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Chapter I

INTRODUCTION

Sinze 1973/74, +he B.S. has had several major "enerqy crises®
that signal "a fundamental change in tke abili*y of industrialized
nations to chart their own economic destinies and *o quarantee the
econoRic security of +their citizers."! Enerqy price and supply
shocks have fueled inflation, led to large balance of payments def-
icits and exposed inherert vulnerabilities of +the U.S. enerqgy sys-
tem. The preoccupation of national erergy planning efforts to deal
with these problems have been policies developed and administered
at the national level to increase erergy supplies and to promote
conservation with hiqher prices.?2

The overriding resource problem as we approach the 21st
century is enerqy - supply, demard and cost. ... The in-
creasing cost of energy will affect all phases of life
and, regardless of what new sources are developed, will
dictate more efficient and more conservative use of pow-
er.,3

The complex issue of solvipg energy problems is not only a techk-
nical question of how to provide energy services, but also a ques-
tion of preserving democratic values as we plan anrd develop solu-
+ions. While there 1is certainly a broad range of possible enerqgy
futures, the range involved can be illustrated by *wo cortradic*tory
visions basad on different interpretations of the enerqy problem
and +he choice of solutions as shown in the following two examples.

1. The Hard Path Epergy Future Scenerio implies: continued re-
liance on and expansion of conventional energy sources; coal
(rainly strip mined then made into electricity and synthetic

liquid fuels), ard 0il and gas {increasingly from arctic and

! U.S. Department of Enerqy, Natiomal Energy Plan II Hay 1979, p.
1x

2 gxamples are; phased decontrol of oil prices, deregulation of
natural gas prices, syntketic fuel proqrams, sSubsidized fundine
of ruclear povwer and programs to increase the use of coal.

3 Frank C. Whitmore, Jr., Resouces for fhe 21st Century: Summary
and Conclusions of the International Centennial Symposium of the
U.S. Gedlogical Survey (Geological Survey Circular &57: Washing-

ton, 1981), p. 38.
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offshore wells), and nuclear fission {eventually the fast
breeder reactor); enerqgy systems are increasinqly large
scale and capital intensive with centralized corporate/gov-
ernment mapagepent and control; divergence between the
amount of primary energy needed +o provide end use ererqy
service and National security and local energy supply vul-
nerabilities continne. The 'Hard Path' assumes tha* increas-
es in economic growth (GNP) require increasing ererqy con-
sumption.+

2. The Soft Path Emergy Future Scenerio first articulated by
Amory Lovins, combines the utilizatiorn of the following +wo
basic approaches t2 reduce conventional enerqgy demand yet

provide needed energy services. ways:S

a) Improve the efficiency of enerqy use through '*echnical
fixes' by designing and buildirng appliances, automob-
liles, buildings, etc. that provide equal or be*ter ser-
vice or wvork with less enerqy inoput.

b) The rapid deployment of soft or appropriate techkrologies.
Three of the basic soft or appropriate technologies are
1)solar heating and cooling, 2) conversion of organic
vastes into gaseous or liquid fuels and 3} wind enerqgy
conversion systems. These technologies are defined by
five characteristics:

i} They rely on renevwable energy flows,

[

i) They are diverse, each designed for maximum effec-
tiveness in a particular circamstarnce,

iii) They are <flexible and relatively low <tecknology -
which does no* mean unsophisticated, btut rather
easy to understand and use,

iv) They are matched in scale and in geoqraphic distri-

bution to end-use needs,

4 Kobert Stokaughk and Daniel Yergin eds., Epergy Future (dew York:

Ballantine, 1979), pp. 173-176.

The two enerqgy future visions were first publisked in a row clas-
sic article, "Energy Strateqgy: The Eoad Not Taken," in Foreig:n
Affairs October 1976, by Amory Lovirs. Lovins expanded andé
strengthened the 'Soft Path' arqueent in Sof%* Erergy Baths - To-
ward A Durable Peace (San Francisco: Friends of the Ear+h, 1979)
ard most recently in Brittle Power - Energy Strategy For Hatiopal

Security (Andover, Mass.: Brick House, 1982).
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v) They are matched in energy quality {(form arnd temp-
erature) to end use needs. The enerqgy consumption/
economic growth (GNP) 1link is assumed to be flexi-
ble, allowinqg sustaired economic growth with zero
or negative energy consumption growth.

c) Transitional technologies that use fossil fuels sparingly
are needed to build a bridge to an energy income economy,
conserving those fuels, especially o0il and gas, for pe-
tor chemicals and leaving as much as possible in the
ground for emergency use. Includes cogeneration for elec-
tricity and more sophisticated methods of burring coal
cleanly and efficiently.

The 'Soft Path' energy future strategqy is based or the belief

that the fossil fuel age has peaked and that instead 5f contipuing
to use nonrenewable resouces, fossil fuels (oil and gas), until ex-
hausti>n we must begin to plan and develop a2 new sustainpable enerqy
btase. The transitions in enerqy that historically have been made
are critical to understandirg our current problem. A chart of fuel
use in the 0.S. throughout its history appears as three overlapping
waves as shown in Fiqure 1.
It has gone through two major transitions as it moved from solar
energy {wood) to coal and then from coal to petroleum, natural gas
and centrally generated electricity. In each transition we moved to
a "cheaper" and more versatile fuel, and with each transition we
significantly increased consamption, productivity and affluence.
We readily and effectively, though not without turmoil, substituted
cheap versatile energy for capital and labor.® According to the
tSoft Path' wview, the crux of our problem is that we are now
obliged to make another +transition, not to a Hard Path nuclear
electric future but to a cheaper and more diverse Soft Path enerqgy
future.

While most pational planning efforts have focused on the 'Hard
Path', a parallel 'Soft Path' approach of decentralized local ener-
gy policy planning has been building at tke grassroots level. "How-
ever far removed from the origins of our esnergy problems their im-
pacts nevertheless have been felt by people in the 1local
comnunities where they live and work".7 Ontil there is a transition

& The social ard political struggles involved in these energy tran-
sitions are detailed in Enerqgy Politics by David Howard Davis
(New York; St. Martin's Press, 1982).

? Ronald D. Brunner and Robon Sandenburgh, eds., Commurity Bnergy
Options - Getting Started im Amn Arbor (Ann Arbor: The Universi-
ty of Michigan Press, 1982), Introductiorn. Two other books that
present expamples and analysis of this activity are Resettling
America by Gary J. Coates (Andover, Mass.: Brick House, 1981} and
Self-Reliant Cities by David Morris (San Francisco: Sierra Club

Books, 1982).




i
i
#

90
80 Petroleum and
4 Natural Gas s
= 70
o
-
w 60—
2 Cosl and
z S0 Coal Praducts
7]
2 a0
]
- ¥
m-—
20 -
10 Nuclear //?
ol L 1 1 111 17 S TN )

4
1850 1880 1900 20 40 60 80 2020

CALENDAR YEAR

Source: "Historical Statistics of the United States," 0.S. Bureau of
¥Yines, U0.S. Department of The Interior, Washington D.C., 1978.

Piqure 1: Historical Use of Fnergy in U.S.

to somz sustainable energy system, the impacts of expensive enerqgy
and interruptions in energy supply on the community, local goverr-
ment, and business will continue to be severe.

Confronted with serious enerqy problenms,

"Communities began to develop solutions to *heir own en-
ergy problems with impressive results. They quietly re-
duoced unnecessary and inefficient uses of enerqy, devel-
oped local and renewable energy sources, ard realized
substantial dollar savings. Spurred by word of mouth of
these success stories, persistent energy price increases,
and threatened disruption of energy supplies, leaders in
an increasing number of communities have become interest-
ed in +*he potential payvyoffs of a local energy policy.
Initially their need is to understand what can be done,
and whether and how to proceed. Typically, their response
is to begin the search for enerqgy policy and program op-



tions by contacting otter communities that started
earlier and already have some experience."®

Community enerqy planning can be defined as the process of envi-
sioningy a desired future state of enerqy supply and consumption foar
a local area and designing appropriate measures to achieve it. The
enerqy plan can be thought of as an another element of the communi-
t+y comprekensive plan which, along with transportation, housing,
social services and other elements, emphasizes different community
systems that contribute to the general public welfare.?® Tradition-
ally comprehensive plarning has used land resouces as *the cohesive
element. Perhaps as we enter a new age of ecological scarcity *his
kind of planning will require equal <consideration of enerqgy and
other resources such as vater.

The similarities of enerqgy planning with other traditional kinds
of planning are:

1. Basic purpose and leqal justification,
2. Basic planning process,
3. Strong concern with how land is used,

4, Reliance on the same requlatory arnd fiscal devices for im-
plementing the plan.

While coermunity enerqgy planning can be considered to be an
emerging planning innovation, there are examples of community ener-
gy planning within state and local governments and reqgioral organi-
zations that provide a considerable number and variety of studies,

reports and plans. While most of the activity has been ir major
urbar areas, often overlooked in developing a plannirg irnovation
are small towns and rural areas. Most often small towns and rural

areas experience energy planning of a confrontatioral nra*ure over
the siting of energy facilities or other environmental conflictis
related *to 'Hard Path' energy development.

Community enerqy planning experience is nreeded ir small towns
and rural areas for several reasons:

1. There are very few examples, particularly for small town arnd
rural areas,

8 Ibid., p. 1.

9 Martin Schweitzer, "The Link Between Traditional Planning and Fn-
ergy Management”, presented at the Community Energy Plannirg Con-
ference sponsored by the Tennessee Chapter of the RAPA (Gatlin-
burg, TN: n.p. June 1981), p. 2.
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2. The kinds of information needs, procedures for gathering in-
forma+tion and the kinds of analyses needed are not well es-
tablished,

3. Across the country there has been a general movement out of
the central cities to the suburbs and beyord, a reversal of
decades of increasing metropolitan concentration; for the
first time in decades nonmetropolitamn and rural Kansas is
growingto

4, lack of technical, administrative and fiscal capacity of lo-
cal government to develop planning innovatiors let alone do
*planning’'.

A review of recent publications indicates that while most of the
studies are from single communities and metropolitan areas, the
county is often the study and planning area. One of the most popu-
lar and easily understood enerqgy planning methodologies is based on
collecting information at the county level.!! Planning at the coun-
ty level allows for a more ecological approack since activities
such as agriculture and mining can be included. Also since coun-
ties are interlinked, a program of county energy planning would in-
clude the entire country geographically.

This report describes part of the communify ererqy planrning pro-
cess for a small rural town - Marysville, FKansas. An example of
the comprehensive community energy planning process is showr in
FPigqure 2.

The report will focus on the following parts of the commurity
energy planning process:

1. Inventory important physical comporents of the commupity en-
ergy system,

2. Develop a profile of how energy is being utilized,

3. cCompare different future erergy demand ard supply scenerios,
4, Identify alternatives and potential response strategies,

5. Recommend implementation strategies.

Thke account of physical components ard the enerqy utilization

profile for Marysville are documented and described based on infor-
mation that was collected durirg the Fall 1982 Compurity Desiqgrn

10 pon Adamchak, "Kansas", American Demographics, American Demo-
graphics, October 1983, p. 12.
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Figore 2: Comprehensive Community Energy Placning Process

Studio {Gary Coates Professor), Department of Architecture and the
graduate Department of Reqiopal and Commurity Planrirg at Kansas
State University in Manhattan Kansas. The class energy proiject,
which was the primary basis for this report, is part of a larqer
overall study of how Marysville, Kansas can move in the direction
of energy/economic sustainability.

Comparison of future energy demands acd supplies are based on
projecting energy use and cost under the 'Hard Path' and the 'Soft
Path energy futures. The 'Hard Path' projection scererio assumes
little change in current enerqy use levels. Comrmunity energy al-
ternatl ves are identified and utilized in the 'Soft Pa*h' project-
ion scenerio which are based on twc strategies:

1. Strateqy One - conservation and solar *hermal applications
reduce enerqgy demarnd,
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Strategy Two— noa-renewable energy is replaced by renewable
energy resources and technologies.

organization of ard the implementation guidelines for a com-
enerqy program are briefly addressed:

Vision - of the kind of energy future the commurity wants,

Tools, and Techniques - that can move individuals and thke
community toward the vision,

Steps - the slection of steps to take in developing a comnmu-
nity enerqy plan that will move the community toward their
vision,



Chapter II
MARYSVILLE 1982 ENERGY DEMNAND ASSESSHMENT
2.1 INTRODUCTION

Marysville is a small town of about 3,670 people located in the
northeastern part of Kansas as shown in Figure 3.
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Marysville is 1located at the northern edqge of the Flint Hills
near the Big Blue River which flows into Tuttle Creek Reservoir.
Durirg the frontier days Oregon bhound migrants crossed +*he Big Blue
River near Marysville on the historic Oregon Trial.

"The rolling, grass-covered countryside of the reqion of
Kansas was produced by the action of a pre-historic gqla-
cier that pushed south as far as the Kamnsas River, fol-
lowved by years of erosion. The northeast sectior... tall
bluesten area, 1is among the 1leading Kansas producers of
corn and livestock, particularly swine and cat+le."12

With 92 percent (577) of the cities in Ransas under 5,000 popu-
lation, Low was HMarysville choosen for this study project? Several
practical reasons why Marysville was chosen include:

1. Proximity to Manhattan (€0 miles),

2. EBarlier KSU class projects had established the contacts and
relationships needed *o begin and carry out such a proiject,

3. There existed a relativley good collection of previous plan-
ning related studies.

The other reasons for selecting Marysville are more subjective
and difficult to fully identifvy. But, basically it was percieved
that there was a (strong) potential on the part of the people of
Marysville to follow-through and implement some of the ideas and
projects that would grow out of the enerqgy project and the overall
copmunity design project.

2.2 OVERVIEW OF RESEARCH DESIGN

The Marysville enerqy demand assesment is described in terms of
the ansvwers to the following questions:"What kirnd of enrerqy is be-
ing us2d?", "How much enerqy is being used for what purpose and icn
what sector of the commuonity?", and "How much does the enerqy
cost?" Since the term enerqy actually encompasses *the very glue
that holds *he physical world together we must first describe some
lipitations for our use of the term. A complete energy flow picture
would include the following types of energy.

1. Nonrenewable Energy - enerqy resources extracted from the
ground, ie. petroleum, natural gas, coal, urarium. Oftern
terned conventional enerqgy, or capital energy reserves.

12 Socolofsky, Homer E., and Huber Self, Hist
(University of Oklahoma Press, 1972), pp.

orical At
23 and 57
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2. Renewable Enerdy - energy derived form +the sun, ie. solar
thermal, wind, hydo-power, biomass. FHRenewable resources by
definition are never depleted, although some, 1like forests,
require ecologically sound management to remain renewable.

3. Indirect Energy - the “invested" or "embodied" enerqy in
manufactured goods and buildings, ie. the enerqy used to
mine, refine and ship the steel used to make automobiles, or
the energy required to prepare building ma*erials and the
human and mechanical energy to comstruct the buildirgs.

Only nonrenewable enerqy is included in the Marysville 1982 en-
erqy demard assessment. Renewable energy utilization is assumed to
account for less than one percent of the current energy demand to-
tal and therefore is not included. The energy demand projections in
Chapter 3 focus on renevable energy. Accounting for indirect energy
would be an extremely complex task and is not included in the scope
of this report.

2.2.1 Heasuring Energy Use

In addition to +the types of energy listed above +there are dif-
ferent accounting methods for measurimg enerqgy use. The following
general definitions are used for this report.

1. End Use Energy - the purpose for which energy is finally
sed, ie. heating, lighting, travel, industrial processes,
'~

2. Primary Energy - enerqy derived from natural sources. Ener-
gy is required to produce the energy we consume. For exanmple
refineries lose roughly 13.5 percent of the originral energy
input into the refining process. lLarge electrical generating
facilities lose abont 70 percent of the energy input and
about 7 percent of the original enerqy value of natural gas
is consumed in getting it to places of end use.l!3 The aver-
age (Pirst Law) efficiency for all enerqgy used in +he U.S.
was about 31 percent (1976). In other words, almost tvo-
thirds of all the energy used in 1976 was lost to the envi-
ronment as low quality heat without performing any useful
function.1*

13 mMari Peterson and Diane Tegtmier, Kansas Fnergy - a LesSource

guide for community action (Shawnee Mission, Kansas: Enerqgy For

Bural Self-Reliance and Kansas Natural Resource Council, Spring
1982) Vol. II Community Workbook, p. 51.

14 3, Tyler Miller, Jr. Energy and
Crises, Second Edition {Belmont, Ca
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3. Net OUseful Epergy or Iotal Energy Use - is the total useful
energy of a resource as it is found in nature Rinus thke use-
ful energy used to find, extract and process it, to upqgrade
energy gquality, to meet environmental and safety require-
ments and ¢to deliver the enerqy to the user and minus the
usefull energy lost as a result of the use of unnesessarily
inefficient and wasteful enerqy svystems. Overall U0.S5. ener-
gy efficiency is about 15 percent net useful enerqgy and 85
percent is lost or wasted.1lS

A complete discussion of how and why ererqy is measured differ-
ently would require a review of thermodynamics and physics. The inm-
portant point is +that the currernt U.S., enerqy svstes 1is based on
nonrenewable enerqgy which is being tragically wasted through inef-
ficient energy systems and inappropriate matching of erd use enerqy
needs and energy sources.

The follovwing sections describe the methodology and findings by
sector of the Marysville 1982 enerqy demand assessment. Enerqgy de-
mand by energy type is converted into units of one million Btu's
labeled as 'RBTO?'. One Btu or British thermal urit is defined as
the heat energy rTequired to raise the temperature of one pound of
water one degree Fahrenheit; a drop (1/20 milliliter) of gasoline
has an energy content of approximately 1.5 Btu.

2.3.1 thodology

The residential sector includes the single family detached, mul-
ti-family and mobile home dwelling units. Residential enerqy con-
sumption patterns relate primarily to housing unit and populatior
characteristics. Housing unit ctaracteristics can first be classi-
fied by housing type. 0f the +total number of occupied dwelling
units in Marysville, sinqgle family detached units account for 84.4
percent, multi-family 12.5 percent and mohile homes 3.4 percent.

Most of the information about residertial energy demand was ob-
tained from the 'Marysville Residential Enerqgy Use sSurvey! which
was conducted in the fall of 1982 by teams of Kansas Sta*e Univer-
sity students and Marysville residents. The sample residences were
selected according to when the they were built, I+ was felt this
would allow *he best representation of different house *ypes fromnm
all parts of town. The distribution of the sample houses by year
kuilt is shown in Table 1. The sample houses were selected from a
complete list of housing structures in Marysville by aqe qroup that
was obtaired through the county assessors office.l®
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TABLE 1

Residential Population and Survey Sample Distribution

Sample Population
Year Built Number Percernt Number PRercert
18€0-1879 0 0o % 19 1. 4%
1880-1899 4 7.5 124 9.3
1900-19 19 17 32.1 513 30.8
1920-1939 1.3 22.6 337 95,2
1940~ 1959 9 1740 237 17« 7
1960-1982 1 20.8 209 15.6
Not reported {J = = =
Total 56 100% 1,339 1007

The sample distribution is reasonably close to the population
and it 1is felt this is a fair representation of the Marysville
housing s+tock. The one housing type that did not occur in the sam-
ple was multi- family or apartments. Average energy demand fiqures
from the Riley County Emergy Project Report were used ir estimating
Marysville multi- family housing energy demand.!? The 5¢ survey re-
sponses represents 3.7 percent of the 1518 occupied dwelling units
reported for Marysville in the 1980 U.S. Census.

The Marysville Residential Energy Use Survey consisted of four
parts. The first part was a personal irnterview with at least one
person considered to be a head of the household, and assessed basic
characteristics of household enerqgy use, such as the enerqy type
used for space heating. The second part of the survey was a release
form that was signed by the respondent which allowed the utility to
release to the study team the past 12 months of actual metered en-
erqy demand and cost by month., To conduct the first and second
parts of the survey the student and Marysville resident volunteers
received ins+ruction and training in how the =surveys were +to be
conducted in order to ob*tain the most complete and accurate infor-
mation. The +hird part, which was left with the respondent to be
filled out on their own, was an attitude survey that assessed a va-
riety of erergy related issues ( This part of the survey was the
basis for another students report and will not be delt with in this
report). The fourth part consisted of an assessment of various

16 Leah Caldwell-Ernst, Historical Development of Marysville, (list

of residential buildings by location and when they were built;
unpu blished material gathered summer 1982),

17 Manhattan Area Bnerqy Alliance, QRiley C
port (Manhattan, Kansas: n.p., October 1
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solar suitability factors such as the available roof and wall area
facing south that could be used in some type of conservation/solar
retrofit scheme., The complete survey and results are presented icn
Appendix B.

Complete 12 month (November 1981 +o0 October 1982) energy use
data for 51 survey respondents, or 3.7 percent of the occupied
dwelling units, was used to estimate Marysville residential total
energy demand and cost. Based on the sample data, averages were
calculated for natural gqas and electrically hea+ted detached single
family homes, m@mobile homes and detached single family homes that
are pimarily heated with wood but have significant natural gas heat
contributions. Sample electricity and natural gas enerqy demand av-
erages by dwelling type were applied to the number of dwelling
units by type, to obtain an estimate of the total Marysville resi-
dential enerqgy demand and cost.

A summary of the sample survey enerqy demand data is shown in
Table 2. The expanded or total energy demand for the Marysville
residential sector is shown in Table 3. Wood enerqv is not shown
in Table 2 but affects a reduction in the natural gas energy de-
mard. The totals from Table 3 are used in fipal tally for the sec-
tor.

To disaggregate total residential energy demard by +the various
end uses a technique is used where the monthly fluctuations in en-
ergy demand by enerqgy type allows the major end uses such as space
beatiny, water heating and cooling to be estimated and subtracted
out of +he totral energy useage, Average percentages based on na-
tional data, shown below are used to determine +*he other end
uses, 18

Percentage of Total

End Use Energy Demangd
CoOXiNg wueaneseanen sy Oulkh
Refigeration s.seesssees 345
Ligqhting sssasswvanusnen 209
Clothes DILYing eeeceoses 1.7
Other Appliances .ee-ecse 2.€£%

The method used for calculating the per unit prices for utility
electricity and natural gas is as follows:

1. Flectricity: the average number of KWH used in a single fanm-
ily gas heated residence for 12 months was 6946. Divided by
12 months +his comes to an average of 578.8 KWH per month.
Using +the utility cost calculation procedure for October

18 The percentages shown are for Riley County Kansas, from the The
Riley County Energy Study page 5-5, whick were baseé or averages
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{the latest month of the energy demand data) we get a total
cost of $3€.7¢ per month or $0.0€4 per KWH. 0f this total
cost the city of Marysville receives from the utility in the
form of a franschise tax, $0.02911 per dollar spent or $1.97
or 2.91 percent of the total monthly cost.

2. Natural Gas: the average number of HMCF used in a single fam=-
ily gas heated residence for 12 months was 128, 1. Dividing
by 12 months the average dwelling uses is 10.6€ MCF per
month. Using the utility cost calculation procedure for Cc-
tober 1982 we get a total cost of $31.25 per month or $2.93
per MCF. Of this total cost the city receives 30.01952 per
dollar spent or $0.61 or 1.95 percent of +*he total monthly
cost.

TABLE 2
Rasidential Survey Sample Of FEnd Use Enerqy Demand, 1982
Total Enerqy Demand Average Energy Demand
Dwelling - NOo.
Type/Primary of Elec. N. Gas Total Elec. N. Gas Totals
Heating Fuel Upits MBID HBTU MBIU ¥BTU MBTIU ¥BIU
Single Family

gas heat 45 1069.8 5860.4 6£930.4 23.7 130.2 153.9

electric 2 179.5 - 179.5 89.7 - 89.7

wood 1 35.2 72.1 144, 2 35.2 72.1 144, 2

Mobile Homes 3 46.4  300.0 346.2  15.5 100.0 115.5

Total 51 1330.9 6232.5 7600.3 26.1  122.2 149.0
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TABLE 3

Expanded Residential Energy Demand and Cost, 1982

Dwelling Number Total Energy Demand Average Energy Demand
Type/Prim. of Elec., N. Gas Total Elec. ¥. Gas To*al
Heat. Fumel Upits MBIU  MBTU MBIU BBTU  MBTO  MBTU

Single Faa.
gas heat 1160 27,492 151,032 178,524 23,7 130.2 153.9

electric 73 6,548 - 6,548 89.7 - 89.7

wood 39 1,161 3,533 4,694 23.7 T2.1 95,8
Multi-fam.

gas heat 172 2,511 18,528 21,035 14. 6 107.7 122.3

electric 10 350 - 340 34,0 - 34.0

wood 7 102 413 515 14.6 59.0 73.6
Mobile H. -

gas heat 47 728 4,700 5,828 15.5 100.0  115.5
T. Demand 1,518 38,882 178,202 217,084 25.¢ 117. 4 143.0
T. Cost §° - 729,755 513,736 1,243,491 480 338 819

2.3.2 Qvwerview

The Residential sector accounts for 58,5 percent of +the total
Marysville energy demand and 50 percent of the total energy cost as
shown in Figqure 4. The average Marysville residence consumed a to-
tal of 143 MBTU of end use energy of which 82 percert is ratural
gas ani 18 percent is electicity. Averaqe total residential enerqgy
cost is $875, divided between patural gas at $338 or 42.6 percent
of the total cost and electricity %480 or 57.4 percent. The larg-
est ena2rgy end use is space heating which accounts for 61.5 percent
of total residential end use enerqgy and 31.7 percent of the total
residential household enerqgy cost.

From +the residential enerqy use survey it was determined that
+he "typical"™ gas heated Marysville single family residence is at a
level of about one half of the standard for several thermal related
dwelling characteristics, which include: insulation values of R-38
attic and R-11 walls all storm windows and doors, recent caulking
and weatherstripping. (See Table &Datacon. and Appendix B). Heat
loss calculations estimate that the additior of irsulatior and im-
provements in other thermal dwelling characteristics could reduce
space heating energy demand by 55 percent, as described in more de-
+ail in Chapter 3.
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In terms of population characteristics compared to state averaq-
es Marysville has 11 percent more persons over the age 65 and 5
percent fewer persons 18 yvears and under. This may indicate, 1ir
terms >f enerqgy policy a need for special attention for households
with elderly persons, particularly those or fixed incomes. There
are fewer persons per household, 2.33 for Marysville as compared
with *he state average of 2.62, which means about 170 more house-
kolds in Marysville than would be expected based on the state aver-
age.19 This can be interpreted in two conflicting ways. Fewer per-
sons per household implies less energy demand per household but at
the same time means that there are more households for the total
population.

2.3.3 Residential Energy Demand By End Use

Space heating consumes €1.5 percent of the total enerqgy demand
for the average gas heated residence, compared to 31.5 percen* of
the total residential energy cost. Residential enerqgy demard by end
use is shown in Table 4. The lower percentaqe for space heating
cost iz caused by the lower MBTU cost for natural gas as compared
to electricity. Therefore electrical end uses have lower percent-
ages of +total end use enerqy demand compared +to end use energy
costs. For example refrigeration is 3.5 percent of total end use
enerqy but 12 percent of total energy cost. This difference in per-
centage energy demand and cost reflects the misleadinq rature of
reporting only end use energy, as discussed later in the Energy Ec-
onomics section. The difference is accourted for ir the losses or
waste associated with the way most electricity is generated and
distributed.

After space heating, cooking is, somewhat surprisingly, the sec-
ond most costly residential energy end use, since about 83 percent
of households use electric ranges.

19 [J.S. Department of Commerce, Bureau of the Census, 1980 U.S.
Census of Population - Geperal Housing Characteristics vol. 18,
Kansas. The average number of persons per household is based on
the number of persons in occupied housing units, 3532 persorns.
The balance of 138 persons that make up the total population re-
side in places classified as dinstitutions, which are accounted
for in the Commercial Sector.
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TABLE 4

Residential Energy Demand By End Use By Dwelling Type

Single Family Multi-Family Mobile Home Total
N.Gas Elec. N.Gas Elec. MN.Gas Elec. Y.Gas Elec.
End Use MBTU MBTO MBIU MBTU ¥BIU  MBTID ¥BTUO MBTU
Heat.:
Space 116,140 2,750 13,464 143 3,338 - 132,942 2,893
Water 37,014 1,185 4,291 62 1,064 - 42,369 1,247
Cook. 2,379 10,415 27¢ 1,150 €8 274 2,723 11,839
Refrigqg. - 7,108 - 782 - 190 - 8,090
Cool. - 5,413 - €07 - 146 - 6,166
Appli, - 5,277 - 588 - 141 - &,00¢
Light. - 5,872 - 543 - 130 - 5,545
€lo.D. 450 2,330 22  2€5 13 63 515 2,718

Total 155,983 39,310 18,083 4,150 4,483 944 178,549 44,504

Total/ {195,393) {22,233) (5,427) (223,053)
Dwelling Type

Note: The end use enerqgy in Table 3 was disagregated from totals
based on the residential sample survey averages from Table 2.
Since the end uses {Table 4) are disagreqated by percentaqges of
total demand, the gas heated single family average was used
instead of the wood heated sinqle family average which does not
reflect actual energy demand (does not include wood enerqgy).
Also the difference in the electricity totals in Tables 3 and 4
is explained by the fact the end use percentages used do not
precisely match the estimated electricity totals.

2.3.4 Residential End Use Energy Demand By Energy Iype

Tvo types of energy are accounted for in the residential sector,
electricity and natural gas. Wood is a third erergy type which is
important for space heating but has been included wit+h natural qas.
It is almost certain that there are other energy types used such as
propane or L.P.G. but since they did not occur ir the survey sam-
ple, these energy types are not disaggreqgated, but appear as na‘tu-
ral gas. These other energy types become much more important out-
side the urban utility service area. Also not included in this
assessment are solar energy contributions to various end uses such
as clothes drying and space heating. Only one residence in the sur-
vey indicated any kind of special device for collecting solar ener-
gy, a greenhouse.
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The residential enerqgy survey indicated +that 3.6 percent of the
sample residences used wood as the primary enerqy for space heat-
ing. It was estimated based on only one survey sample that the po-
tential wood heat contribution to space heating enerqgy demand could
be as much as 5970 MBTU. If this is the case wood makes a larger
contribution to space heating at 2.7 percent than electricity at
2.1 percent of total residential energy demand. It is difficult *o
assume that this 1is an accurate representation of actual wood use
based or only one sample residence. For that reason and to simplify
calculations, wood enerqy is included as natural gas energy.

2.3.5 BResidential Enerqy Demand By Dwelling Type

The number of Residential dvwelling uni+ts by housing type is from
the 1980 U.S. Census apd is shown below. Single family residences
are the most numerous and the largest {square foo*age) per upnit and
therefore account for the greatest portion of +otal enerqy demand
by dvelling type, also shown below.2°

Kamber of Percent Percent* of Total
Housing Type QOgccupied Onits of Upits Energy Demand
single family 1282 84.4% 87.6
multifamily 189 12.5 10.0
mobile home 87 3.1 2.4
Total 1518 100% 100%

2.3.6 Residential Emergy Use Survey

A sammary of +he most complete and accurate survey sample data
for for detached single family residences with nmatural gas space
heat is shown in Appendix B. The 51 sample residences used earlier
to estimate total residential energy demand had only complete me-
tered enerqy demand records. Each sample house is described in
terms 2f the vertical column headings. Sub-averages are shown for
the five house age groups {see Table 1) and then an overall aver-
age.

The average construction date for the sample houses is 19239,
The average size of heated floor area in *ke sample is 1370 square
feet. Fnergy demand averages by energy *ype and demand intensities
are shown ([meausred as BTU/square foot floor area/deqree day for
keating and cooling). For the total sample average heating and
cooling energy demand intensity factors, two numbers are shown.
The upper number for space heating 13.94 BTU/sq. ft./HDD is the

20 Tbid.
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average of all the individual sample numbers. The lower figure in
parentheses, 12.75 is the result of using the total sample average
of heated square footage and the average amount of natural gas used
for space heating., The difference is attributed to *he variation irn
the relationship of sguare footage to energy used for the sanmple
cases.

The dwelling characteristic ratings are based on site inspec-
tions of the sample residences. Definitions of these characteris-
tics are described in Appendix A. Standards vere set for each
characteristic suck as R-38 insulation values for the attic and
R-11 for the walls. A score number of 4 indicates 100 percent of
the particular characteristic, or a score number of 2 means 50 per-
cent. The total possible score is 24 for the six charac*teristics.
The average total score is 15.9 or 66 percent of the standard.

There are several sample residences which exhibit an expected
pattern. For instance sample number 19 has a relatively low BTO/
sg. ft./HDD of 8.78, does not have nighttime thermostat set-back,
but does have an expected kigh dwelling thermal characteristics
score of 23. Sample number 24 shows a relatively high BTU/sq.
ft./HDD of 22.51 and an expected wpattern of high day and night
thermostat settings and a low score of 10. There are some saaple
residences which do not fit the expected pattern so well, such as
sample number 13 with a low score number of 14, high thermostar
settings, yet with a low BTU/sq. ft./HDD of €.B€&€. A partial expla-
nation may be that there is only one occupant.

The averages for the individual dwelling characteristics indi-
cate that attic insulation is less than half of the standard R-38.
Caulking and weatherstripping are also about half of the standard
set. These are the lowest average scores which irdicates that ef-
forts to improve these characteristics of the Marysville housing
stock could significantly reduce space heating energy demand.

The energy related behavior characteristics are also described
in terms of thermostat settings. The approximate daytime setting is
¢7 degrees and althougk not all sample homes setback the thermostat
at night the averaqge set back is to about €4 degrees. Approximately
8% heating energy is saved with a 5 degree 8-hour nighttime ther-
mostat setback or 12 percent with a 10 degree setback.2!

The solar suitability characteristics are the resul* of on-site
inspections which assessed a number of factors that 1indicate the
potential effectiveness of solar retrofit applications for space
heating or water heating. The space heating potential is based or
the amount of solar access of wall area or roof area or both., Water
heating potential is based of the amourt of roof area only.

21 James Morrison, The Kansas Enerqgy Savings Handbook for Homeown-
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ers, (New York: Harper & Row, 1979), p. 188.
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2.3.7 Behavioral Aspects of Energy Use

Behavior and the attitudes that effect behavior may be as im-
portant as aery 9f the other factors that determine enerqy use. In
other words where the thermostat is set, how often and how long the
doors are apened to the vwinter cold or summer heat, or other behav~
jor or lifestyle related factors can be as important as energy fea-
tures such as insulation. Some of the variation in the survey re-~-
sults may be explained by lifestyle and behavior of the occupants.
The attitudes that influence behavior can play an important role
in enerqgy conservation that complements engineering solutions. 22

2.4 COMMERCIAL SECTOR

2.48.1 Methodology

The commercial sector includes energy use for all bhusiness ac-
tivi¢y in Marysville. The diverse collection of buildirngs and ac-
tivities is divided into subcateqories for assessing enerqy demand,
Sipce information about commercial activity in a small city like
Yarysville is very limited it was decided to gather information di-
rectly through a survey sample of businesses. The Kansas Department
of Economic Development (RDED) was contacted hy the Marysville
Chamber of Commerce to conrduct a Merchants Attitude Survey. In ad-
dition to providing a list of businesses by type, KDED officials
nade it possible to include enerqgy related questions in the stan-
dard survey. The KDED survey results are shown in Appendix C.

The KDED survey provided a list of Marysville businesses. Busi-
nesses not included were added from the telephone directory to ob-
tain a nearly complete list. This list was divided into commercial
subcategories to select sample businesses from each. The sample
businesses were then contacted to obtain actual enerqgy demand in-
formation. The sample data was then used to estimate to+al and end
use enerqgy demand within each commercial subcategory. The expanded
energy demand is based on average enerqy demand per emplovee from
the thz survey sample information. PFor example, actual energy de-
mand for the 1982 base yvear was ob*tained for 8 businesses 1in the
General Retail subcategory. Total employment for these businesses
is 30. By converting total energy demand for <+hese businesses to
BTU enrergy units and then dividing by the number of emplovyees , a
BTU quantity per employee fiqure is derived. Then multipling the
total rumber of employee's in the subcategory by the BTU per en-
ployee figure for each energy type, a +total energy demard for the
entire sub-category was estimated. A per unit energy cost by enerqgy
type for each subcategory was derived from the sample information.

22 Allan R. Edgar, "Occupant/Dwelling Disposi*ion Factor as Pre-
dictor of Residential Energy Consuption,” {(Masters Theses, Kan-
sas State University, Hay 1983).
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Enerqgy demand by end use was estimated based on the sample actu-
al monthly utility metered energy demard record. Erd use energy de-
mand is particularly difficult to dissagregqate for +the commercial
sector. While the estimates are assumed reasonable, further evalua-
tion, particularly for the larger industrial process and space
heating end uses would be adviseable in consideriiqg any specific
action reqarding these end uses.

Df the 139 businesses accounted £for, sanmple energy demand data
vas obtained for 28 businesses, or 20.1 percent of the total. Two
parufacturing businesses that are outside the «city limits and 7
businesses ir the miscellaneous sub-categqory were ir neither the
sample data nor included in the expanded energy demand estimates.
The manufacturing businesses outside the city linits are important
but because of time limitation were not ircluded. The 7 miscellane-
ouas businesses were felt ¢to be onique enough that at <this time no
reasonable estimate could be made. Energy demand for the commer-
cial survey sample businesses is shown in Table 5. Fxpanded energy
demand estimate for the total commercial sector is shown in Table
6.

TABLE 5

Commercial Survey Sample Enerqgy Demand Data, 1982

Electricity Natural Gas Total
NOo. NOe
of of Demand Cost Demand Cost Demard Cost
Bus. Emp. NBTD 3 ¥BTD 3 4BIN 3

Manufacturing & 179 6,649 65,397 7,761 16,388 14,4710 81,785

office Space 5 59 1,128 18,828 g34 2,175 1,952 21,003
Service and

Other Retail 3 7 116 2,380 453 1,213 569 3,593
General Retail 8 30 435 9,650 1,617 4,092 2,052 13,742

Food Stores 2 30 3,192 41,646 623 1,627 3,815 43,273

Ea*/Drink Pl. 1 12 380 5,541 435 1,107 815 6,648
Agri Service 2 1¢ 117 2,501 98E 2,451 1,103 4,952
Auto Service 1 5 3 153 104 295 107 448
Construction 1 7 £ 1489 101 290 106 489
Miscellaneous 1 3 15 375 423 1,082 438 1,4e7
MHotel 0 ot - - - = - -

Total 28 348 12,037 146,670 13,335 30,730 25,372 177,400
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TABLE ¢

Expanded Commercial Sector Total Enerqy Demand, 1982

Electricity Batural Gas Total

Ssub-category No. Emp.
of Demand Cost bemand Cost Demand Cost
Bus. ¥BTU 3 MBTU S MBTU 3

Manufactur. 3 179 6,648 65,397 7,761 16,388 14,409 81,785
office Sp. 21 148 2,884 47,320 2,087 5,842 4,951 52,762
Service

Dther Ret. 20 123 2,029 1,787 7,95% 21,312 9,988 63,099
General Ret. 33 148 2,14¢ 47,577 7,975 20,184 10,121 ¢£7,7¢€1
Food Stores 3 46 4,894 63,847 957 2,499 5,851 66,346

Eat/Drink P1l.12 €7 2,210 30,931 2,425 6,174 4,545 37,105

Aqri. Ser. 5 54 394 8,428 3,326 8,273 3,720 1&,701
Auto Ser. 17 48 32 1,488 995 2,870 1,027 4,354
Construct. 3 29 23 803 417 1,202 B41 2,005
Miscellaa. 3 24 25 €29 708 1,820 729 2,449
Motel 2 11 31,303 2,883 1,252 3,609 2,555 6,432
Total 130 858 22,478 311,086 35,858 89,774 58,337 400,795

2.4.2 overview

The commercial sector represents 15.7 percent of Marysville's
total end use enerqgy demand. Total commercial enerqgy costs were es-
timated to be $400,800, or 16 percent of the total commurity enerqy
costs, with electricity accounting for 78 percent of the total
cost. Total energy demand and total energy cost by enerqgy type is
shown in Figure 7.

The cost and supply of enerqy in this sector plays a critical
role in determining the health and prosperity of the local economy.
Enerqgy price increases and interruption in supply can reduce prof-
its, diver+ capital investments, threaten business operations and
cause employment layoffs.

The results of a Merchants Attitude Survey conducted by the Kan-
sas Departmernt of Economic Development, which included approximate-
1y 83 percent of the businesses in Marysville, irdicated that of



COST
$400,860

Figure 7:

Electricity
22,478 mbtu's

Natural gas
35.859 mbtu's

Electricity
$311,086

77.6%

Natural gas 22.4%
$89,7u4

Commercial Energy Demand And Cost,
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DEMAND
58,337 mbtu's
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the businesses surveyed:23
1. 98% think tha* energy costs will continue to rise,
¢

2. 62%, feel they already have been siqgnificantly affected by
the increased cost of enerqgy.

3. 39%, have some plan to reduce energy costs in the coming
year.

4. 81%, feel that outdoor thermal comfort of pedestriaans is at
least of soase importance in attracting customers to shop
downtown.

2.8.3 Enerqy Demand By Sub-category

The largest enerqy demand sub-category is manufacturing which
accounts for 25 perceat, and the second largest General Retail, ac-
counts for 17 percent of total commercial end use enerqgy demand,
shown in Piqure 6.

Energy demand for each commerical sub-category is discussed be-
low. Averages by sub-category for namber of employees, energy de-
mand by energy type and cost are shown in Table 7.

2.5.3.1 Manufacturing

only four businesses are accounted for in this, the largest com-
mercial sanb-category im terms of number of employees and total en-
ergy demand and cost. These busipesses account for 25 percent of
+the total commercial energy demand, or 4 percent of the total com-
munity energy demand. Enerqgy demand is divided betweer electricity,

46 percent and natural gas, S4 percent. Electricity accounts for
the largest portion of total energy cost, $65,397 or 80 percent of
manufacturing enerqgy cost. The per unit electrical price is the

lovest of any sub-category, 3.35 #/KEwh almost one fifth the 15.8
¢/Rwh price paid by the smallest commercial customer. The per nnit
prices for both electricity and natural gas paid by these business-
es are the lovest in the commercial sector and any other sector.

The manafacturing businesses can be distinguished from the other
sub-cateqgories, which are retail/service oriented, in that raw ma-
terials are converted into goods for sale outside the area. Manu-
facturing is often thought of in terms of the ratio of energy input
per unit of output {goods). While the amount of enerqy may remain

23 Kansas Department of Economic Development, He
Survey- Marysville, Kansas, Dec. 1982.
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Service and
Other Re
9,988 abtu"s Manufacturing
14,409 nbtu's

Miscellaneous 1.2% 17.1%

e mhta'a 2l 7%

Eating/Drinking
Establishments—tf 7.8%

4,545 mbtu's Auto Service 1.8%
Motels T N 1,027 mbtu's
2,555 mbtu's 8.5% office

4,951 mbtu's
12.3% 10%
General Retail Construction 0.8%
10,121 mbtu's 6% 441 mbtu's
Agricult 1 1 ood Stores
3.?20 mbtu's Sery ce 5.%1 nbtu's
TOTAL DEMAND
580337 mbtu's
Service and
Other Retall
$63,099 Manufacturing
$81,785

Agricultural Services 4.2%
$16,701

TOTAL COST
$400,860

Pigqure 6:

&

Auto Service 1.1%
$4, 354

Office
$52,762

Construction 0.5%
$2,005

Food Stores
$66, 346

Commercial Energy Demand And Cost By Sub-Cateqory
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TABLE 7

Commercial Sub-category Enerqy Demand Averages, 1982

Electricity Natural Gas Total
no. Demand Cost Demand Cost Demand Cost
Sub-category Emp. MBTO 3 HBIU 3 MBTU 3
Manufact. 45 1,662 16,349 1,940 4,097 3,602 20,4456
pffice Sp. 7 138 2,235 99 259 235 2,512
Service and )

Other Ret. 5 33 680 129 347 162 1,027
General Ret. & 101 2,089 241 £11 342 2,700
Food Stores 15 1,631 21,283 319 833 1,950 22,115
Eat/Drink Pl. € 177 2,577 202 514 379 3,092
Agri. Ser. 11 79 1,685 EES 1,€£55 744 3,340
Au*to Ser. 3 2 87 58 169 60 256
Construct. 10 8 268 139 4900 147 668
Miscellan. 2 a 210 235 607 243 816
Motel 1 145 2,111 139 400 284 2,511

constant for producing a particular item, enerqy price increases
are reflected in the cost of the raw material inputs and in *+he di-
rect energy inputs required for manufacturing the item., Compounding
the energy cost problem is the fact that labor has been increasing-
ly replaced by energy coasuming equipment. Therefore production
process and product innovations which improve enerqy use efficiency
can maintain or improve price competiveness.

After Space Heating, the special industrial processes are the
largest enerqy consuring end uses. The manufac*urers in Marysville
include printing, farm machinery manufacturing, paper related prod-
ucts and beverage bottling. Because of the diversity of end uses
among the businesses further detail about the end uses 1is rot re-
ported here.

2.4.3.2 office Space, Service and Other Retail

These sub-categories are grouped here because they have similar
end uses. Together these sub-categories account for 42 percent of
the commercial sector energy demand or €.B percent of the total
community energy demand. In terms of cost this groups accounts for
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percent of the total commercial energy costs or percent of the
+otal comrunity energy costs.

As indicated 1in Table 7 the 0Office Space subcateqory has the
kigher electrical demand averaqge for this group of sub-categories
vhich may be attributed to electric heating, higher liqhting and
use of vwarious electrical equipment that occurred in the sample
businesses. Wational research indicates that commerical buildings
are grossly over-lighted. Lighting stardards, set earlier by indus-
tries promaoting liqghting products, have led to saturation lighting
(l1ighting every corner of the room) which can waste up to 50 per-
cent of the energy actually reguired for lighting tasks. Also
lighting can contribute to the summer cooling load as much as 50
percent .24

General Retail has the largest natural gas demand which is prob-
ably due to the fact that most of these buildings are older, which
could mean older less efficient heating systems, less insulation,
etc. Also most of these building have larqgqe floor sguare footage
area and high ceilings, where the heated air collects, 1leaving the
lover occupied space with cooler air temperatures, leading to a
situation in which thermostats call for more heat *to maintair human
comfort.

A rough estimate of energy demand for the Community Hospital,
based on the average enerqy demand per employee for the Service and
Other Retail sub-category is included in the total Commercial Sec-
tor enerqy demand for that sub- category.

2.50.3.3 Food Stores

The three food stores included in this sub-category represent 10
percent of the commercial enerqgy demand or 1.7 percent of the tastal
community enerqy demand. Following the Manufacturing sub-category
Food Stores have the highest average total energy demand. The fol-
lowing is an example of end use enerqgy for food stores.?3

End Use Percen

Refrigeration -- 55.6%

Miscellaneous -—-- 20.4%
Lighting -=- 15.8%
Space heating -- 3.2%

24 John Gibboms and William Chandler, Energy: The Congervatior Rev-

olution (New York: Plenum Press,1981), p. 178,

25 Manhattan Area Enerqgy Alliance, Riley County Energy Project Re-

== =

port, prepared for the Riley County (Kansas) Commission, Oct.
]982' pc 6-7.




31

Hot water iy

An example of cogeneration or recycling of waste heat was evi-
dent in one of the sampled food stores (Newmans Jack and Jill)
that had installed a heat reclaiming system on +the refriqgeration
units to supply space heating, thereby reducing by approximately
half the natural gas needed for space heating.

2.8.3.4 BEating and Drinking Places

Thte twelve establishments included here account for 8 percent of
the total commercial energy demand or about 1,2 percent of the com-
munity total enerqgy demand. In terms of enerqy costs this group ac-
counts for 7.8 percent of the total commercial ernerqy costs and 1.5
percent of the total community energy costs. End use enerqy can be
accounted for in the following example. 28

End Use Bercern
Food Preparation -- 45,1%

Heating, Air Con-
ditioning amnd

Ventilation -= 32.1%
Sanitation -- 12.6%
Lighting - 8.2%
Befrigeration == 2.0%

100%

2. 4.3.5 Agricultural Service amd Implement Dealers

The five businesses included in this sub-category primarily sell
and service agricultural eguipment and account for €.5 percent of
the commerical emergy demand. The higher ratural gas demard can be
accounted for in the heating of large sales, workshop and storage
areasS. Here again, most of the businesses are in large single
floor buildings which are often well suited for space heating solar
applications as well as daylighting which could save electrical en-
ergy in lighting as well as air conditioning.

26 Tbid., pp. 6 - 7.
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2.4.3.6 Auto Service, Comstruction, HMiscellaneous and Motel

Together these four sub-categories account for 8.2 percent of
the commercial enerqgy demand and 24.¢ percent of the total number
of businesses {32). These sub-cateqories are grouped here since
they are all relatively small in terms of average number of employ-
ees and less enerqy intensive in terms of average total erergy de-
mand {MBTYU) per business. Auto service stations have the lowest av-
erage total energy demand among these four subcategories and for
all commercial subcategories.

A variety of different kinds of businesses are included in the
miscellaneous sub=category, but only laundry and cleaning business-
es, which occured in the sample, are included here for energy de-
mand averages and totals.

The construction sub-category includes only the erergy demand of
the business office. Actual construction activities would increase
enerqgy demand and include additional enerqy types such as gasoline
and diesel fuel.

2.8.4  Eperqy Demand By End Use

An estimate of end use energy demand for the commercial sector
is shown in Fiqure 8. Space heating accounts for 40 percent, the
largest single portion of end use energy demand. Most of this space
heating energy is coansumed in the large number of dowantown busi-
nesses in the General Retail, O©Office Space and Service and Cther
Retail Sub-categories. The second largest end use is irdustrial
processes in the Manufacturing sub-category.

An estimate of energy demand by end use by sub-cateqory is shown
in Table 9, The figqures shown should be considered as rough esti-
mates only particularly for manufacturing and miscellaneous sub-
categories.



33

Industrial process

Hot water heating
lh071 mbtu's

Cooling
1,479 mbtu's

Refrigeration
3,34 mbtu's

T Cooking
2,000 mbtu's

Lighting
8,547 mbtu's

Space heating
23,587 mbtu's

TOTAL DEMAND
58,337 mbtu's

Figure 8: Commercial End Use Enerqy Demand, 1982
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TABLE 9

Commercial End Use Enerqgy Demand By Sub-cateqory, 1982

Heating
Space Water Cool. Light. Refrig. Cook., Ird.Pro.
Sub-category §BTU  MBTID HBTU  MBTU MBTO  MBTIUD MBTU
Manufacturing 720 - 720 - - 12,9€9

Office Space 2,030 198 247 2,475 - - -
Service and
Other Retail 6,292 1,658 460 1,638 - -

Genperal Retail 6,983 961 415 1, 761 - - -
Food Stores 2€9 23 187 924 3,253 - -
Fat/Drink Pl. 1,363 545 91 454 91 2000 -
Agri. Service 3,050 160 34 402 - - -
Auto Service 873 82 - 72 - - -
Construction 363 20 y 48 - - -
Miscellaneous 36 - - 36 - - -
Hotel 1,€09 425 102 819 = = =
Total 23,587 4,071 1,879 8,947 3,344 2,000 12,970

2.5 HUNEICIPAL SECT
2.5.1 Hethodology

Enerqy consumption reported for the municipal sector is based on
city records of utility billings. City officials and operations
managers provided further informatior. This sector and the Schools
Sector can be considered the most accurate, because they are based
on enerqy demand information for all of the sector components or
end uses, rather than being expanded from a sector sample.

Municipal enerqgy demand is divided into three end use sub-cat-
egories - buildings, operations, and vehicles and is summarized in
Table 10.
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2.5.2 Overview

The Municipal sector includes all city buildings and operations,
and in a sense performs the "household functions® of a community by
providing essential services such as vaste collection and treat-
men*, water supply, street liqhting, f£fire protectior ard law en-
forcement. ¥hile the Mupnicipal sector accounts for less than 3
percent of Marysville's total energy demand, the importance of this
sector should not be underestimated. The representative rature of
local jovernment necessitates accountability, particularly in the
use of limited resources with constantly rising prices.

Marysville 1982 Municipal energy costs account for about 6.5
percent of the total city budget. 27 As energy costs escalate, ener-
gy will account for a larger and largqer share of what is probably
an already strained budget. Municipal enerqgy demand arnd cost, by
energy type, are shown in Figure 9. Municipal ererqy by end use
category is shown ir Fiqure 10,

TABLE 10

#unicipal Enerqgy Demand Summary, 1982

Electricity Natural Gas Gasolire Total

Demand Cost Demand Cost Demand Cost Demard Cost
Sup-category MBIU 3 MBTUO s MBTH 2 MBTUO 3
Buildings 579 8,090 1,886 4,470 - - 2,465 12,560
Nperations 4,433 74,345 578 1,37¢ - - 5,011 75,721
VYehicles = = = = 2,303 21,383 2,303 21,389
Total 5,012 82,435 2,44 5,84¢ 2,303 21,389 9,779 109,¢70

27 Marysville city budget information was provided by «city hall.
The budget total is $1,292,213 and is actually an averaqe of
1982 actual and the estimated budget for 1982.

L
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Electricity
5012 mbtu's
DEMAND
9,779 mbtu's
Natural gas
2,464 mbtu's

Petroleun
2,303 mbtu's

Natural gas
$5,846
CCST

O

$109,670
Petroleunm

$21,389

Figure 9: Municipal Enerqy Demand and Cost, 1982
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Operations
5,011 mdbtu's

DEMAND
90 ?79 mbtu's

Bulldings
2,465 mbtu's

Vehicles
2 » mB mbtu's
Operations
$75,721
Buildings
$12, 560
COST
$109,670
Vehicles
$21,389

Figure. 10: Municipal Energy Demand and Cost By End Use Subcategory
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2.5.3 Mumicipal Buildings Emergy Demand

Ten city buildings are included which account for 25.2 percent
of the Total Municipal enerqy demand. The primary end uses withir
these buildings are - space heating, space cooling, lighting and
other electrical uses.

End use energy for three major municipal buildings is shown be-
low in Table 11. The method used to disaggregate end use enerqy
did not allow for further end use disagregation in the all electric
city hall. Space heating, lighting and other electricial end use
for appliances and equipmert are the primary end uses for Muricipal
Buildings.

TABLE I

Hunicipal Buildings End Use Enerqgy Demand, 1982

Space Heating Water Heating Coolirq Light./Other

Nat. Gas Elec. Nat. Gas Elec. Elec. Elec,
Building HBTU BBTU MBTU MBTO MBTU MBTU
Warehouse 758 - 3¢ - - 54
Police 368 - 12 - 19 50

There is wide variation in age and condition of the buildings as
indicated by the BTU/square foot/Heating deqgree day index, shown
below:

Building BIU/Sg. Et./HDD
City Hall ca 3.6
Police Building - 23.3
Warehouse - 54.6

The city hall building has the lowest index figure which re-
flects the higher end use enerqy efficiency for electric space
heating. The city hall building is relatively new (mid 1970's) and
has greater insulation values. The higher fiqure for the police
building may be partially attributed ¢to more continuous daily use.
The warehouse fiqure is unusually high and indicates a priority for
further evaluation as to why the space heating intensity is twice
+he next closest figure,
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Total energy demand and cost for buildings is shown in table 12.
It 1is importamt to note that while the all electric city hall
building appears to be relatively enerqy efficiert, especially for
space heating as indicated above, the end use electric enerqy does
not include the primary or coal energy used to provide the electric
energy¥. This difference between end use and primary energy is re-
flected in the higher energy cost for the city hall.

2.5.4 Bunicipal Operations Eperqy Demand

Included in the municipal operations eperqgy demand sub-category
are the water supply and sever systems, airport, city swikming
pool, street lighting and other outdoor lighting. Operations energy
demand and cost is shown in Table 12. Total end use energy for op-
erations accounts for 51 percent of the total municipal energy de-
mand and almost 70 percent of the municipal enerqy cost, since
nearly all the the operations enerqgy demand is electricity.

Water supply and sevwer system operations utilize more end use
energy than any other operatiom or building. Electricity is used to
pump freshwater from the river to treatment, ¢to storage and to fi-
nal use in households and businesses througqhout the community.
Waste water and sewage flovws most of the distanrce to treatment by
gravity, but at several points ({lift stations) it must be pumped.

Daily and seasonal fluctuations in water use cause peaking in
capacity for both freshwater treatment and pumping water through
the distribution systen. The daily water demand peaks are in the
morning and evening, Seasonally, winter is the low ard summer is
the high water demand period.

An interesting relationship between air conditioning, which is
solely dependent on electricity, and high summer water use, reveals
a special vulnerability to excessive electrical demand in the sun-
mer which can cause brownouts or even blackouts. This capacity for
meeting peak electrical enerqy demand has been built into large
pover plants. Much of the time this excess generation capacity must
git idle. These are some of the reasons that influence electrical
price rates. 2%

S+treetlighting is the largest single energy demard and cost com-
ponent of the Municipal sector accounting for 18 percert of the Mu-
nicipal enrerqy demand and 33 percent of the total enerqgy cost (in
addition to direct enerqgy cost, included is a relatively small cost
for service and maintenence charges).

28 For more information on generation of electric ercergy in Kansas
see Kansas Energy pp-. 35 -47.
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2.5.5 HMunicipal Vehicles Emergy Demand

The city owns and operates a variety of vehicles for administra-
tive, service and maintenence functions. The following is a profile
list of vehicles by vehicle type:

|=
c +
B
=8
©

Yehicle Type
Police cars -
Pick-up trucks -
Tractors -
Motor graders -
Dump trucks -
Street Cleaner -
Riding lawn Mowver

i
ﬂawlumCFNl

Gasoline and diesel use for these vehicles account for 23.5 per-
cent of Municipal enerqgy demand and 19.5 percent of the cost.

Municipal enerqy demand and cost is detailed in Table 12,



TABLE 12

Municipal Enerqgy Demand and Cost, 1982

City Hall
Warehouse
Police

Pony Express
Fire Station #1

#2
X1
Ot her
Total
Operations

Sewvage Disposal
Water Supply

Misc Outdoor Lighting

City Pool
Airport

Street lLighting
Sigpal Lights

Total

Yehicles & Equipment

Fuel Type

Gasolire
Regu lar
Unleaded

Diesel

Total

Area Elec
Demand Cost
S3g.Ft. MBIU 3
7,672 844 5,958
5,390 54 732
880 49 774
2,000 11 209
- 9 124
- 4 46
- € 79
2 168
579 8,090
714 10,072
1,508 21,307
19¢ 2,905
100 1,690
109 1,41¢
1,740 36,000
66 955
4,433 74, 345
Gallons ¥BTO
7,909 590
8,759 1,095
1,621 219
18,289 2,303

9,095
10,511
1,183

21,389

Total
Demand Cost
MBTU 3
444 5,958
848 2,621
449 1,736
100 422
201 580
4y 46
126 358
293 839
2,465 12,560
824 10,337
1,977 22,818
19¢ 2,905
100 1,690
109 1,690
1,740 3¢,000
66 853
5,011 75,721
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2.6 SCHOOLS
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2.6.1 Hethodology

Four schools of the Marysville Onified School District 364 are
included in the sector. The only other school ir the district (lo-
cated in nearby Beattie) is not included. Energy for the buildings
is supplied by the local utility. Energy demand records for the
buildings were obtained from the wutility through the school dis-
trict administrators. Fuel consumption for busirqg of students,
floor area of buildings and school budget information was also proa-
vided by the school district office. School Sector enerqgy demand
is detailed in Table &schtab..

2.6.2 QOverview

The Marysville public schools are a separate local governmental
unit and are considered here as a sector. The issue of enerqy costs
in local schools has become a matter of considerable community in-
terest, affecting not only the guality of educational experience
but alsco school budgets and local property taxes. ¥hile energy
costs account for approimately 3.1 percent of the school district
budget, there is little flexibility in allocations. As enerqy costs
continue to rise in an era of limited educational resources, energy
management will become an increasingly important part of the over-
all reponsiblity in the planping and operation of the 1local
schools.

Natural gas, used primarily for space heating in buildings, ac-
counts for the largest portion, 61 percent, of the total enerqy de-
mard and 27 percent of total energy cost for the Schools Sector, as
shown in Figure 11. Gasoline used for busing accounts for the
larges* enerqy cost, $4€,744 or 46 percent of the total energy
cost.

2.6.3 sSchool Buildings Enerqgy Demand

Total enerqgy demand by school building is shown in Table
Eschtak., The Junior High School which has the largest square foo-
tage area and the largest enrollment, bkas the largest enerqy de-
mand.

A comparison of estimates for space heating enerqy efficiency,
BTU/square foot/heating degree day, for the school buildings is
shown in Figure 12. The newer High School and Junior Higk School
buildings have the lowest values, indicating greater imnsulation
values and more efficient heating systems. However site visits sug-
gest that Central and Lincoln schools could achieve comparable ef-
ficiences through a variety of cost-effective "housekeeping" inm-
provements,
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2.6.8 Vehicles

The energy used for busing students to and from schools accounts
for 28.4 percent of the total School Sector ererqy demand. Included
here are the total number of busing miles for the school district.
In the final tally of enerqgy demand and cost for the Marysville
sectors, the fuel demand for busing is not seperated out since the
method used for estimating the <Transportation Sector enerqy demand
includes part of the energy used for busing and it is not possible
here to completely disaqgregate busing from other transportation.

Energy costs for busing account for 46 percernt of the Schools
sector total enerqgy costs. Part of the reason for this high busing
cost is the consolidation of smaller schools, that were often lo-
cated closer to students, into unified school districts.

Energy demand details concerning vehicles used for busing are
shown below.

Busing miles traveled 323,726

Gallons of fuel ...cses0. U2,23€
MBLD we se mw ons (5,202)

Total COSt asssvssssnsnes $ﬂ&,77ﬂ
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Natural gas
11,417 mbtu's

Electricity
10925 mbtu's

DEMAND
18,624 mbtu's

Petroleum
5,282 mbtu's

$101,481 $27,450
Petroleun
$46, 744

Figure 11: Schools Enerqgy Demand And Cost, 1982
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TABLE 12

Schools Enerqgy Demand and Cost Summary, 1982

Electricity HNatural Gas Gasoline Total
Area Demand Cost Demand Cost Demand Cost Demand Cost

School 5Sg.Ft. HBIOD § MBIU $ BBIU 3 MBIUO E)

Hi Sch., 45,8641 646 8,974 2,851 £,770 - - 3,497 15,744
Jr High 64,786 893 11,775 3,594 8,536 - - 4,487 20,311
Central 28,100 172 2,750 2,134 5,102 - - 2,306 7,852
Lincoln 1¢,000 128 2,088 1,130 2,807 - - 1,258 4,895
Qther = 86 1,700 1,708 4,235 = - 1,794 5,935
Busing = - - - - 5,282 46,744 5,282 46,744
Total 1,925 27,450 11,417 27,287 5,282 46,744 18,624 101,481

2.7 TBANSPORTATION SECTOR

2.7.1 Hethodology

Transportation enerqy demand is a function of vehicle miles of
travel (VMT) and vehicle fuel efficiency [(MPG). Marysville VMT is -
based on 1981 data from the Kansas Department of Transportation.29
The total VMT is apportioned by vehicle type based on the percent-
age distribution of the number of vehicles by type.30 For example
since 28.6 percent of all vehicles are light trucks 28.¢&¢ percent of
the total VYMT is for light trucks. Actual VMT maybe different, but
for purposes of this study it is felt to be a reasonable estimate.
The vehicle inventory was obtained from information provided by the
county sheriff's office. The MPG values for each vehicle type are
from a Kansas Department of Transportation report 1980 Kansas Pro-
file of Motor Fuel Consumption.

29 1981 pDaily vehicle miles traveled = 20,823, rultiplied by 3€&5
{the pumber of days in a year) = 7,600,395.

3¢ The motorcycle percentage of all vehicles (5.2) is divided inp
half to account for seasonal use. The remainder percentage is
attributed to autos.
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2.7.2 Qyerview

Much of Marysville social and economic activity irvolves acces-
sibility and cost of transporting people and goods within and be-
tween Marysville and the rest of our economic world. Based on the
total annual number of vehicle miles traveled in Marysville, trans-
portation 2nerqy demand for passenger vehicles and trucks is esti-
mated to be €04, 185 gallons of gasoline and diesel, accounting for
18.4 percent of the total commrunity enerqgy demand and 28.3 percent
of total energy costs. Average household transportation ererqy de-
mand is 335 gallons and average cost of 402 dollars for *ravel in
+the city of Marysville.

For purposes of +this study energy demard was limited to travel
within the city, though transportation energy demand analysis on
the local level is somewhat misleading, in that rot all transporta-
tion energy demand is accounted for. Small town and rural areas are
especially dependent on vehicle transportation for personal and
recreat ional needs, to import household and commercial supplies and
to export agricultural and manufactured products. Based of state
data, an alternative method of estimating Marysville transportation
energy demand and cost indicate that total demand would account for
48 percent of community enerqy demand and 80 percent of total ener-
qy cost. The alternative average household energy demand is 1,438
- gallons and $1,72¢.

Autos and light trucks account for 85 percent of the transporta-
tion energy demand shown in Figqure 13 0f all the sectors studied,
transportation is the most dependent on only one energy type - oil,
as shown also in Fiqure 13.
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Automobile
325I659 @10

Motorcycls 0,64
3,726 gal.
Medium truck

28:3*"’0 @lc

DEMARD
Heavy truck 593,188 gallons
58,121 gal.

Light truck
177,342 gal.

Automoblle
$390,790

COST _ Medium truck
$704,5% $32,591

Light truck
$212,810

Figure 13: Transportation Energy Demand and Cost by Vehicle Type



49
2.7.3 Vehicle Inventory

The number of vehicles by vehicle type in Marysville is present-
ed below 1in Table 14, Passenger autos account for the largest
share of the total number of vehicle at £2.1 percent and light
trucks which account for much of the passenger transportation, as
opposed to transporting cargo, account for 28 percert of the vehi-
cles.

TABLE 14

VYehicle Inventory Profile, Marysville, Ks. 1982

Yehicle ZType Jumber Percent
Auto 3,459 62.1%
Light Truck 1,562 28,0
Medium Truck 122 2.2
Heavy Truck 187 2.6
Motorcycle 283 5.1

" Total 5,573 100%

A comparison of average number of vehicles per household between
the state and Marysville indicates the higher dependence on autos
and trucks in Marysville for personal mobility and economic activi-
Ve

Marysville Kapsas
Average number of autos per household ceceecseces 2.3 1.4
Average number of all vehicles per household .. 3.7 2.3

+ is also interesting to note that there are nearly twice the
number of motorcycles per 1000 people in Marysville, 70 motorcycles
per 1000 people compared to 40 motorcycles per 1000 people for the
vhole state.

2.7.8 Vehicle Emergy Efficiency

Auto fuel efficiency {MPG) for new model cars has increased
dramaticaly since 1974 when average (sales weighted) MPG for 0.S.
domestic autos was about 14 MPG. Foreign ard domestic new car model
averaqgqe for 1982 is 2¢ MPG., The age of the community?s vehicle
stock is therefore an important factor in transportation enerqy ef-
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ficiency. Auto model-year distribution of the Marysville auto
vehicle stock is shown below in table 15. The percentage of pre
1974 autos is over 44 percent. The average auto model year is ap-

proximately 1977. The auto model-year profile does not necessarily
indicate how much each auto model-year is driven.

TABLE 15

Auto Model-Year Distribution

Model-Year Percent

19¢0 and older 1.9% 71 S. 1%
61 i) 72 6.7
€2 1.4 73 8.5
63 1.6 T4 5.7
64 1.7 75 5.7
65 2.4 76 7.9
E€ 2.9 17 9.2
67 2.4 78 8.0
€8 3.0 79 9.0
69 1.4 80 S.0
70 4,2 81 2.1

82 1.2

I+ is important to emphasize the relationship betweer vehicle
miles of travel {VMT}) and vehile fuel efficiency (MPG). Statewide
+he rumber of annual vehicle miles traveled per «capita has in-
creased at a rate of about 2 percent per yvear as shown below. as
shown below:

Year Kansas per capita VMT
1970 5900
1975 €700
1980 7300

Therefore increasing VMT may offset enerqgqy savings from ir-
creasel vehicle fuel efficiency {(MPG).

Transportation enerqy demand estimates for travel in the city of
Marysville are detailed in Table 16. School bus and Municipal ve-
hicle travel are included in the VMT for this sector.

The number of diesel gallons is based on state percentage of
diesel mix. All heavy truck and half of medium truck fuel is as-
sumed to be diesel. Fuel cost averages are; gasoline=$1.20/gallon
and diesel=$1. 10/gallon.
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As a check, another method of estimating Marysville transporta-
tion energy was used., This Method is based on fuel sales of HMarys-
ville fuel distributors from the Kansas Department of Revenue M¥otor
Fuel Gallonage Report. The reported sales in qallons were 20 per-
cent more than what is estimated from the other method.

There are many difficulties involved in knowing what portion of
the gallons sold are used in Marysville. Other fuel distributors
outside of Marysville make deliveries to retailers in the city. It
is likely that the actual number of fuel gallons sold throuqh Mar-
ysville, especially because of sales to farmers, is much larger
than is estimated by the VMT method.

TABLE 1€

Transportation Enerqgy Demand Profile, 1982

Percent Total Percent
Yehicles Annual Vehicle Miles Per Demand Tatal
Yehicle Type & ¥NT Miles Traveled Gallon (MPG) Gallons Demarnd
Auto : 6U4.7% 4,917,458 15.1 325,659 54.9%
Light Truck 28.0 2,128,110 12.0 177,342  29.9
Medium Truck 2.2 167,208 5.9 28,340 4.8
Heavy 2.6 197,910 3.4 58,121 9.8
Motorcycle 2.3 130,010 21.0 3,72¢ . €
Total 100 % 7.800,395 - 593, 188 100 %
Enerdy Iype Galloms HBIU Costs
Gasoline 520,897 £5,149 £25,07¢
Diesel 32,291 9,376 19,520
Total 593,188 75,125 704,596
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2.7.5 An Alterpative Transportation Epnergy Demand Estimate

The above estimate of Marysville transportation energy demand
for the 1982 base year is used in the final enerqy assessment tal-
ly, but in order to give perpective to the above estimate and *o
indicate part of the problem in accounting for transportation ener-
gy ob the 1local level in a small town, the following alternative
calculation is made.

The transportation sector involves the most difficulty conceptu-
ally in knowing what transportation energy should be accounted for
because of the extemnsive transportation network that holds the so-
cial and economic fabric togetkher, The following calculation is a
more reasonable estimate of total transportation energy demand for
Marysville. TUsing state per capita transportation enerqy demand for
passenger vehicles3! we have the followirg estimate:

State per capita Alternative Total
Enerqgy Demand for Marysville Marysville Transportation
Passenger Vehicles Population Epergy Demand

452 gallons 3€e70 1,658,840 gallorns

This total number of gallons is more than 2.8 +times the number
of gallons from the previous estimate. Converted +to gasoline BTU
equivalents this equals 207,481 MBTU's. If this amount is used in
the final tally of Marysville enerqy demand, transportation enerqgy
demand would account for 41 percent of the total commurity energy
demand. At 1982 prices ($1.20/qal.) this tramnsportation enerqgy
would zost $1,990,608 which would be 53.7 percent of the total en-
ergy costs of all the other sectors.

2.8 MARYSVILLE ENERGY DEMAND ASSESSHENT SUNNARY, 1382

This report assesses end use energy demand within each sector as
shown in summary Table 17. End use enerqy is converted to primary
energy as shown in Table 18, The following conversion factors were
used in converting to primary enerqgy:

End Use Conversion Primary

BTU's Facter BTU!s
refined Petroleum Products ... { ) 1.15¢ { )
Natural GaS swesevssseccscensaas | ¥ 1.075 ( )
ElectticitY PR I B S R R R N R R NI R { } 3:‘3 ( ’

31 Kansas Department of Transportatioan 1981 Kapnsas D2rofile aof
Transportation Energy Comsumption (Topeka, Kansas, June 1983)

one page.
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TABLE 17

End Use Enerqy Demand Summary By Sector, 1982

Electricity BRat. Gas  Gasoline TOTAL Percent

Residential

MBTO -==s 138,882 178,202 - 217,084 58.5%

Cost $ .... 729,755 513,736 - $1,243,491 49,9%
Commercial

MBTU esee 22,478 35,858 - 58,337 15.7

Cost $ .... 311,086 89,774 - 3400,795 16.1
Municipal

MBTU wE W 5,012 2,464 {2,303) 7,476 2.0

Cost $ cuen B2,435 5,846 {21,389 388,281 4.4
Schools

MBTO s we 1,925 11,417 {5,282) 13,342 3.6

Cost $ .ees 27,287 27,450 (46 ,748) $54,737 4,1
Transport. '

MBTD P - - 75,125 75,125 20.2

Cost $ «ve- = = 704,59 $704,59  25.5
Total

MBTOD eess 08,297 227,941 75,125 371,363 100 %

Cost $ ...1,150,563 £36,80¢ 704,59 $2,491,9¢5 100 %

TABLE 18

Primary Enerqgy By Sector, 1982

Electricity Natual Gas Gasoline Total Percent
Sector MBTU MBTU 4BTU MBTU %
Residential 132,199 191,567 - 323,410 57.4
Commercial 76,425 38,547 - 114,901 20.4
Municipal 17,081 2,649 - 19, 685 3.5
Schools 6,545 12,273 - 18,795 3.3
Transportation = = 86,850 86,850 15.8
Total 232,210 245,036 86,850 563,641 100 %

Primary and end use enerqy by sector is shown in Fiqure 14. and
by energy type in Fiqure 15. The pie charts represent total prima-
ry enerqgy. Each portion of the primary enerqy pie is given two per-
centages. The upper fiqure is the percentage of primary enerqy and
the lover figure is the end use energy percentage if the total pie
were end use enerqy. The white portion of each pie section is the
primary energy which is 1lost due to conversiorn and distribution
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processes and the shaded portion is end use enerqy. The larger the
sector electricity demand the larger the enerqy loses. Overall,
34.1 percent or 192,278 #BTU of primary energy is lost or wasted.

As indicated in the earlier definitions concerning measurment of
enerqgy useage, the above 38.1 percent efficiency for Marysville is
comparable to the 37 percent for the U.S. system of primary energy.

One of the most comprehensive techniques of showing an energy
system is the "spagettei® flow diagram shown in Fiqure 16.

2.8.1 Enerqy Costs

Enerqgy demand and cost by sector and by energy type are shown in
Figure 17. To explain why the percentage differences in enerqy de-
mand and cost, enerqgy cost per MBTU for the three energy types is
shown below. Therefore the relationship between enerqgy demand and
cost between sectors will vary depending of the mix of energy
types.

Eneray Type Cost Per MBTU

ﬂatur&l GaAS wecansaa $2.38
Gasoline seesssesses $9.59
ElﬂctriCity s seves 318-76
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2.8. 1.1 Energy Dollar Draim On The Local Ecnomy

So far the energy study has focused on an overview of the enerqy
consumption and cost patterns in Marysville. The larger pattern of
energy and dollar flows have important impacts on communities just
as on nations. As a nation we became dependent on cheap energy,
from the 1920%'s to the 1950's we grew to become dependent on cheap
energy. In the 1950's our enerqy demand began to outgrow domestic
energy supply and we began importation. Thus becoming dependent on
unstable foreign sources for our cheap enerqgy. When the price of
imported o0il rose we had little choice but to pay, and we have con-
tinued to pay, which has greatly contributed to economic recession
and record balance of payments deficits, The situatiosn in Marys-
ville can be viewed in much the same vay. Electricity is imported
from a nationally interconnected qrid, pipelines bring in natural
gas, and oil products which are all imported to Marysville., Most of
+he money that is spent for this imported enerqy 1leaves the local
econony immediately and permanently. Much of the money, though it
is hard to say how much, leaves the state in the form of fuel costs
and corporate profits. At least 30 percent of the local utility
stock is held by out of state owners.32 The small amount of money
that is retained in the local economy is mainly in the form of enm-
ployee salaries, taxes and profits,

To determine how much money leaves the Marysville economy to pay
for energy an estimate of the amount of money retained in the con-
munity by energy type is shown in Table 19.

According to this calculation then, Marysville spent 32,491,965
for energy im 1982 with $327,321 or 13 percent remainring in the
communi ty and $2,165,644 or 87 percent leaving the community di-
rectly. Similar findings for other communities indicate that "most
of a communities enerqgy bill represents dollars that are 'exported!
from the community to other locations."33

A detailed study of the direct community enerqgy costs balanced
with income from enerqgy production for Harvey County, Earsas, indi-
cated that of the 59.9 million dollars spent on enerqgy in 1981, be-
tween 85.5 and 87 percent or 51 to 52 million dollars left the
county in 1982.34

32 Mari Peterson and Diane Tegtmier, Kansas Energy - A Resource

e ——— s S—m——=a

Guide for Community Actiom Vol. I, p. 42.

33 Michael J. Meshenberg et al., Guidebook for Establishking a L
Energy Management Program,p. 18.

34+ Mari Petersom, A report on the Energy Income Retained in Harvey

County from Convertional Energy Business Activity prepared for

+he Harvey County Board of County Commissioners {n.p. work
sponsored by Enerqgy for Rural Self Reliance, September 1982),p1.
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TABLE 19

Marysville Enerqy Cost Drain Calculation, 1982

Dollars Retained Locally

Total Spent Taxes Salaries Profit Drain
city $ 1,150,5¢&3 33,493
Gas €36,80¢ 12,430 232,912 1,508,558
e 708,536 _— _— 47,310 657,088
$2,491,965 { $326,321 ) $2,165,644

ions- 1) local utility franshise taxes at the rates of 2.91%
tricity costs and 1.95% of natural gas costs {see Resident-
essment Methodology for determirnation of percentages), 2) 1€
employees that live in the city with averaqe earnings of
per year (based on conversations with utility officials),
age profits of $.078 per gallon for gasoline and $.124 per
for diesel (from the Riley County Enerqgy Project Report).

Household Emergy Costs
age household energy costs are calculated in three ways:

Average Residential Energy Costs- dividirng the Residential
sector total enerqy costs by the number of households yields
an average residential enerqy cos* of $819.

Average Household Energy Cost - average household 1local
transportation emergy cost is added to the Average Residen-
tial Enerqgy Cost ($402 + $819 =) $1,221.

Average Household share of Iotal Commupity Energy Cost - The
total community energy cost is divided by the number of
households. For a small tovwn this method seems justified
because most of the energy costs of the other sectors are
paid by the household through taxes, khkigher costs for goods
and services and direct enerqy costs. This method is a more
accurate estimate of actual household enerqgy costs. There-
fore the average household share of total community energy
costs are $1642.

n it should be noted that even this total househkold energy
cludes only a portion of the much larger alternative esti-

total transportation energy cost. Average household erergy
r the alternative transportation energy estimate is $1,311,
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which is alone more than the above Average Household Enerqy Cost.
Using this 1larger alterpative transportation enerqgy cost and the
Average Household Emerqgy Cost less the household local transporta-
tion energy cost ($1,642 - 3402 = $1,280) and then adding the per
household share of +the alternative ¢transportation energy cost
(1,280 + %$1,311 =) $2,551.

The 1982 median household income for Marysville is estimated to
be $16,000, which is the same as for Marshall County.35 Energy
costs as a percentage of income are then as follows:

1. Average Residential Energy Costs = 5.1%
2. Average Household Energy Costs = 7.4%

3. Average Household share of Total Community Energy Cost =
10.3%

4. Average Household Share of Total Comunity Enerqy Cost using
the Alternative Transportation Estimate = 1€.0%

A recent national survey of consumer expenditures included ener-
gy costs which are comparable to the Average Household Enerqy Costs
listed above. From Table 20 it can be seen that the Marysville me-
dian income is slightly less than the income level of the middle 20
percent quartile and yet Marysville's average household energy
costs, 7.4 percent of income, are considerably less than the na-
tional average household energy costs of 10.8 percent of income.

Increasing enerqgy prices have resunlted in large income trans-
fers. Inported energy has reduced incomes of Americans overall.
wBut domestic energy producers alsc gain if domestic enerqgy prices
are allowed to rise. Since about 80 percent of our enerqgy is domes-
tically produced, this transfer between Americans from enerqy con-
sumer to energy producers is much larger thanm the transfer to for~
eigners. On the average, Americans are not poorer because of this -
it is from one American to another - but particular Americans will
experience large income gaims an other Americans will experience
large income losses.%3% As Table 20 illustrates, 100 percent in-
crease in the price of energy would reduce the real income of the
averaqe American 10.8 percent it would reduce the real income of
the poorest guartile of families by 24.6 percernt. The real inconme
effects among the poor are almost four times as larqge as they are

35 Marshall County median household income for 1972 of $12,€07 is
from the 1980 U.S. Census, this amount is increased by the rate
of general inflation between 1979 and 1982 wusing a factor of
1.26, which equals $15,885, Rounding ap to $1€¢£,000 *+o account
for a real increase in income.

36 Lester C. Thurow, The Zero-Sum Society, (New York: Pernquirn
Books, 1980), p. 29.
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among the rich.

TABLE 20

National Household Energy Costs

Annual energy costs include electricity, natural gas and gasoline.

Gross Income Gross Average Annual Enerqy Enerqgy Costs As

By Quartile Income Cost Percent of Income
Lowest 20% $3,562 $877 24.6%
20% 9,417 1,408 15.0
Middle 20% 16,190 1,750 10.8
20% 24,253 2,163 8.9
Highest 20% $42,440 $2,644 €£E.4%

Source: U.S5. Department of Labor, Bureau of Labor Statistics
nevws release concerning the
1980-1981 Consumer Expenditure Survey
May 23, 1983 -

2.8.1.3 Energy Comservation and Local Econoamic Development

Increasingly municipal government has become more involved in
local economic development programs to secure arnd expand +he tax
tase, increase the quality, guanity and types of jobs in the conmmu-
nity and assist in placing local residents in available job oppor-
tunities. "Persistant increases in the cost of enerqy and inter-
mittent limitations 1in energy supply can effect the economic
development efforts of local govermment. Ignoring this relationshkip
can threaten the economic viability of a community.%37

The two basic approaches of municipal involvement in local ener-
gy management to achieve economic development objectives are, 1)
for local jovernment to become involved in directly producing and
distributing energy to attain both energy supply acd economic de-
velopment objectives; decentralized energy sources create new Jjobs
and create these jobs adjacent to local economies, 2) 1local gover-
ment can becore involved in energy conservation to reduce enerqgy
expenditures in both commercial/ industrial firms and households.

37 John Alschuter, "Using lLocal Energy Programs For Economic Devel-
opment," Management Information Service Report (International
City Management Association, Volume 12, WNumber 11, VNovenmber
1980}, p. E.
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There are important side effects for the local economy when en-
ergy expenditures are reduced and the outflow of enerqy dollars
curbed. A concept in economic theory is that overall spending
tends to increase by more than the initial expenditure as dollars
circulate through an economy. When income received by direct labor
is spent in the local economy it generates local income and employ-
ment. Furthermore, direct sales to businesses generates profits
which are used to generate additional 1local sales, income and em-
ployment, A portion of these sales is spent on material inputs
which can be produced in other local buinesses. These businesses,
in turr, can employ local workers whose income is spert on local
goods and services., Thus, there is a "rippleYor multiplier effect
throughout the local economy. <Craiq L. Moore, an econoamist at the
University of Massachusetts, has done research based on the econo-
pies of over 300 cities. He estimates that a city the size of Mar-
ysville generates about $1.38 of 1local income for every dollar
spent and circulated in the local economy.38® In other words for
every iollar in enerqgy costs that can be retained and spent imn the
local economy, instead of directly leaving, the community's economy
could gain a $1.34. Thus, if the money that now leaves the Marys-
ville economy to pay for energy ($2,165,644) could be kept and
spent in Marysville, the local economy would gain (%2,1€5,€44 x
1.34 =) $2,901,963 in income annually or $1,911 per household, or
as many as 180 jobs per year.

The current enerqgy dollar draim can be reversed by reducing the
use and thereby the cost of imported energy. The energy dollar sav-
ings can be spent locally which will "ripple®™ through the local
econony generating additional income and if the materials and labor
for +the conservation measures are purchased locally then +that
spending will also "ripple®.

Another way of visualizing the magnitude and importance of this
economic drain can be seen in the fact that in 1982 about 20 per-
cert of the Marysville payroll income is spent on enerqy, assuming
900 employees with an average annual income of $1¢,000 ({this is
probably generous since the income averaqe is based on the estimat-
ed 1982 median household income, rather than average income per em-
ployee, some household have more than one payroll income earner).
If Marysville were located in the electrical service area of Kansas
Gas and Electric Company (KGEE) or Kansas City Power and Light Com-
pany (KCPEL), where electric rates are expected to double when the
Wolf Creek nuclear plant in Burlington, Kamnsas begins operation in
mid-1985, approximately an additional $1,150,000 in increased elec-
t+rical energy expenditures would leave the community. This amount

38 Craiqg L. Moore, ™A Rew Look at the HMinimum Requirements Approach
to Regional Economic Analysis," Econopic Geography, Oc*ober 4,
1975, p. 355. City population reported that is closest to the
size of Marysville is 2,700 whick is 2¢ percent lower than the
1979 Marysville population (3670). So the actual Harysville mul-
tiplier factor could be larger.
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is equivalent to at least 72 payroll jobs per year that would, in a
sense be lost. .



Chapter III

MARYSVILLE ENERGY FUTURE SCENERIO PROJECTIONS

3.1 QOYERVIEW

Having developed a profile of the Marysville energy demard sys-
tem for 1982 the next step involves comparing two future scenerios
of energy demand and supply. There are far too =many factors and
uncertainties involved to make an accurate projection of what will
actually happen. The purpose here is +to present an image of what
could happen under a number of different assumptions about key
variables which affect energy use and cost. The importance of
these projections 4is not in any particular number but rather the
whole picture or trend that emerges.

3.1.1  Bethodology

The methodoloqy for comparing energy future scenerios is divided
into two parts as described below.

3. 1. 1.1 Basimess as Usual Scemerio

The projection method used for this report is to first project a
Business As UOsual (B.A.U.) scenerio which assumes little charge in
the enerqgy demand intensities and ererqy efficiency levels from the
1982 base year.3? Rather than representing a realistic expectation
of Marysville's actual energy future, the B.A.U0. proijectior is a
way of arqguing for a serious commitment to Soft Path enerqgy ac-
tionse.

39 U.S. Department of Energy, Enerqy Informatior Admiristration,
1981 Annual Report to Congress Volume 3, Energy projections.
February 1982, p.24. The report projects for 1985 that nation-
ally that per captia energy consumption will decrease ¢.8% from
280 MBTU in 1979 to 261 MBTO.

- 65 -
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3-.1.1.2 Soft Path Scemerio

The Soft Path scenerio comsists of two basic strategies for re-
ducing nonrenevable enerqy demand:

1. Strategy One - {reduces energy demand ir two ways)

a) Conservation - reduces enerqy demand by improving end use
enerqy efficiency (addinqg insulation, more efficient re-
placement equipment, etc.),

b) Solar - energy demand for space heating and water heating
are reduced by the use of solar thermal measures (active
and passive solar thermal collection).

2. Strateqy Two - from the post-Strateqy One nonrenewable ener-
gy demand base, Strategy Two involves the utilization of re-
nevable enerqgy technologies to supply a portion of the re-
mairing energy demand.

3.2 RESIDENTIAL SOFT PATH STRATEGY ONE SCENERIO
3.2.1 Bethodology

The first step is to make a population projection for Marysville
which is the basis for all the other sector projections. From the
projected population a housing profile is developed from which the
B.A.U. and Soft Path projections are based. The B.A.U. energy de-
mand is projected first. For the existing housing units projected

to survive and the nev construction, Strategy One corservation
measures are introduced that reduce enerqy demand by end use from
the B.A.U. baseline in twvo wvays. First energy demand is reduced

assuming 100 percent participation in the various measures. A sec-
ond calculation is made assuming 75 percent participatior.

3.2.2 Populatiom and Housing Proijection

Two of the basic questions involved in projecting future resi-
dential energy demand are, first, how many units of the existing
housing stock will survive to the year 2002, ard, how many new
dwelling units will be constructed between 1982 and 2002? The size
of Marysville's future population is a key part in determining an-
svers to these questions. Populaticn projections for Marysville for
1990 range between 3,500 and 4,832.4?2 A projection made for use in

46 John FKeller, James T. McCullough and Ray B. Weisenburger, Marys-
ville Kansas, Areawide General Plan {(Manhat*an: Prairieland
Planning and Development Co.,1977),pp. u4-24.
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this report estimates a population of 4,500 in the year 2002.%1

Based on the projected population increase and assumirg the same
average number of persons per household of 2.4 persons per house-
hold (rounded up from 2.33 for 1979 Census ard which is also closer
to the 1982 average of 2.47) a net increase of 357 dwelling units
is projected for the vear 2002.

The first step in calculating a future residential energy demand
is to assess what portion of the existing housing can be expected
to survive to the year 2002. The largest factor influencing this
survival estimate 1is the Blue River one hundred vyear floodplain
where approximately 25 percent of the current housing is located as
shown In Figure 23, This is also where the highest conrcentration
of housing in need of repair is located as shown in Fiqure 22,

It is assumed for both the B.A.U. and Soft Path scenerios that
20 percent of the total 1982 base year housing stock {302 dwelling
units) is relocated out of the floodplair and that the replacement
housing is assumed to be single family gas heated (to simplify cal-
culation) .

The housing stock profile used for both the B.A.U. and Soft Path
scenerio projections is shown in Table 21.

41 A cohort survival projection model was used for this report. Tte
nodel the model uses the age/sex structure and birth and death
rates to project the population. Based on 1970 ard 1980 census
data and assuming no migration this method projected a popula-
tion size of 4,172 in thke year 2000. Further assuming that Xar-
ysville will remain a desireable place to live ard that more
people will move to the city than move avay, a populatiom size
of 4,500 is used as the projected population size for the year
2002. An age/sex pyramid of the projected population is shown
in Appendix D.
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TABLE 21

Projected Profile of Houses by Heating Enerqy Type

Existing Housing New Constructiorn
Dwelling Type Gas Heated Elec. Heated as Heated Total
Single Family 907 73 €03 1583
Multi-Family 179 10 40 229
Mobile Homes 47 imo 18 63
Total 1133 83 659 1875

3.2.3 Residential Busimess As Usual Scenerio

The Business As Usual Scenerio (B.A.U.) assumes a continuation
of current consumption levels for existinqg housing projected to
survive to the year 2002. Enerqy Demand averages by dwelling type
are the same as for the 1982 base vear except for sinqle family
units. Por single family units average enerqgy demand for new con-
structior is the same as the average for houses built between 19¢€0
and 1982 from the Marysville Enerqgy Survey, which is hiqgher than
the average for the sample as a whole. The reason for this assump-
tion is that the Harysville Residential Enerqy Survey clearly shows
the increase in heated square footage and in the total average en-
ergy demand. While natiopally average residential energy demand has
dropped, evidence of that trend was not found in the sample Marys-
ville residenses from the survey. Using these assumptions total en-
erqy demand for the Residential B.A.U, Scenerio increases by 2¢.1
percent and average epergy demand per household increases by 5%
from 143 MBTU to 150 MBTU. Energy demand for the Business As Usual
Scenerio is detailed in Table 32.

3.2.4 Soft Path Strateqy One in Existing Residential

—— i ——— —T

End use enerqgy demand for 1982 existing housing projected to
survive to the year 2002 is reduced by end use by Strategy One con-
servation and solar measures as presented below. The maximum rea-
sonable technical potential energy demand reductions are projected.
The only limitations considered are estimates of replacement or
turnover rates, which are basically a fuction of the age of +the ex-
isting stock and the income of the households. Later adjustments
are made that account for household participation or choice in the
use of the measures.
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3.2.8.1 Space Heating

The first focus for energy demand reduction is the largest end
use, space heating. The basic characteristics of the 'typical' ¥ar-
ysville house, based on the Marysville Residential Energy Survey
averages and other sources, is shown in Table 22, This information
is used in a heat loss calculation, Table 23. From this calcula-
tion it is determined that for the 1982 heating season the actual
heatiny energy needed for this structure is €8 MBTO. The average
total energy used was 96.1 MBTU for this 'Typical® house. The dif-
ference of 28,1 MBTU is accounted for in furnace and ducting systen
inefficiencies. In other words it is deduced that the'typical?’! Mar-
ysville has a 70.8 percent efficient heating systen.

TABLE 22

Basic Characteristics of the Typical Single Family

Gas-Heated BResidence

Total ATEA seccetsssssssccnsnes 1370 S5qd. ft.
Window ATE3 ecesscvssssessscsssas 205 ' i

Dwr L B N N N E R N F R BN ERERIESRISEERBRNERE) no ! !
Ceiling * 4952 0 99 $9 % A8 TES S SO R-1B
Fall ceccsnsosnsssistsonsssancas E-9

Windov Glazings seecccccssscasas single pane with storas
Infiltration Ra%e seesssssccses one air change per hour
Aeating Systes Efficiency eee.. 70.8 percent

Space Heating Annual Fuel Use . 96.1 MBTU

Note:

The average floor area, the average annual space heating fuel use,
insulation values and windov glazings are taken from the Marysville
Residential Energy Survey. The window and door area are bhased on the
assumptions that the *Typical' house is one and one half stories
with two entry/exist doors. The infiltration rate apd heating systenm
efficiency are takem from the calculations below. These Basic
Characteristics are similar to those used in the SERI report

A New Prosperity (page 51).
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TABLE 23

Heat Loss Calculation For Typical Base Year House

Shell Loss
Area B 1] U X Area
Sg9. Et. Yalue Value Btu/Sg. Et./Hr./F.
Wall 1388 9 .11 153
Roof 914 18 . 055 50
Door 50 3 =29 12
Hindow 205 2 -5 103
Total 18
Infiltration Loss
Air Changes Yolure
Per Hour Cubic Feet
.018 x 1 X 10,945 = 197
Total Heat Loss
{318 + 197) b ¢ 24 hrs. X 5498 HDD = €8 MBTU
Heating System Efficiency
68 MBTU {required) - 96.1 MBTU (actual use) x 100 = 70.8%

Hote:

Actually there is some heat loss from the basement or slab, but here
the loss is assumed to be negligble. The one air change per hour is
probably lower than actual, but is the only factor that can be
adjusted in the formula. At the one air change per hour, the heating
system efficiency of 70.8% is relatively high compared to the 60% to
¢8% averages used in the SERI study. If the air change rate
increases the MBTU required increases and since the actual MBTOU used
is fixed the efficiency rate would increase to over 70.8%.

Prom this description of space heating energy demand, modifica-
tions can he introduced to reduce enerqgy demand. Improvements in
the 'Typical' house to standards similar to those used ir the Resi-
dential Enerqy Use Survey reduce space heating enerqy demand by
56.1 percent {96.1 HMBTU to 42.2 MBTU). The heat loss calculation
for these improvements is shown in Table 24.
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TABLE 24

Aeat Loss Calculation With Conservation In Tvypcial House

Shell Loss
Area Conservation R U U x Area
Sg. Ft. [Measures Yalue VYalue BIU/Sg.Et./Hr./E.
Wall 1388 Add insulation 13 . 077 107
Roof 914 Add insulation 38 . 02¢ 24
Door 40 {(no change) 3 . 29 12
Window 102 B-5 insulating 7 - 14 14
shutters added to
half the windows
103 (no change) 2 ] 32
Total 209
Ipfiltration Loss
is reduced by 20 percent by weatherstripping and caulking.
Air Changes
Per Hour :
.018 b 4 -8 x 5498 HDD = 79
Total Heat Loss
{209 + 79 «x 24 hrs, b 5498 HDD = 38.0 MBTUO

Improvements in furnace and ducting system to 90% efficient

38.0 mBTU - .90 = 42,2 MBTU {(a 56.1% reductior from the
base of 9¢.1 ¥BTD)

3.2.48.2 Other Ead Oses

Technical potential energy demand reductions for the other end
uses are estimated based on recent energy studies, primarily The
U.S. Solar Energy Research Institute (SERI) Solar/Conservation
Study A Mew Prosperity and Alterpative Energy Demand Futures to
2010, by the Committee on Nuclear and Alternative Energy Systems
(CONAES), National Research Council. The followinqg sections de-
scribe the maximum reasonable technical potential projected enerqgy
demand reductions for each end use., {The only restrictionr consid-
ered is an estimate of replacement rates which are a fuction of the
age of the existing stock and the income of the households. Later
adjustments are made account for participation or choice in utiliz-
ing the reduction measures.
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Hater Heating - after space heating, water heating is the
largest single residential enerqgy end use. The <components of hot
vater energy demand are:

1. The standby loss, the heat lost %o the surroundings by the
tank, and

2. Water use, the amount of enerqy contained in the hot water
used in the showers, clothes washer, dishwasher, etc.

Water heater efficiency improvements including thicker insulation,
spark ignition and stack damper, reduce energy demand by 40 percent
and low flow water devices, which reduce total hot water usage, re-
duce enerqgy demand by another 20 percent, for a total reduction of
60 percent.*2 The CONAES mid-range projection (B) used a 25 percent
reduction for water hkeating energy demand.*3 For this report a 50
percent reduction is used for gas and electric water heaters.

Water heaters are assumed to be replaced on the averaqge of every
10 years.** and therefore all vater heaters could be affected by
these reductions since replacements will be made by the year 2002,

Cooking- Improvements to the electric cooking range include bet-
ter insulation and reduced losses in the area of the door seal.
From an average household usage of 780 EKwh/yr the SERI study
projects that eguipment improvements will reduce average usage to
€24 Kwk/yr, a 20 percent reduction. For gas cooking ranges the
prime nmeans of improving efficiency 1is the pilotless iqnition,
since pilots consume 4 MBTU/Yr or 30 to 47 percent of consumption.
The gas pilotless range is then assumed to undergo the same insula-
tion and door seal changes as the electric stove. The SERI study
estimates the average usage for the 1980 stock to be 9.0 MBTU/year
and projects that by the year 2000 new gas ranges will consume an
average of 4 MBTU/year, a 55.6 percent reduction.*S

The disaggragation of cooking energy by fuel type for the Marys-
ville residential assessment was based on applying a single per-
centage for cooking to the total household enerqgy demand. The di-
sagqreqgation by energy type was based on the percentage
distribution of hov many households used electric (B1%) or gas

42 Splar Energy Research Institute (SERI), A Nevw Prosperity -

—_————kaes=g

Building A Sustainable Energy Future (Andover, Massachusets:

— —— e ———

Brick House, 1981), pp. £5 - €8,

43 Yational Research Council, Committe on Nuclear and Alterna*ive

—— e o

ingtion, D.C.: Natiomal Academy of Sciences, 1979), p.57.

44 SERI, A Nev Prosperity, p. 6€8.

45 SERI, A New Prosperity, p. 75-76.
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{19%) ranges. Since the cooking enerqy for the *'Typical' residence
is not disaggregated by energy type,a single estimate is made of
actual energy usage for a combination of each range type to deter-
mine the percentage reduction. Assume the mix of ranges *to stay the
same for the year 2002, the percentage of the totol for each type
of range (from above) 1is applied to the projected average enerqgy
useage by energy type to determine a weighted average:

Electric range 624 Kwh/yr. = 2.1 MBTO/yr. x .81 = 1.70 MBTU/yr.
Natural Gas range 4.0 MBTO/yr. x .19 = .72 MBTO/vyr.

Since it 1is unlikely that all ranges will be replaced by the
year 2002 it is assumed that 25 percent of all ranges projected to
be in use in the vyear 2002 will still consume an average of 9.8
MBTU/year and that 75 percent will consume 2.4 MBTU/year. The ad-
justment is made:

2.45 MBTU/vear
1.80 MBTU/year

9.8 MBTU/year x .25
2.3 MBTUO/year X .75

The projected cooking energy demand is (2.45 + 1,80) 4,25 MBTU/
year.

Refriqgeration - There are two fairly distinct groups, the frost-
free and the partially frost-free, and the manual. The following
description of the technical potential energy demand reduction for
refrigerators is taken from A New Prosperity.

There are efficiency improverents that only apply to
frost-free units, which use more enerqy on the average,
and though they form onrly 53 percent of t+he current
stock, they form 80 percent of current sales. {The SERI
study assumes) this sales ratio will continue, they
(frost- free) form 76 percent of the stock in year 2000.
To estimate possible improvements in future refrigera-
tors, we first note that some efficient refrigerators al-
ready exist. The stock of frost-free units consume 1700
kwh/yr/unit, but Amana currently makes a 18 cubic foot
top freezer unit that uses only 1344 kwh/yr. Further, an
Amana prototype, also 18 cubic foot top freezer, has been
built and tested to use only 785 kwh/yr. The reductions
are obtained by improved insulation and defrost sys-
tems,*s :

The SERI s+tudy uses 1700 kwh/yr/unit as a base for 1980 and 1000
kwh/yr for new units in 1985 and 500 kwh/yr for new units in 1990.
Here it is assumed that replacement refrigerators consume 750 kwh/
yr/unit or 1.7 MBTU. Since not all Marysville refrigera%tors will be
replaced by the year 2002 it is assumed that 25 percent of the

46 Thid., p. 74.
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units currently in use, with average corsumption of 5.5 MBTU/VYr/
unit {from Table 25), will be in use in the year 2002 and 75 per-
cent of the units will be replacements. The projected weighted av-

erage energy demand for refrigerators is (1.4 + 1.3) 1.7
MBTU/yr/unit.

5.5 MBTH/YrC X .25 = 1.4 MBTU/yr

1.7 MBTU/Yyr x .75 = 1.3 MBTU/yr

Cooling - enerqgy demand is reduced in two ways;
1. Improvements in cooling equipment,
2, Reductions related to structure shell improvements.

The SERI study reports that inspections made of the data nused to
construct the proposed federal Building Enerqy Performance Stan-
dards {BEPS) shows a 15 percent reduction in the final heating
load, due to shell improvements {adding insulation) resulted in re-
ducing the cooling load by 6 percent.*? Proportionately then, if ve
have a 56.5 percent reduction in space heating energy demand then
we could expect a 22.5 percent reduction in coolirg erergy demand,
if housing confiqurations vere similar and there is a straiqht line
relationship between the reductions. To be conservative, a 10 per-
cent cooling reduction is assumed to be attibuted to shell improve-
ments.

Cooling enerqgy demand reductions due to improvements in equip-
ment are based on the CONAES study whichk grouped together central
air conditioning and room air conditioners for a 30 percent total
reduction., The total energy demand reduction for cooling is {10% +
30%) 40 percent.*® To adjust for different egquipment replacement
rates a composite reduction is developed which assumes that the 56
percent of Marysville households that use window air conditioners
will utilize the full 40 percent cooling reduction. I+ is assumed
that the 40 percent of households that have central air condition-
ing (4 percent use neither and are excluded) will have them re-
placed more slowly, so that half (50%) of the units will be re-
placed or (.50 x 40% =) 20 vpercent of all households will utilize
the 30 percent equipment reduction or a (.20 x 30%) = € percent
overall reduction in cooling enerqy demand. Furthermore i* is as-
sumed that all of the households with central air conditioning will
utilize the full 10 percent reduction due to shell related improve-
ments (.4 x 108 = 4%). Therefore the central air conditioning
households that make up 40 percent of all projected houses account
for a total cooling energy demand reduction of (4% + 6% =) 10 per-
cent .

47 Ibido. po 65.

48 CONAES, Alternative Energy Deman
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In summary, window umits account for a 22.4 % reduction and cen-
tral air units 10 percent, for a total cooling enerqy demand reduc-
tion of 32.4 percent.

Appliapces/Other - include miscellaneous electric and gas appli-
aaces. The SERI study estimates potential reductions of approxi-
mately 37 percent for appliances.*? The CONAES study estimates a
reductior of approximately 16 percent for appliances.S? PFor this
report a projected appliance enerqy demand reduction of 30 is used.

Lighting - the following is from the SERI study:

"Po calculate the savings from lighting improvements
{(SERI) modelled the fixtures in the 1350 square foot honme
and calculated which fixtures could be replaced by new
improved units. Electric consumption was 100 kwh/yr, with
tventy-five liqht bulbs; consumption increases directly
with floor area. The fixtures vere two (2) three-way
bulbs, three (3) fluorescent tubes, and twenty (20} other
incandescent bulbs, Replacement bulbs are either Halarc,
or other types of high-efficiency bulbs, or three-way
fluorescents. Both three-way bulbs are replaced, as are
the twelve incandescents which are used four hundred
hours or more per vear. The replacement bulbs are as-
sumed to have a lifetime of ten years, thouqh twelve
years is expected at the usage rates assumed."St

The SERI study assumes a technical reduction potential of 55.7 per-
cent for lighting. Por this report a 45 percent reduction is as-
sumed since it is unlikely that all replacements could be made by
the year 2002.

Clothes Dryers - the SERI study assumes a 27 percent reduction
for gqas dryers and a 24.5 percent reduction for electric dryers.S52
From the Marysville Residential Energy Survey, 11 percent of the
households use gas dryers, 61 percert electric dryers and 28 per-
cent dry clothes outside. The composite reduction is (.11 x 27% =
3)+ (.61 x 24.5%= 15} 18 percent. The full reduction 1is assumed
since most units will be replaced by the year 2002.

49 SERI, A New Prosperity, p. 69.

SO0 CONAES, Alternative Energy Demand Futures to 2010, p. 57.

S1 SERI, A New Prosperity, p- 77.

$2 Ibid., p. 75
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TABLE 25

Conservation in Existing Typical Single Family Residence

1982 Base Year

Year Soft Path: Strateqy One Red. 2002

Epd Ose MBTU  Conservation Measures ] MBTU

Space 96.1 Walls to B-13; Ceiling to R-38; 56.1 42.2
Heating Windows: half remain with storms

at B=2, half with R-5 insulating
shades added; Added weather-
stripping and caulking reduce air
change to .8 per hour; Heating
system efficiency increases to 90%.

Water 30.7 Gas heaters - reduce standby 50.0 15.3
Heating losses with more tank insulation,

pilotless ignition; elec. heaters-

more insulation. Low flow devices.

Cooking 9.8 A1l ranges - door seal, insulation; 56.6 §.3
pilotless ignition for gas range.

Refrigqg. 545 More efficient replacement unit. 52.7 2.6

Cooling 4.2 Due to shell improvements and more 32,5 2.8
efficent replacement equipment.

Appli./Other 4.1 More efficient replacement units. 30.0 2.9

Lights 3.7 Replacement of bulbs and Fixtures. U45.0 2.0

Clothes Dry. 1.8 More efficient replacement upnits. 18.0 1.5

o e ——— o —— —

Total 15€6.0 53.3 72.8

Similar end use energy demand reductions are made for existing
electrically heated homes. The three electrically heated homes
from the Marysville Residential Energy Use Survey had heat pumps.
Since heat pumps are the most efficent method of electrical heat-
ing, space heating enerqgy demand reduction measures include only
adding insulation and other veatherization measures which reduce
space heating energy demand by 15 percent. Other measures, primari-
1y more energy efficient replacement equipment and appliances, re-
duce total end use energy demand by 33.8 percent from 89.7 MBTO to
59.4 MBTU.
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3.2.5 Soft Path Strategy Ome - New Residential ¢

New residential construction is assumed to be designed and built
using passive solar techniques, energy efficient appliances and
equipment that reduce enerqy demand by 88.7 percent from the B.A.U.
Scenerio energy demand for nev residential construction as shown in
Table 2€6. The B.A.U. energy demand for new construction Table 2¢ is
the average from the Marysville Residential Survey for homes built
between 31960 and 1980, The annual space hea*ing enerqgy demand of
12 MBTU is eguivalent to an enerqgy intensity target of 1.€ BTU/sq.
ft./BDD for the ‘'typical? Marysville size house of 1370 sguare
feet. This target corresponds to the mid range (betweer medium and
low infiltration) of the proposed federal Building Energy Perform-
ance Standard.s3

For new construction it is assumed that it is more likely that
the appliances and equipment will be new and +therefore the poten-
tial energy demand reductions would be fully utilized rather than
including an adjustment for turnover/replacement rates as was done
for existing residential housing.

53 Ibid-; P- 2“-
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TABLE 26

Conservation In Newv Single FPamily Residential Construction

B. A. Ja Year

Base Soft Path: Strategy One - Red. 2002
End Use MBID Conservation Measures & MBTIU
Space 106 Passive solar techniques used 88,7 12
Heating that reduce fuel input; reduction

here based on proposed Federal
'Building Enerqgy Performance
Standards?.

Water 34 More efficient water heaters; a0 3.4
Heating low flow devices and more

efficient appliances reduce

useage; solar hot vater devices

supply 80% of the remaining

enerqy demand.

Cooking 10.9 78 2.4
Refriq. 6.1 72.1 1.7
Cooling 5.7 1.5 windovw units per house 4e.8 2.5
Appli. 5.5 30 3.1
Lights 5.2 45 2.3
Clothes Dryer 2.3 18 1.9

TOTAL 173.0 83,1 29.3

3.2.6 Residential Soft Path Strategy One

Supmary

It is now necessary to translate these Soft Path Strateqy One -
conservation energy demand reductions into a description of the im-
pact on the entire community. Housing from the 1982 base year that
is projected to survive to the year 2002 is divided irto gas and
electrically heated cateqgories as shown in Table 27. Energy demand
for the B.A.DN. Scenerio is shown along with the Soft Path post-
Strategy One conservation energy demand and the percentage redoc-
tion from the B.A.U level for each end nse, The total enerqgy demand
reduction due to the Soft Path conservation measures is 64.3 per-
cent. It may be possible with a concerted commurnity- wide effort,
but it is unlikely that this total reduction would be realized by
the year 2002, due to economic constraints and personal choice. Ar
alternative reduction would be to take into account a participation
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factor, say, for example 75 percent of the housekolds in existing
and new residences would participate in the reductions outlined.
In other words, rather than 100 percent, 75 percent of the house-
holds will achieve the energy demand reduction. Therefore if a 75
percent participation rate 1is taken into account the total reduc-
tion would be 48.3 percent from the B.A.U. 1level as shown in Table
28. For the Year 2002, with 75 percent household participation,
the Soft Path Strategqy One -~ conservation measures reduce average
energy demand per household from the 1982 level by 44.5 percent
from 143 to 79.3 ABTU.



TABLE 27

Residential Soft Path Strategy One - Conservation

Assumes 100 % Community Participation

Existing Housing

Gas Space Heat

End B.A. T.
Use ¥BTD

Heat.
Space 103,907
Water 33,116

Cook.
N.G. 2,128
Elec. 8,516
Refrigq. 5,934
Cool. 4,501
Applia. 4,392
light. 4,054
Clo. Dry
N Ge 402

Ele. 1,606
Total 168,617

5.C0.C.
Red. E.D.
£  MBID

56.1 45,615
50.0 16,558

56.6 924
56.6 3,696
52.7 2,807
32.5 3,038
30.0 2,635
45.0 2,230
18.0 330
18.0 1,311

53.1 79,150

Elec. Space Heat

5.0.C.

B.A.U. Red. E.

D.

MBTH Z MBTU

2,893 15,7 2,

1,247 50.0
944 56.6
524 52.7
330 32.5
386 30.0
358 45.0
206 18.0

459
624

410
248
223
232

197

169

82

New Construction

———

Gas Space Heat

BR.A.T.
MBTU

£8 ,599
21,862

1,405
5,621
3,904
3,012
2,900
2,676

264
1,298

6,868 33.8 4,562 111,541

Ped.
%

B8.7
80.0

78.0
78.0
72.1
4e. 8
30.0

55.7

e )

8.
8.

oo

84.1

Gl
E-D-
MBTU

7,752
2,18¢

309
1,233
1,089
1,£08
2,030

1,185

1,06

4

17,720

100 Percent Participation Strategy One—-Conservatior Enerqgy Demand

By Enerqy Type

B

ol
Natural Gas 2
Electricity 35
Total 2

Red. Stratgy One-Conservation
% MBTU

68.1 73,890

48.3 28,339

64.3 102,429

Note: S.0.C. = Strateqy One ~ Conservation;

Red. = Red

uction

E.D

Energy Demand.



TABLE 28

Residential Soft Path Strategy One - Corservation

Assumes 75 % Household Participation

Gas Space Heat

End B.A.T.
Use MBTUIO
Heat.

Space 103,907
Water 33,11¢
Cook.

N.G. 2,128

Elec. 8,516
Refriq. 5,933
Cool. 4,501
Applia. 4,392
light. 4,054
Clo. Dry

N.G. 402

Ele. 1,806
Total 1€8,617

Existing Housing

Red,
2

42.1
37.5

42.5
42.5
39.5
28. 4
22.5

33.8

i

13,
13.

39.¢6 1

E'D' B.A.u.

Elec.

MBTU  MBTU

60,162 2,893

20,697 1,

1,224
4,897

3,590
3,403
3,404
2,684

348
1,389

247

94y
524
330
38¢

358

X)
I

01,798 ¢&,888

Space Heat
S.0.Ca

Red. E.D.
4 MBTU
11.5 2,502
37.5 779
42.5% 543
39,5 317
24,58 249
22.5 299
33.8 237
13.5 {74
25.9 5,102

83

New Construction

Gas Space Heat

284
1,238

111,581

66.5
67.5

58. 5
58. 5
54,1
35. 1
22.5
41.8

13.5
13.5

62.4

S.O.CO
EC D'
HBTU

22,981
7,105

583
2,237
1,792
1,955
2,248
!,557

228
1,123

41,809

75 Percent Participation Strateqy One-Conservation Enerqgy Demand

By Energy Type

Natural Gas

-

Total

B. 4.0
MBTU
231,683
53,382
287,045

328

35,381
148,709

Stratgy One-Conservation
MBTO
113,
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3.2.7 soft path Strateqy Ope Comservation/Solar Scenmerio

The next step in enerqgqy demand reduction is to incorporate space
heating and water heating solar thermal measures for the existing
housing projected to survive. The utilization of solar applications
is based on the solar suitability assessment part of the Marysville
Residential Survey (Appendix B). Combined with the Post-100% par-
ticipation Strateqgqy One Conservatior enerqy demarnd the tousehold
participation in the solar measures is assumed to 100% for each of
the three {high, medium and 1low) solar suitability cateqory per-
centages, later an alternative participation is considered.

3.2.7.1 Space Heating

Three solar applications are considered. The first tvo are pas-
sive and active solar systems. The third, super-insulation, while
not normally considered a solar application, is included. From the
solar suitability assessment 64 percent of the existing residences
are in the the 'high' suitability category for solar applications.
Primarily because of the various levels of household income and the
initial costs involved, it is assumed that one third of the 64 per-
cent or 21.3 percent of the total will utilize combined active
space heating and water heating solar systems, another +hird of the
¢4 percent will utilize passive space heating and active water
heatingy systems and the last third will utilize passive space heat-
ing only.

The assumptions for the active space and water heating solar
systems are: 216 square foot solar collector provides 36.2 Mbtu/
year or €3 percent of the post - conservation space heating and wa-
ter heating enerqgy demand.S5* The assumptions for passive solar
space heating and active solar water heating are: a combiration of
passive retrofit features such as vertical heaters or solar qreen-
houses contribute 12.7 MBTU/year or meet 30 percent of the space
heatiny energy demand.S5 The active solar hot water system is as-
sumed to be a 40 sguare foot collector providing 10 MBTOU/year or
€5.4 percent of the hot water energy demand.Ss The assumption for
the households +that use only passive solar space heating systeas
are the same as for the passive portion of the above combination
{30%) .«

For the 23 percent of residences with medium solar suitability,
a combination of active and passive solar heating measures are uti-
lized that reduce space heating enerqgy demand by 35.0 percent (75%

54 Tbid., p. 92.
SS Ibidl' pl 89.

56 Ibido' Pe 95-
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of the average active/passive reduction, 63% + 30% - 2 = 46.5 x .75
= 35.0). Solar hot water systems for the medium solar suitability
residences are assumed to reduce hot water enerqy demand by 49 per-
cent (75% of the high access reduction, .75 x 65.4% = 49%).

Superinsulation is assumed to be the High Solar option most ap-
propriate for the 13 percent of the homes with low solar access.
The superinsulation measures described in Table 29, reduce space

heatiny energy demand by a total of 7¢.8 percent from the Business
as Usual base or 20.5 percent from the High Conservation base.

TABLE 29

Super-Insulation Heat Loss Calculation

Shell Losses

BTU/
Area R 4] Sg. Ft./
Sg. Et. Conservation Measures Value Value Hr./F.
wall 1388 added insulation 33 -03 42
Roof 91y added insulation 77 .013 12
Door 40 33 « 29 12
Window 205 insulating shutters to
all windows 1.1 .13 23
Total 95
Infiltration Loss
Air Change
Per Hour
.018 X -6 X 5498 HDD = 59
Total He loss
(35 + 59) X 24 hrs. X 5498 HDD = 20.3 MBTO

Inprovements increase heating system
efficiency t

o

)
=]
L]
W
|
-
=]
o
"

22.3 MBTU Final Space Heating
Enerqy Demand
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TABLE 30
Existing Residential Strategy One Cons./Solar Scenerio

Using the Post-100% Participation Strategy One - Comnservation Enerqgy
Demard and Assuming 100% participation in solar retrofit measures

Red. Space Heatinqg WaterHeating

from
Part. BAUD Nat.Gas Elec. MNat.Gas Elec.
3 b HBTU MBTIO MBTU MBTH

100% Part. Post-
Conservatiosn Energy Demand ..... 45,615 2,459 1€,558 €24

High Solar AccesSS/ ecaeees 21.3
Active sp. Beat‘ll‘lI'C‘I‘..’ 63
Active Water Heateeaescccesas E3

High Solar AcCesSS/eeeeeess 21.3
Passive Sp. Heatessssassssssss 30
Active Water Heat .ceecsacese. €3

High So0lar ACCESS seae<es 21.3
Passive Sp. Heatesssssssessas 30

Medium Solar ACCESS eees=. 23.0
Passive/Active Sp. Heat ceewes 37.2
Active Water ﬂeating sasesvese 49

Low Solar Access/
Superinsulation eceeeess 13.1 20.5

Total For Space Heating 100 37.5 28,509 1,537

Total For Water Heating 100 38,1 10,249 386

Note: Part. = Participation

3.2.7.2 Household Participation In Solar Retrofit Measures

A second Strateqgy One Conservation/Solar projection for existing
residences using the post-75 percent participation Conservation en-
ergy demand and assuming 75 percent participation in the solar re-
+rofit measures as shown in Table 35,
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TABLE 35
Existing Residential Strateqgy One - Comns./ Solar Scenerio
Using post-75% participation Conservation enerqy demand and
assaming 75% Participation in Solar Measures
Space Heating Water Heating

Part. Red. Nat.Gas Elec. Nat.Gas Elec.
% % MBTU  MBTUO MBTU MBTU

E 44—

Post-75% Part. Cons.
Energy Demand BasSe eeess. 60,162 2,502 20,697 779

Total For Space Heating 75 28.1 43,25¢ 1,799
Total For Water Heating 75 28.¢€ 14,881 714

3.2.8 Soft Path Strategy Ome - Coms./Solar Scenerio Summary

A summary of the Residential Conservation/Solar projection as-
suming 100 percent participation in the conservation and solar
measures shown in Table 32 for an overall reduction of 72.1 per-
cent. A summary of the Residential Comservation/Solar projection
assuming 75 percent participation for both sets of measures 1is
shown in Table 33 for an overall reduction of 56.4 percent. The 75
percent participation projection is used in the final sector tally
of energy demarnd.

The 75 percent participation Strateqy One Conservation/Solar
scenerio reduces average per household total residential enerqgy de-
mand by 54.7 percent from the 1982 base year and 5¢.£ percent frosm
the B.A.D projected enerqgy demand level as shown in Table 34.
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Residential 100% Participation Soft Path Strateqy One Summary

Business Soft Path: Strategy
As Usual: One Conservation
Exist. & Wew Existing New Const.
N.Gas Elec. N.Gas Elec N.Gas Elec.
End Ose MBTOD HBTO HBTO BBID EBTU MBTU
Heating
Space 172,50¢ 2,893 28,509 1,537 7,752
Water 54,978 1,287 12,402 385 2,168 -
Cooking 3,533 15,081 924 4,106 309 1,237
Refrigqg. 10,382 - 3,055 1,088
Cooling 7,903 - 3,302 1,602
Appl. 7,678 - 2,887 2,030
Lights 7,088 - 427 1,185
cls. Dby  66€ 3,110 330 1,48 216 1,0€4
Totals 23),€683 55,362 42,1¢5 19,1¢5 10,445 8,207

Soft
Path

Total
HBID

37,798

14,955
6,576
4,144
4,904
4,897
3,612

3.0

1o
e

79,982

Total
Reduction

from

60.0
31.9

100% Participation Soft Path Strategy Cne Cons./Solar Enerqy Demand

By Energy Type

Natural Gas
Electricity
Total

B.A. U.
BBTO
231,683
33, 362
287, 045

Red.

A ERTU
77.3 52,610
50.¢ 27,372
72.1 79,982

Soft Path Strateqy One



89
TABLE 33

Residential 75% Participation Soft Path Strateqy One Summary

Existing ¥ew Construction Total FRed.From
N.Gas Elec. N.Gas Elec. B.1i,.U.

End Use  MBTUD BBTU ¥BTU MBTU ¥BIU %
Heat ing

Space 43,25¢ 1,799 22,981 ¢8,03¢ 61.2

Water 14,881 714 7,105 22,700 59.6
Cooking 1,228 5,540 583 2,237 9,484 49,1
Refrig. 3,907 1,792 5,699 45,0
Cooling 3,652 1,955 5,607 29,1
Applian. 3,703 2,248 5,951 22,5
Lights 2,921 1,557 4,478 36.8
Clo. Dry 348 1,564 228 1,123 3,263 13.6
Total 59,709 23,700 30,897 11,008 125,218 0%

75% Participation Soft Path Strateqy One Cons./Solar Emerqgy Demand
By Energy Type

B.A.D. Red. Soft Path Strateqgy One 75% Part.
MBTU % ¥BTU

Natural Gas 231,683 60.9 90,6086

Electricity 55,362 31.5 31,708

Total 287,045 56.4 125,314
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TABLE 34

Change In Average Per Household Residential Enerqgy Demand

Soft Path Strateqy Oce 75%Part.

1982 Base B.A.O.
E.D. /H.H. Change E.D./H.H. Change Change E.Do/H.He.
from 1982 from B.A.U.
HBTO 2 ¥BTU ] .4 MBTU
Heat ing
Space 89.5 +4.5 93.5 -59.4 -€£1.2 3€.3
COOkinq 9.£ +3¢1 9.9 -af |g -u8.5 5- ‘
Refrigq. 5.3 +3.7 5.5 -43.4 -45,5 3.0
A.pplio 3-0 +2.5 u.l -20.0 -21.9 3.2
Lighting 3.7 +2.7 3.8 =-35.1 -35.1 2.4
Clo. Dry 2.1 ] 2.1 =23.8 =23.8 1.6
Total 146.9 +4.2 153.1 -54,.7 -56.6 66.5

3.3 COMMERCIAL SOPT PATH: STRATEGY ONE SCENARIO

3.3.1 Hethodology

In projecting emergy demand for the commercial sector it is nec-
essary to determine: 1) what portion of the existing buildimg stock
will exist in the year 2002, and 2) how much new commercial build-
ing space will be added between 1982 and 2002. A turnover rate for
existing commercial buildings space is estimated based on the his-
torical rate and the comstruction of new commercial building space
is estimated based on the expected increase in nev jobs. Strateqgy
One conservation and solar measures reduce enerqy demand from the
B.A.U. energy demand level. The assumed participation rates deter-
mire the percentage of businesses, or, actually the percentage of
the total end use energy demand that will be affected by *he reduc-
*ion measure. :
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3.3.2 Existing Commercial Turnover and New Commercial Growth

Based on a review of what has happened in Marysville, about 10
percent of ¢the commercial buildings have been removed or changed
use in the past 20 years.S7 This would be an annual rate of .5 per-
cen*. PFNationally, commercial building space is estimated to decay
at an annual rate of 1.5 percent.5® It is assumed that Marysville
will experience a .75 percent annual rate of turnover {decay), or,
in 20 years, 15 percesnt of the 1982 Base Commercial building stock
will be removed or changed in use. This is half the estimated na-
tional rate, which is assumped Treasonable for Marysville, since
there is less intense economic pressure on land uses to remove old
buildings. The rate is slightly higher than what might be expected
based on the historical rate. This accounts for relocation of coa-
mercial uses from the floodplain. In summary, 85 percent of the
1982 base year commercial building stock is projected to be in use
in the year 2002. The 15 percent balance is assumed to be replaced
by new commercial building space.

I+ is difficult to determine what net growth will occur in com-
mercial building space. Oone indication is the growth rate in nevw
jobs. Prom a Kansas Department of Economic Development report, Mar-
ysville gained 63 new industrial jobs (the manufacturinqg commercial
sub-cateqgory) from a combination of new firms and expansion of ex-
isting firms between 1967 and 1978. This is an increase of about
7.5 percent of current total employment (see Chapter I). Although
this gqrowth factor is not directly comparable with total commercial
building space it is used here as the growth rate in commercial
building space. Therefore, it is assumed that total commercial
building space will have a net increase of 15 percent for the year
2002 over the 1982 base year. This rate is beloy the projected pop-
ulation growth of 22 percent, but it can be assumed that the addi-
+ional population or employees will be absorbed in the existing
businesses, involved in farming or commuting to other employmernt
centers.

S7 Leah Caldwell-Ernst, Historical Development of Marysville (list
of commercial buildings and when they were built - based on
County tax records; unpublished material gathered summer of
1982) .

S8 SERI, New Prosperity, p. 142,
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3.3.3 commercial Business-As-Osuval Scenerio

The B.A.U. scenerio assumes the same commercial building space
turnover and growth changes as described above:

1. 85 percent of the energqy demand will be in buildings built
before 1982,

2. 15 percent of the enerqy demand will be in replacement
buildings,

3. there will be a 15 percent increase in total enerqy demand
over the 1982 base year total energy demand, which will be
in new buildings,

Enerqgy demand intensities (BTU's per employee) are assumed to re-
main the same. Commercial energy demand is projected by end use
and shown in Table 3&.

3.3.8 Soft Path Strategqy Ome In Existing Commercial Buildings

The 1982 base year building stock and new buildings are treated
separately. For the portion of the 1982 building stock that is pro-
jected to survive to the year 2002, it is assumed that conservation
measures are applied that result in a 18.5 percent reduction in end
use energy demand.S? For example, measures such as weatherstrip-
ping, added insulation and lower thermostat settings are assumed to
reduce total space heating energy demand by 50 percent as shown in
Table 36. Also shown in Table 36 are participation rates. For
space heating conservation measures it is also assumed that 75 per-
cent of the businesses participate or utilize the measures, such
that 75 percent of the space heating enerqy demand is affected by
the conservation reduction. The participation rates for space
heating and lighting are higher tham for the other end uses because
the largest number of businesses have these end uses.

Strategy One solar measures are introduced that reduce the post-
conservatior enerqgy demand. For example as shown in Table 3¢, the
40 percent participation rate for solar space heating assumes that
40 percent of the post-conservation enrerqgy demand will be effected
by the solar measures that reduce enerqy demand by €0 percent. The
combination of conservation and solar measures reduce existing conm-
mercial space heating erergy demand from the B.A.U. level by 52.5

S9 SERI, A New Prosperity p. 141. Estimates that existing commer-
cial buildings could potentially reduce energy demarnd by 50 per-
cent by the year 2000. SERI also reports that surveys iadicate
that 90 percent of the conservation investmerts were less than
50¢ per square foot and achieved estimated enerqy savings in the
range of 20 to 35 percent of *total enerqy use (SERI, p. 155).
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percent. Strategy One measures for other end uses are difficult to
estimate since the research for this report did not include de-
tailed assessuments. Overall Strategy One conservation/solar meas-
ures reduce enerqgy demand for existing commercial buildings by 31.8
percent. This compares with the 39 percent reduction for nonresi-
dential buildings in the CONAES report.8?

TABLE 3¢

Existing Commercial Buildings Soft Path Strategy Cne

B.A.U. Strateqy Ope Total
Conservation Solar
Red. Par. Red. Par. Red.
Epd Use MBTU b 2 KBTU % z HETU z
Heating
Space 20,0489 50 75 12,531 &0 40 9,524 952:5
Wa ter 3,u€0 10 50 3,287 75 80 1,315 €2.0
Céolinq 1;257 40 50 1,006 40 30 885 29.6
Lighting 7,607 30 75 5,895 - - 5 095 22,5
Cooking 1,700 10 50 1,615 - = 1,615 5.0
Refrigqg. 2,842 20 50 2,558 - - 2,558 10.0
Ind. Pro. 12,671 2 50 12,358 10 25 12,0485 3.0
Total 49,587 (18.5) 40,387 (15.6) 33,837 31.8

3.3.5 Soft Path Strategy Ome In New Commercial Buildings

For commercial building built after the 1982 base year conserva-
tion/ solar measures are assumed as described in table 37, Conm-
bined conservation and solar measured reduce enerqgy demand in new
commercial buildings by 48.1 percent. 8!

60 CONAES, Alterpative Enerqy Demand Futures to 2010 p. 58.

61 SERI, A Nev Prosperity, p. 141. Quoting from the report; "analy-
sis of typical office buildings indicate a *echnical potential
of some €0 - &5 percent energy savings from recent design prac-
tice using existing technology ..."
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Heating
Space

Water
Cooling
Lighting
Cooking
Refrigqg.
ind. Pro.

Total

Soft Path Strategy One New Commercial Buildings

B.aA.U.

7,076
1,221
485
2,685
600
1,003
4,872

17,502

TABLE 37

Strategqy One

Conservation/Solar
Red. Par. E.D.
% % MBTU

70 100 2,123

80 100 244
€0 100 178
30 100 1.879
20 100 480
40 100 €02
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TABLE 38

Soft Path Strategy Cne Commercial Summary

198 2 Business As Usual Soft Path Strateqy One Total

High Cons./ High Solar Red.

Base Exist New Tot. Exist New From

End Year Bldqg. Bldg. Bldg. Bldg. Total BAU
Use - MBTUD MBTU MBTU  HMBID MBTU MBTU MBTU %

Heat.
Space 23,587 20,049 7,076 20,125 9,524 2,123 11,647 57

- Water 4,071 3,460 1,221 4,€e82 1,315 244 1,559 72
Cool. 1,879 1,257 445 1,701 885 178 1,083 38
lights 8,949 7,607 2,685 10,292 5,885 1,879 8,774 33
Cook. 2,000 1,700 €00 2,300 1,€15 480 2,095 9
Refrig. 3,344 2,842 1,003 3,846 2,558 602 3,160 33

Process 14,907 12,671 4,472 17,14 12,045 2,571 15,623

ho

Total 58,337 49587 17,501 67,088 33,837 9,083 43,920 36

Soft Path Strateqgy One Energy Demand By Energy Type

Energy TIype MBTO
Electricity 27,883
Natural Gas 1€,037
Total 43,920

3.4 HONICIPAL SOFT PATH: STRATEGY Qﬁ! PROJECT IONS
3.8.1  Hethodology

Future enerqy demand in the Municipal Sector is expected to re-
main constant for the B.A.U. Scenerio with only a small increase in
energy demand due to increased population-generated demand for wa-
ter and sewer service. Future enerqy demand for municipal build-
ings, operations and vehicles is projected ard described below.
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3.4.2 Overview

Overall the Soft Path reduces Municipal Sector enerqy demand by
21 percent from the B.A.U. level. City governement will play an im-
portant role in achieving a desireable energy future for Marys-
ville, The city can provide leadership by example, in incorporating
an energy conciousness into all of its activities,from conservation
and solar measures in existing structures and particularly in new
ones, to the use of more energy efficient vehicles.

3.45.3 Buildings

The Soft Path enerqy demand reductions in buildings are limited
to High Conservation measures, which together account for a 2€ per-
cent reduction in energy demand for buildings, as shown in Table
39. Rather than make assumptions concerning retrofit potential for
the specific Municipal buildings, solar retrofit measures are not
included. Detailed evaluation of each building is needed to assess
the suitablity of solar applications. It was assumed that for the
all electric city hall building that Soft Path Strateqy Two meas-
ures could best supply electrial energy from photovoltaic installa-
tions or hydro-power on the nearby Blue River.,

3.4.8 Operations

It is assumed that there will be little opportunity to make sig-
nificant energy efficiency improvements in the water and sewer sys-
tems because of the long expected lifetime of the high capital
equipment now in place. The major exception is if new capacity is
added, particularly in the water supply systen, which currently
reaches maximuom capacity during peak periods of the summer.

The most cost effective method of reducing enerqy demands for
the existing water system is by reducing household usage and avoid-
ing high peaks in demand. Energy efficient planning of new housing
subdivisions will minimize future enerqy demand increases. Use of
alternative systems such as greywater recycling and waste compost-
ing may also reduce energy demand for both existing and rew resi-
dential service demands. These alternative practices could also
lengthen the service life of the existing system by lessening ser-
vice demand and delaying the need for adding capactity.

Enerqy demand for streetlighting receives the qreatest percent-
age and the greatest amount of energy demand reduction. Currently
low energy lamps are used in only a small portion of the stree*-
lighting fixtures. It is assumed that further replacements could
achieve a 40 percent reduction in electrical energy demand for
streetlightirg. This is often a very cost effective comservation
measure with a cost payback of 1 to 5 years.
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3.4.5 Vehicles

The energy reductions for municipal vehicles are primarily ac-
counteld for in the Tramsportation Sector vwhere use of enerqy effi-
cient vehicles and reduced number of vehicle miles traveled
achieves a 65 percent reduction from the B.A.U. level,

TABLE 39

Strategy One Conservation in Existirg Mun. Buildings

Soft Path, Year 2002
Space Heat Water Heat <Cooling Light/Other Total

Red. 2002 Red. 2002 Red. 2002 Red. 2002 Red. 2002
Building % MBTU % MBTU % MBTD % MBTU %  MBTU

City Hall ~ 173 (combined reductior 20% = 21€) 12 389
Warehouse 40 455 10 32 - - 10 49 37 53¢
Police 30 258 10 n 20 15 29 40 28 324
Qthers 20 268 10 20 20 134 23 138 21 513
Total 2¢ 1822

Note: Refer to Chapter 1 for the B.A.U. end use enerqgy demandfigures
for each building.



Buildings
City Hall
Police
Warehouse
Other

Sub. Total

Operations
Streetlight
Wa ter /Sever
Other

Sub-Total
Total

TABLE 40
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Municipal Soft Path Strategy One Summary

1982
Base

E. D-
HBIU

444
449
848
7248

2,4€5

1,740
2,800

471
5,011

7,876

2002
B.A.U Soft Path:
E.D. Red.
MBTUO %
44 20
449 28
8us 37
724 21
2,4¢5 2€
1,740 40
3,302 20
871 30
5,513 20
7,978 27

Post-Strategy One Energy Demand by Enerdgy Iype

Electricity
Natural Gas

Buildings
785
1,137

3.5 SCHODLS SOFT PATH:
3.5.1 Hethodology

The exisit

ing

schools are assumed

Operationms Iotal
3,438 4,223
578 1,615
STRATEGY ONE PROJECTIONS

to have

Conservation

E.D.
MBTU

389
324
536
213
1822

1044
2¢42

330
4016

A —

5838

sufficient capacity

for expected increases in enrollments from population incresases in

Marysville and the surrounding area.

The B.A.U.

+he same enerqgy demand as the 1982 base year.

Scenrerio assumes
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3.5.2 Buildings

The focus of conservation efforts are on the two most energy in-
efficient school buildings, Central ard Lincoln. A space heating
enerqgy efficiency target of 8.5 BTU/sg. ft./HDD, which is between
the efficiency levels for the Junior and Senior High School build-
ings, is assumed for both Central and lLincoln schools. This trans-
lates to a reduction in estimated space heating enerqy demand of
32.5 percent for the Central school and 24.8 percent for the Lin-
coln school. Por the electrical end uses, conservation measures
are assumed to reduce enerqgy demand by 25 percent, primarily
through the use of energy efficient lighting replacements.

Since all the schools are located in relatively large open are-
as, it is assumed there is sufficient retrofit potential for solar
space heating and water heating, shown in table #41. The Soft Path
reduces total enerqgy demand for the school sector by 37.1 percent
from the Business As Usual level, as shown in the following table.

TABLE 41

Soft Path Strategy One Schools Coms./Solar Summary

1982 Soft Path Strategy One
Base/ Total
B.A.U. Conservation Solar
Total
Sp. Heat Elec. Sp. Heat Wa. Heat
ged. E.D. Red. E.D. BRed. E.D. Red. E.D. Red. E.D.
School % MBTU ¥ MBTU % MBTU 5  MBTU %  MBIZ
Sr High 3,497 - 2,623 25 484 30 1,83¢ €0 114 29 2,480
Jr High 4,487 - 2,982 25 8670 30 2,059 60 326 29 3,185

-

Central 2,306 32.5 1,392 25 129 40 835 60 14 56 1,014

Lincoln 1,258 24.8 790 25 9¢ (i8¢} 474 60 1¢ 50 €2¢
Q.ﬁQE .1:12_“.. = 1:195 .2..§ _6.§ .L.‘..g _1,9_2_5 = = gg 1, QEQ
Total 13,342 9,455 1,444 - E,229 - 51¢ 37 8,395

Strategy One Energy Demand by Enerqy Type

MBTU
Natural Gas €,951
Electricity 1,444
Total 8,395
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3.6 TRANSPORTATION SOFT PATH STRATEGY ONE SCENERIO PROJECTIQNS
3.6.1 Hethodology

Unlike buildings or other energy use activities which have a
definite location, ¢the very nature of transportation is movement,
which makes its definition and assessment more difficult. Only the
local transportation energy demand is projected rather than the
larger alternative enerqgy demand estimated in Chapter 2.

What is transported, for what distance, by vhat mode are the ba-
sic components of the transportation system. Decisions made else-
where by vehicle manufactures will probably have the greatest im-
pact on the the tramsportation enerqy demand of Marysville.
Although, as shown belov there are many ways that the people of
Marysville can influence transportation energy demands.

The following projections account for increased household and
commercial related travel due to population increases. The B.A.l.
projection assumes continuation of current trends ir travel behav-
ior and vehicle fuel efficiencies. From the projected B.A.U. trans-
portation energy demand, two sets of Soft Path Strategy One scener-
ios, Low Conservation and High Conservation, reduce energy demand.

3.6.2 Conservation Comsiderations

Transportation energy demand can be reduced in four basic ways:
1) more energy efficiemt vehicles, 2) fewer trips, 3) intermodal
shifts, and 4) increased load factors. These factors and the as-
sumptions used for both the B.a.0. and soft Path projection, are
described below. The projections are detailed in table 42.

3.6.2.1 Bore Energy Efficient Vehicles

New cars can be made now at reasonable prices that get 60 and as
high as 100 miles per gallon%2 Present federal law madates a fuel
economy of at least 27.5 for new car models in 1985. How fast and
how far these improvements penetrate the auto stock is in large
part a function of fuel prices and the relative cost of the more
efficient vehicles. Even at current fuel prices the added cost for,
say a €0 MPG 4 passenger car, would pay back in one to four year,
depending on the amount of travel.

For the following proijections the B.A.U. Scererio assumes that
the 1985 federally mandated new car MPG will be met and that by
2002 the entire passenger auto stock will average 27.5 MPG, an 82
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percent improvement over the 1982 base year MPG of 15.1, {This as-
sumes *hat annually about 3 percent of the existing auto stock is
replaced with at least 27.5 MPG autos.)

The Low and High Conservation Scenerios assume passenger auto
fleet MPG's of 34.4 and 50, respectively.

3.6.2.2 Pewer Trips

Reducing the number of trips can have an immediate impact in en-
ergy savings. Walking and the use of bicycles could suhstitute for
much of the local auto travel.

Statewide total vehicle amiles traveled (VNT) per capita has in-
creased about 28 percent betveen 1970 and 1980, or about 2.4 per-
cent per year. the Business as Usual Scenerio, per capita VET for
the total vehicle mix is assumed to increase 2 percent a yvear from
the 1982 base year level,®3

For the lLov Conservation scenerio, per capita VMT is assumed to
remain at the 1982 base year level and the High Conservation Scen-
erio assumes a 10 percent reduction in vyear 2002 per capita VMT
from the 1982 base year. :

3.6.2.3 Intermodal Shifts

A shift away from less energy efficient modes of transportation
to more efficient modes may have the most impact in Marysville on
freight transportation. A comparison of different freiqht transport
rodes indicates the relative fuel efficiencies:&*

Yode BTU per top mile of Erieght
Pipelines 450
Railroads 700
Waterwvays 700
Trucks 2,800
Air 82,000

Neither the B.A.U. nor the Low Conservation Scenerios assume any
mode shift for freight transport (trucks}. The High Conservation
Scenerio assumes that since MHarysville is a regional rail cross

Congress Volume 3, Energy Projections

2
Assumes per capita VMT will increase at
1.& percent.

63 DOE, 1981 Annual Report T
Feburary 1982, p. &
an average annual rate of

64 John H. Gibbons and William U. Chandler, Conservation Revolu-
:ion ] p‘ 20 u.
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point that 10 percent of +the medium truck and 25 percent of the
heavy truck energy demand is replaced by rail +transport {(the rail
enerqgy is not accounted for here). Also the High Conservation Scen-
erio assumes a 5 percent decrease in au*o VMT and 5 percent in-
crease in motorcycle VMT. The higher HMPG used for the motorcylce
category assumes greater use of motorbikes for local travel.

3.6.2.4 Increased Load Pactors

Passenger occupancy for many trips, particulary work trips, carn
be increased from one person to two or more, reducing vehicle miles
traveled. A comparison of the efficiencies of various passenger
transportation modes below indicates that car pools and van pools
can greatly contribute to community transportation enerqy efficien-
cyﬁs

Hode BIU per passenger Bile
Single occupant auto 14,200
Average auto 10,200
New heavy rail tramsit 6,200
Carpool 5,500
Vanpool 2,800

The B.A.U, Scenerio assumes ah increasing trend in per capita
VMT (based on current statewide trends). The Soft Path Scemnerio
includes the impact of reduced per capita VMT which car be account-
ed for by both fewer trips and increased load factors.

65 John H., Gibbons and William U, Chandler,
tion, p. 202.
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Transportation Energy Demand Projections, Year 2002

Business as DOsual Scenerio

- ————

Auto

Light Truck
Medium Truck
Heavy Truck

Motorcycle
Total

Namber of
VYehicles

4,459
2,011

158

187

366
7,181 1

Low Conservation Scemerio

Auto

Light Truck
Hedium Truck
Heavy Truck
Motorcycle
Total

Vehicle M
Traveled

6,029,716
2,609,460
205,029
242,307
232,988
9,319,500

High Conservatiom Scemerio

Vehicle Type
Auto

Light Truck
Medium Truck
Heavy Truck

Motorcycle
Total

VYehicle Miles

Iraveled

5,032,530
2,348,514
167,751
167,751
671,004
8,387,550

Vehicle Miles

1

8,851,420
3,830,599
300,975
355,698
342,018
3,680,711

iles

34.4
35,4
10.8
10.8
51

MPG

50
34.4
10.8
10.8

15

(SIS ]
—A@iacsd

N
v

Puel Use
Galloms

wn

321,870
191,530
31,681
37,842
6,765

589,288

Fuel Oes
Gallons
175,282
75, 856
18,984
22,u43¢
4,568
297,126 1

Fuel Use
Gallons

100,650
68, 271
15,533
15,533
8,347
208,934 1

Percent

Percent
Foel Use

59.%
25.5
G.u

itnun

0

Ol=s =~

%

Percent
Fuel lse

Note: The number of wvehicles for the Low and High Conservation
scenerios is the same as for the B.A.U. scenerio.

Soft Path Strategqy Ome Energy

Conservation Scenerio

Energy Type
Gasoline

Diesel
Total

HBTU
23,21¢

3,227
26,443



Chapter IV

SOFT PATH STRATEGY TWO - RENEWABLE ENERGY SUPPLY

8.1 OVERVIEW

Soft Path Strategy Two approaches the enerqgy supply side of the
community enerqgy system profile in developing the enerqgy future
scenerio projections for Marysville in the year 2002. Strateqy Two
assumes that the High Conservation/ Higk Solar measures have been
implemented, thereby reducing energy demand to tke lowest reason-
able level. Therefore Strategy Two enerqy supply 1is matched with
the post-Strategy One enerqdy demand.

The amount of solar energy (insolation) falling annually within
the Marysville city limits amounts to 21,216,720 MBTO, 57 times the
enerqgy demand for the 1982 base year, or 100 times more enerqgy than
the Post- Conservation/ Solar enerqy demand.®% However, not all of
this solar energy is available as a solar resource through solar
technologies. Solar thermal technologies are, about at most 50 per-
cent efficient and photovoltaics about 12 percent efficient.

The following is a brief survey of the potential renewable ener-
gy supply. It is by no means a complete analysis, particularly in
terms of the wide variety of available technologies. Energy socurces
included are; wind, hydro-power, photovoltaics and municipal
wastes. In considering the actual implementation of these options
the cost involved is inseperable from the technical feasiblity.
Therefore the next section describes the financial evaluation pro-
cedures that are included with the descriptions of the renewable
energy resouce technology.

66 Solar energy (imsolation) calculation:
City area = 42,000,000 square feet

Mean annual insolation per square foot = 13€¢,875 {lLangleys
per day)

BTU's per Langley = 3.€9

Annual BTU's per square foot= 136,875 x 3.69 = 505,069

Annual BTU's for Marysville = 505,0€9 X 42,000,000
21,216,720 MBTU ;Calculation Method from County Energy Plan Gui-
debook.

- 104 -
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3.1.1 Cost Evaluatiop Of Options

In order to give some perspective on the direct economic costs
associated with the various options several financial evaluations
are calculated.®? The different variables for the calculations are
defined below and the specific assumptions for the calculation of
t+he firancial evaluation of Soft Path Strategy One are shown in Ta-
ble 44 and for Strateqy Two in Table 45.

1. Annual Power Output in MBTU, APO/MBTU - the estimated annual
energy output for the particular option.

2. A al Eper Savings, AES - the amount of enerqgy saved.

3. 1Installed Cost Per Annual Power Output in MBTU's, IC/APC -
in order to make an estimate of the cost involved of provid-

ing enerqy from each option a capital cost is estimated
based on the cost per KBTU power output. Except where noted
this cost will include the annual operating costs. Most of
the fiqures used 1in calculating this cost are based on in-
formation in Brittle Povwer.

4, PFirst Cost, FC - the estimated f£first cost involved for the
particular option based on the above IC/APO.

5. Energy Type, ET - the type of energy displaced or supplied.

€. Projected Average Enerqgy Price Per MBTU, PEP/MBTU - is the
averageof the current and projected year 2002 price as shown
in Table 44,

7. Annual Operating Cost, ACO - is assumed to be minimal in
most cases usually ! percent of the first cost.

8, Net Annual Enerqgy Cost Savings, NAECS - the result of multi-
pling the annual power output (APO/MBTD) by the projected

energy price (PEP/MBTU) less the annual operating cost
{ACQ) .
9. Estimated lifetime, EL - the estimated lifetime of the

equipment involved in the particular option.

10. Depreciation Charge, DC - a straight line depreciation
charge which takes into account the depletion of the invest-
ment over its economic life by providing for renewal. Calcu-
lated by dividing the first cost (FC) by the estimated Life-
time (E1).

€7 0,S. Department of Commerce, Natiomal Bureau of Standards in co-
operation with the Federal Enerqgy Administration, Energy Guide
For Industry and Commerce, FRational Bureau of Standards Handbook
115 (Washingtion, D.C.: G.P.0O., 1974, pp. 5-1 to 5-5.
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11. Present Value, PV - used in the second level nmeasures of
performance which take into account the time value of money.
The stream of benefits, or net savings, when constant in
each time period, can be expressed in terms of present value
by using a discount rate (DR) and summing the benefits over
the expected lifetime of the project. The result is the
present value of future savings.

3.1. 1.1 Pirst Level Beasures of Performance

First level measures of performance are considered most useful
in screening options for further evaluations. Included are:

1. Simple Payback Period, SPP - is defined as the first cost
divided by the net annual enerqgy cost savings, or FC -
NAECS, expressed in years.

2. Return on Investment, ROI - takes into account the depletion
of the investment using the straight 1line depreciation
charge, expressed as a percent.

8.1.1.2 Second Level Neasures of Performance

Second level measures of performance are those which incorporate
an allovance for the time value of money, generally in the form or
a discourt factor. Because of alternative investment opportunities,
a dollar held today is worth more than a dollar held some time in
the future. Two discount rates are used. The 5 percent rate is ap-
propriate for those options where "out of the pocket®™ financing can
be used or with low or no interest charges. The 15 percent rate is
appropriate where substantial interest charges are involved. The
folowing two second level measures of performance are used.

1. Benefit/Cost Analysis - requires the direct comparison of
the present value benefits (savings) generated by a given
investment with its costs. Generally this is formulated in
terms of a benefit/cost ratio., A ratio greater than one ia-
plies that the expected net benefits (properly discounted
and summed over the lifetime of the investment) will exceed
the initial costs and therefore such an investment is prof-
itable.

2. Time to recoup capital investment - or the "breakeven" peri-
od, is similar in concept to the payback period, except that
the breakeven period takes discount rates into considera-
tion.
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4.1.1.3 Score and Priority Ramking

A rough scoring method is used ir order to give some relative
priority ranking for each option. Strateqy One measures are first
scored and ranked independently of the Strategy Two, and then a
overall ranking appears in the next chapter. The score number is
determined by ranking the options for each financial evaluation
measure, with one being the most favorable. Ther the ranking for
all four evaluations are added which is called the 'score' indicat-
ing thes options overall position in the successive rankings. Again
then, these scores are ranked with a final ranking score of one (1)
indicating, in term of these evaluations, the most favorable op-
tion.

It is important to keep in mind that these are relatively simple
traditional evaluation methods and do not incorporate positive or
negative externalities which could greatly influence the out-
comes.%® For example, a more secure, resilient and democratic ener-
gy future is a premise of the Soft Path energy future whereas these
outcomes are not attributed to the Hard Path. These positive ben-
efits of the factors for the Soft Path and the negqative aspects of
the Hard Path are not included in these calculations. It is possi-
ble to assign monetary value to some of these factors and include
in the calculations, but it is a much more involved process and is
not attempted here. The point is that although these evaluations
give an indication of the profiability of the investment in a par-
ticular option, they should not be viewed as the absolute determi-
nation of the desireability of the investment. A value weiqghted
criteria could be developed by the people of Marysville that would
help them to decide which measures are the most valuable,

The future price of non-renewable enerqy is difficult to pre-
dict, although there is a general consensus that the trend will
certainly be upward, above general inflation. Current leading U.S.
Department of Energy price projections by energy type per MBTU in
1980 dollars are shown in Table 43. The firancial evaluvations for
each of the Strategy Two options are based on the average of the
1982 and year 2002 energy prices so that the cost savings represent
the average savings over the life of the most of the investments.

I+ must be emphasized that these <calculations represent only
rough estimates. Each of the variables used ir the calculations are
subject to many uncertainties such as:

1. The initial capital costs,

2. The cost of financing,

68 Amory B. Lovins and L. Hunter lLovins, Brittle Power (Andover,
Mass.: Brick House, 1982), pp. 284-288,
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3. The amount of energy supplied,
4. The price of competing energy supplies,

5. Investment tax credits up to a total of 70 percent of thé
cost of the renewable energy system (see Appendix E).

TABLE 43

Enerqgy Price Projections

D-O'E- D.Q-E. D.O- E- HarYS- Ha.IYS‘ 2002 A‘U’e- wtc

1995 ville ville Price 1982/2002
1379 Midrange Annual 1982 2002 Per Projected
Prices Project. Percent Prices Prices Unit Price/MBTU
sSector $/MBTU S/MBTU Incr. $/MBTU0 $/MBTU 3 $/MBTO
Residential
Elec. 13.27 18.42 2.4% 18.7¢ 30.95 .107/Kwh 24. 8¢
Nat. Gas 3.03 8.73 7.8% 2.88 12.00 12.19/Mcf 7.u4
(Commercial)
Elec. - - {3%) 13.84 24.91 ,85/Kwh 19, 38
Nat. Gas - - {B.5%) 2.50 12.85 13.00/Mcf 7.65
Industrial

Nat. Gas 1.94 765 9.5% - -

Transport
Gasoline 7.3¢ 17.5¢ €.1% 9.59 31.34 3.92/gal 20.47

Note:

The D.J2.E. projection did not have a commercial sector. The
Marysville commercial natural gas price projection is based on the
annual percentage increase slightly higher that that for the
residential sector but substantially lower than that for the D.0.E.
Industrial natural gas price projection, The commercial electricity
anrual rate of increase is slightly greater than thkat for residential,
since its 1982 base price is much lower. The 2002 commercial
electricity price is still lower than for the residential sector,

Source: U.S. Department of Enerqgy, Enerqgy Information Administration,

Feburary 1982, Executive Summary p. XX.
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4.2  SOFT PATH STRATEGY ONE - CONSERVATION/SOLAR COST ESTIMATE

To complete the Soft Path Strateqy One - Conservation Scenerio
Projection, a rough estimate is made of the costs ipvolved in
achieving the energy demand reductions for all the sectors except
transportatior. For transportation it is assumed that there will bhe
no major costs involved since transportation enerqy demand reduc-
tions are are primarily a matter of choice - 1less vehicle travel,
purchase of more efficient vehicles, etc, - rather +than dollar
costs. The same is true for much of the energy conservation in the
other sectors also - an energy consious attitude in choosing more
enerqgy efficient appliances, equipment, often at little or no extra
cost.

An average cost of $45 per MBTU of electricity and $25 per MBTU
of natural gas savedé? is used to estimate the cost of efficiency
improvements and retrofit measures for all sectors except transpor-
tation. A total of 192,082 MBTU is saved from the B.A.U. enerqy de-
mand level. Of this it is assumed that 50,000 MBTU or 20.8 percent
of the savings can be achieved at no extra cost (+turping down ther-
mostats, choice of equipment and appliances or enerqy conserving
design of buildings). Of the remaining energy savings of 142,082
MBTUD approximately B85 percent 1is natural gas and 15 percent is
electricity. Therefore the estimated cost of conserved enerqgy is
estimated to be $£3,019,243 for natural gas and $959,054 for elec-
tricity, for a total of $3,978,297. 0©On a per household basis this
total community energy savings would cost $2,122. Making this cal-
culation for just the residential sector energy savings, the cost
per household would be approximately $1,787.

The actual costs involved would probably include interest charg-
es which could add substantially to the costs. Several ways of re-
ducing this cost would be:

f. Contribution of lower cost or volunteer labor;

2. Grants and low interests loans;

3. Contributions of lower cost or free materials;

4. Tax credits and tax deductions.

69 Amory B. Lovins and L. Hunter Lovins, Brittle Power p. 382 and

389. - 4
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4.2.1 Finapcial Evaluationms
Assunming Current Enerqgy Prices
1. Simple payback period = elec. 2.4 years; matural gas 8.7
2. Return on investment = elec. 36.7%; natural gas 6, 5%

3. Benefit/Cost @ 15% d.r. = elec. 2.€: natural gas .7
@ 5% duor. = elec. 5.2; natural gas 1.4

4, Time to recoup investment @ 15% d.r. = elec. 3.5
yrs. ;natural gas >»25yrs.
? 5% d.r. = elec. 2.7 yrs.; natu-
ral gas 11 yrs.

Assugming Average of Current apnd Projected Energy Prices

1. Simple payback period = elec. 1.8 yrs.; natural gas 3.4 yrs.

2. Return on investment = elec. 50.2%; natural gas 25.8%

3. Benefit/Cost 3 15% d.r. = elec. 3.5; natural gas 1.9
@ 5% dore. = elec. 6.9: natural gas 3.7

4., Time to recoup investment @ 15% d.r. = elec. 2.2 yrs.; natu-
ral gas 5 yrs.
d 5% d.Te = elec. 2 yrs.:; natural
gas 4 yrs.

Score and Rank These Strategy One evaluations are considered here
apart from the Strategy Two evaluations, so that the effect of us-
ing current and projected emergy prices can be seen. At carrent
prices, electrical measures rank higher than natural gas measures
with a wide gap. At projected energy prices electrical measures
still rank higher than natural gas neasures but the gap is so close
as to be negligble,
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TABLE u&

Strategy One Financial Evaluation Assumptions

Electricity Natural Gas
Projected Projected
1982 Price Average Price 1982 Price Averade Price

APO/MBTU 21,312 - (sanme) 120,770 - (same)
IC/APO 45 - 25 -
FC/$ 959,054 - 3,019,243 -
PFP/3 18.7¢ 24, 8¢ 2.88 7.44
AOC/S 0 0 0 0
NAECS/$ 399,813 529,81¢ 347,818 B98,529
EL/YRS> 20 - 20 -
DC/$ 47,953 - 150,962 -
PY

215% d.r. 2,502,830 3,316,120 2,176,993 10,068,578

? 5% d.r. 4,982,470 6,602,571 3,019,243 20,047,071

Note: See Cost Evaluation of Options section for key to symbols.
d.r. = discount rate.

8.3  HYDRO-POWER

Low head hydro is currently receiving attention nationally as a
"new" source of electricity. Much of this activity centers on con-
verting existing dams and refurbishing small hydro facilities. Lo-
vins reports that:70

some ten to twenty thousand megawatts of small hydro ca-
pacity was under reconstruction in 1981 (mainly refur-
bishing old, abandoned dams). A further twenty thousand
megawatts at two thousand sites awaited permits in mid
1980 - twice the gross nuclear capacity ordered since
1975. It appears that the total small hydro capacity or-
dered during 1979 - 1981 in the U.S5. amounted to more me-
gawatts than the total coal and nuclear capacity during
the same period - but small hydro plants can be ordered
and producing powvwer nearly a decade earlier than their
steam plant competitors.

The Kansas Energy Office report, EKansas Hydro-Power - An Assess-
ment of Low-Head Hydroelectric Opportunities 1lists 34 potential
sites, totaling 394.2 million KWH annual enerqgy production or about

1.5 percent of state's 1979 electrical generation.

70 Amory B. Lovins and L. Hunter Lovins, Brittle Power p. 3€4,.
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The Marysville site ranked 25th in +the power output and 10th in
a relative economic feasibility ranmking. The following description
of the Marsyville site is taken from the report:7t

Marysville Dam is also a former hydro-electric pover
plant of the Kansas Power and Light Company. The Marys-
ville site was given to the City of Marysville intact.
Powerhouse, qgenerators and turbine sit as they were left
over twenty years ago. The site 1is leased to the Kansas
Fish and Game Commission for five years but little obijec-
tion is expected for electric generation.

The estimated annual energy output for the Marysville site is 1.¢
million KWH or 5459 MBTU which is about 8 percent of the 1982 base
year total community electrical demand or 110 percent of the cur-
rent total municipal electrical demand. In terms of post-Strategy
One the hydro electrical supply could account for B8 percent of the
total community electrical demand and 112 percent of the Municipal
electrical demand. In addition to providing +the city municipal
electrical needs, saving as much as $100,000 per year, the surplus
could be sold for nearly $15,000 at projected electrical prices.

The installed cost for small hydo-power equipment is reported by
Lovins to be between $59 and 234 per MBTO of output. Based on the
above 3escription of the Marysville site it is assumed that capital

equipment cost would be minimal. Therefore a cost of $50 per MBTU
is used in the R.0.I. below.?2 Actual cost could be lower.

§.3.0.1 Pimancial Evaluations Assuming Projected Average Energy
Prices

1. Simple Pavback Period = 2.31 years
2. Return on Investment = 39.2%

3. Benefit/Cost @ 15% discount rate (d.r.) = 2.80
® 5% d.r. = 6.09

4. Time to recoup investment @ 15% d.r. = 3 years
® 5% der. = 2.5 years

5. Score = &, Priority Ranking = 1 (of E€)

l\'f‘

71 RKansas Energy Office, Kansas Hydro-Power - An Assessment of Lou-
Heat Hydroelectric Opportunities

(0. S. DOE: Kansas City, MO, 1981) pp. 7, 11 and 15.

72 Apmory B. Lovins and L. Hunter Lovins, Brittle Pover p. 22¢.
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5.3.1 ¥ind
The following introduction to wind power is +taker from Lovins?
Brittle Power:

Windpovwer has the disadvantage (compared to flat-plate
photovoltaics) of moving parts, but the corsiderable ad-
vantage of being able, in decent sites, to «collect a
great deal of energy from a relatively small machire. A
machine which extracts only thirty percent of the power
in the wind - reasonable performance for a qood desiqn
without fancy equipment {( tipvanes, shroud, variable
pitch, etc.) - can extract neary twice as much power fronm
a square yard of area swept through a eighteen-mile-per-
hour wind as a square yard of ten-percent efficient solar
cells can extract in bright sunlight. Furthermore, the
average U.S. sunlight (direct plus diffuse) averaged over
the day and year is only a sixth as strong as bright noon
sunlight, wvhereas strong winds can blow at any time and
tend to be especially common in cloudy winter weather,
Accordingly, a simple wind machine 1in a good site can
capture mechanical work very cheaply.

In assessing the potential of wind power in Marysville for elec-
trical generation, the selection of a wind site for machines and an
analysis of how much wind enerqy can be extracted are the first
factors to consider.

The terrain surrounding Marysville is of gentle sloping hills.
The wind blows from predominantly two directions: the northwest and
south. PFor this reason, northwest and south facing slopes are the
prime sites for locating wind machines. The hill on the north side
of town is a great location for two reasons:

1. Closeness to the city will save on transmission line costs.

2. Wind machines create and can be combined with a shelterbelt
to protect the city from north winter winds.

The second factor in assessing the wind power potential is the
amount of wind available. Studies of the area reported in Kansas
Wind Resource Assessment indicate that this site has average wind
speeds between 14 and 18 miles per kour.7?? In areas were the mean
vind speed is 10 mph or higqher, wind machines are considered a po-

+ential viable source of enerqgy.

The following assumptions are made for wind enerqgy:7*

73 Dr. Gary Johmnson, 'Kansas Wind Resource Assessment, July 1980 -
June 1982', Research Kansas State OUOniversity, Report 151, August
1982.
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1. 12 mph averaqge annual wind speed [(a conservative estimate).

2. 40 machines placed at the prime site discussed above.

3. Estimated actual energy output per machine:
monthly - 2,828 kwh
annunal - 29,136 kwh (= 99.4 MBTD)

4, Installed cost per MBTU output = $140 {or $13,920 per ma-

chine)

g.3. 1.1 Financial Evaluations Assuming Projected Average Energy

8.4

man

Prices

1. Simple Payback Period = 6.33 years

2. Return on Investment = 10.80%

3. Benefit/Cost @ 15% d.Tt. = .9

@ 5% der. = 2.09

4, Time to recoup investment @ 15% d.r. 22 years
® 59 d.r. 8 years

5. Score = 16, Priority Ranking = 4 (of 6)

PHOTOVOLTAICS

Photovoltaics (PV) utilize silicone chips of specific design and
ufacture to produce electricity directly from sunlight.

Photovoltaics are extremely durable, reliable and sim-
ple to use: when placed in the sun, they produce direct
current, needing no maintenance unless they have a track-
ing concentrator. There is no chemical reaction inside
them; nothing decays, discharges, or is consumed or given
off.

T4

The estimates of wind energy output are from work by Lisa Foster
using the Kansas Energy Office publication Kapsas Rind Energy
Handbook, John Selfridqe, ed. 1Installed cost per MBIU output
from Brittle Power page 388, ©Note that improvemerts in wind ma-
chine production process are expected to significartly reduce

wind machine costs.



115

As with transistors in the 1950's and 1960°'s and in-
tergrated circuits of the 1970's, the cost. of solar cells
has been falling dramatically.

It is highly likely that (improvements irn production
processes) will achieve, on or ahead of schedule, the De-
partment of Energy's 1986 array-price goal of seventy
cents {1980 dollars) per peak watt, corresponding to a
whole-syster price of a dilar sixty to two dollars anrd
sixty cents per peak watt at electricity prices compara-
ble to or lower than those from a newly ordered central
pover station,7S

Price targets for 198¢ have been set by the U.S./D.0.E. which will
make electricity from photovoltaics around 3 to 6 cen*s per kwk,
comparable with todays prices.

Two basic applications for the use of photovoltaics have been
assumed for Marysville. Pirst, an ideal location for photovoltaics
is on the roof tops of the downtown commercial buildings, for sev-
eral reasons:

1. Access to sunlight is unobstructed,

2. The peak electrical demand for the downtown commercial busi-
nesses is during the day which is the time of the peak pho-
tovoltaic output, thereby avoiding the =need for storage or
selling excess output to the wutility for less than purchase
price. Supply is close to demand, thereby minimizing distri-
bution losses and costs.

3. The total cost and overall effectiveness of the photovoltaic
installation could be reduced through a coordinated desiqn,
purchase, installation and operation arrangement as compared
to separate individual efforts.

5.8, 1 Commercial Photovoltaic Electrical Qutput and Cost Calc.

Available flat rooftop in downtown Marysville was measured (fronm
aerial photographs) to be 250,000 sgquare feet. To estimate avaiable
PV array area this total was first reduced by 25 percent for shad-
ing by parapet wall and adjacent buildings. Then based on the geom-
etry of tilt angles in the winter mode (this is a conservatisnm
since the summer mode would increase output) r a Tratio of array
area per unit roof area of 36 percent was determined: array area =
250,000 sq. ft. x .75 x .36 = 67,500 sq. ft. or €273 sguare meters.
Assuming a Pv efficiency of 12 percent and an averaqge insolation of
5.5 Kwh/sq. meterysday it is possible to calculate the average PV

75 Lovins, Brittle Pouwer p. 367
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output: 6273 sgq. meters x5.5 Kwh/m2/day x .12 = 4140.18 Kwh/dav.
Converting to MBTU's per year: 4140.18 x 3812 BTU/Kwk x 365 = 515¢&
MBTU/Vr.

PV costs are based on a rating of peak power output or Kup. The
Kwp for our array is: 6273 square meteres x .12 x 1 Kw/m2 = 752,7¢
Kvp. Assupring the D.0.E.'s 1986 PV installed system price of
$1.¢0/wp or $1,600 per Kwp, the cost for the downtown Marysville PV
installation is: $1,600/Kwp x 752.7€¢€ Kup = $1,204,481€. The PV
cost per electrical MBTU output is determined: $1,204,416 - 5156 =
$233.6/MBTUO.

3.8.2 Residential PV Electrical Output

The SERI study assumes a 1,176 square foot residence with a 380
square foot 4.5 Kv PV array. The PV electrical output for the annu-
al insolation closest to that used for Marysville is 1,530 Kwh per
year or (4.5 Kw x 1,530 Kwvh = 6,885 Kwh) 23.5 MBTU/yr?% which is
more than the average electrical demand of 15.7 MBTU for the exist-
ing residences projected to survive. An adjustment is made so that
the PV output is 15,5 MBTU/yr for three reasorns, 1) to keep the
first cost low , 2} because of the low utility buyback rates it is
best to most closely match the output to demand, and 3) to reduce
the roof square footage requirements.

Therefore since the output has been reduced by 34 percent the PV
square footage is also reduced 34 percent to 250 square feet. Com-
biring the roof square footage requriments for both solar thermal
applications, 216 sgq. ft. and PV, 250 sq. ft. +the total is U4€€ sq.
ft. This can be compared to a rough comservative estimate of the
available south facing roof area of €50 sgqo £ft. for a 35' x 35
residence with a 4/12 pitch gable roof.

Secondly, the following assumptions are made for the residential
photovoltaic applications in Marysville:

1. Photovoltaics are assumed for the 63% of the existing resi-
dences where there is high roof solar access of at least 225
square feet. Photovoltaics supply 15.5 HBTU or 99 percent of
the average total electrical demand for the existing resi-
dences that are projected to survive. 714 existing resi-
dences x 15.5 MBTO = 11,067 HBTU.

2. Photovoltaic installations are assumed for all new residen-
tial construction with an averge electrical output of 15.5
MBTO per residence: 659 nevw residences x 15.5 MBTU =
10,:215:
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3. Downtown commercial rooftop photovoltaic installations sup-
ply 23 percent (5155 MBTU) and other more dispersed commer-
cial installations provide 20 percent (48477 MBTU}) for a to-
tal of 43 percent (9632 MBTO) of the total electrical
requirements for the existing buildings that survive to the
year 2002, For new commercial buildings, photovoltaic in-
stallations are assumed to provide 50 percent of total elec-
trical demand, 4,125 MBTU.

Commercial P.V. output: MBTU
existing - downtown 5, 15¢
other 4,477
new Buildings = 2,875
Commercaial total 12,107
Residential P.V. output:
existing - 11,067
new construction = 10,215
Residential Total - 21,282

Total annual photovoltaic output in Marysville for the year 2002
is estimated to be 33,389 MBTU. The estimated total cost of the PV
installation is 33,389 MBTU x $233.t£/MBTU = $£7,799,¢€70.

4.4%.3 Pinancial Evaluatioms Assuming Projected Average Energy
Prices

4.4.3.1 Residential
1. Simple payback period = 9.4 years
2. Return on investment = E.E4%

3. Benefit/Cost @ 15% d.r. = .69
? 5% der. = 1.50

4., Time to recoup investment @ 15% d.r. = >25 vears
@ 5% d.r. = 13 years

5. Score = 20, Priority Ranking = 5 (of ¢&)

4.4.3.2 Commercial
1. Simple payback period = 12.05 years
2. Return om investment = 4.3%

3. Benefit/Cost @ 15% d.r. = .55
2 5% der. = 1.17
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4, Time to recoup investment @ 15% d.r. = >25 years
?@ 5% dera = 19 years

5. Score = 23, Priority Ranking = ¢ {of 6)

4.5 MOUNICIPAL WASTES

T™wo types of municipal wastes are included here, solid vaste
(trash) and sevage. One important way of utilizing the solid waste
stream that is not included in this evaluation is the recycling of
those items which can be resued cr reprocessed, especially oil,
aluminium, paper and ferrous metals. Recycling would save energy at
the factory and produce income in its sale.

The solid waste is estimated to contair approximately 9 MBTO's
per ton, of which approximately €0% can be converted to useable en-
ergy.?? At least two methods can be used to extract the enerqgy 1)}
land filling and subseguently tapping the methane gas produced by
the bio-deradation of the waste, 2) the material can be burned to
produce steam or can be processed to produce a refuse derived fuel
for burning. The city is estimated to generate approximately 2800
tons of solid waste per year.?® The potential enerqy output for
solid waste is estimated to be: 9 MBTU/ton x .6 = 15,120 MBTU/year.

Sewage waste is produced at a rate of about 235,000 gallons per
day or 85.8 million galloms per vyear.7?® According the the CORAES
study®9 anaerobic digestion of sludge can produce up to €00 Btu's
per cubic foot of sludge. There are approximately 4.5 galloms to a
cubic foot or 133 BTU's per qallon of sludge, or (85.8 million gal-
lons x 133 Btu/gal.=) 11,411 MBTU,

It is assumed that either liquid or gas produced from the biom-
ass conversion is substituted for 1ligquid trasportation fuel (gaso-
line or diesel).

77 Deborah Kupa, A Copmunity Energy Plan For the Town of Richmond,
{(Prepared by thge Graduate Cirriculum in Community Planning and
Area Development, University of Rhode Island, n.d.), p. 42.

78 James Benson and Alan Okagaki, County Epergy 2lan Guidebook, p.
7- ‘30

79 Prom interview with Marysville sewage plant operator,fall 1982.
80 Lincoln Planning Department and Lincoln Enerqy Commission, (Con-

prehensive Community Erergy Manpagemesnt Program - Part II, (Lin-
coln, Nebraska: n.p., April 19817, p. 32.
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The first cost of $60 per MBTU output is the average for the re-
ported costs of various 'thermochemical bioconversion' processes, 8!

§,5.0.3 Pinancial Evaluations Assuming Projected Average Enerqgy
Prices

1. Simple payback period = 3,0 yvears
2. Return on investment = 30,.0%

3. Benefit/Cost @ 15% d.r. = 2.1
@ 5% d.v. = 8.2

4, Time to recoup investment 2 15% d.r. = 4 vyears
@ 5% d.r. = 3 years

5. Score = 7, Priority Ranking = 2 {of 6)

4.6 ¥00D

Nationally the use of wood has increased dramatically. Lovins
reports that in New England that the use of wood increased by about
24 percent between 1978 and 1980. Also "wood made up nearly three
quarters of the total 1980 renewable emergy supply and provided a
quarter of northern New England's space heating®, 82

It is difficult to describe the potential contribution of wood
energy without an assessment of the carrying capacity of the avail-
able land and what a reasonable output would be. It 1is possible
though that a properly managed woodlot could provide a portion of
the compmunity's energy needs. Wood can be converted to liquid fuels
but will be considered here as replacement for natural gas space
heating. Here it is assumed that wood could repace 20 percent of
the year 2002 natural gas space heating enerqy demand, 9334 MBTU.
The average post-Strateqy Ome residential natural gas enerqy demand
is is 48 MBTU, assuming wood energy replaces about 50 percent of
the natural gas, therefore 24 MBTU per household, and dividing the
9334 MBTO by 24 MBTU equals 389 households would be involved. A
rough estimate of $500 is used as theaverage per household first
costin order to utilized wood. Lovins reports that wood costs about
$80 per MBTU delivered with a 50% efficient stove.®3 Although this
cost could be reduced considerably by cooperatives,

81 Apory B. Lovins and L., Hunter Lovins, Brittle Power, p. 38¢.

82 Tbid., p. 227.

83 1bid., p. 383.
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Wood

9,334

Nat. gas

12.5
195,500
13.32
76,672
34,723
25
4,680

310
618

4,6.0.4 Fipancial Evaluations Assuming Projected Average Energy
Prices
1. Simple payback pericd = 5.6 years
2. Return on investment = 13,8%
3. Benefit/Cost @ 15% d.r. = 1.1
d 5% dor. = 2.2
4, Time to recoup investment @ 15% d.r. = 14 years
# 5% d.r. = 7 years
5« Score = 11, Priority BRamking = 3
TABLE 45
Assumptions for Strategy Two Financial Evaluations
PY
Hydro Hind Resid. Comm. Muni.RBaste
APO/MBTU 5,459 3,976 21,282 12,107 26,531
ET elec. elec. elec. elec. oil
IC/APO/ S 50 140 233.6 233.6 60
FC/% 272,950 556,780 4,971,475 2,828,195 1,618,391
PFP/3 22,12 22. 12 24.86 19, 38 29.73
AOC/% 2,730 5,568 0 ] 16, 184
NAFCS/% 118,023 82,381 529,045 235,634 543,090
EL/vVrSs. 25 25 25 25 25
DC/3% 10,918 22,271 198, 859 113,128 64,736
PY ($000)
@ 159 de.r. 762 532 3,419 1,559 4,e0¢
@ 5% d.r. 1,663 1, 161 7,456 3,306 10,033

Note: The Strategy One - Conservation/Solar First Cost is based on

enerqgy saving of 142,082 MBTU.



Chapter V¢

MARYSVILLE SOFT PATH ENERGY FOUTURE SCENERIO SUMMARY

5.1 ENERGY DENAND SUMNARY

Erergy demand by sector has been projected to the vyear 2002 by
sector under a Business-As-Usual scenerio which resulted in a 20.4%
increase in total enerqy demand. Soft Path Strateqy One measures
reduce energy demand by 53.4 percent from the B.A.U. level. From
the post- Strateqgy One enerqdy demand level, Strategy Two supplies
35.1 percent of the remaining energy demand. Overall the Soft Path
" Scenerio achieves a 70.4 percent reduction in community enerqgy de-
mand from the B.A.U. 1level. A summary of total energy demand for
the different projections is shown in Table 4& and on a per capita
basis in Table 47. The projected ererqgy demand profiles are shown
graphically ip Pigure 2%.

- 12t -



Business As Usual

TABLE 46
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Energy Demand Projections Summary

Elec. Fat Gas 0il
Sector HBTU BBTD 3BTO
Resid. 55,362 231,683 -
Comm. 4,930 42,158 -
Muni. 5,514 2,464 -
Scho. 1,925 11,417 -
Iraasp. = = 24,42

Total 92,601 287,852 74,812 449,865

Soft Path Strategy Iwo
Strategy One
Amount Saved
Epergy Type MBTU
Electricity 24,439
Natural Gas 167,643
0il (gasoline) 47,969
Total ; 240,051

Soft Path: Strateqgy One
Total Elec. WNatGas 0il Total
HBTU MBTU  MBTU  MBTU  MBTO
287,045 34,812 90,608 - 125,218
67,088 27,883 16,037 - 43,920
7.978 4,883 1,615 = 5,838
13,342 1,444 €£,951 - 8,395
78,812 = = 26,843 26,843
68,162 115,209 26,843 209,814
Post-Strat. One Strat. Two Final
Energy Demand Enerqy Supply Demand
BBTO MBTU MBTU
68, 162 42,824 25,338
115,209 9,334 105,875
26,443 26,531 =88
209,814 73,689 133,125
TABLE 47

Per Capita Total Projected Energy Demand

1982 Base Year

Business-As-Usual

Soft Path:
Strategy One
Strategy Two

Per Capita
© HBIU
101
100

46.6
29.6

Change From Change From

1982 Base
%

-1

~53.9
~-70.7

B.A.ll.
%

—

-53014
-7 0.‘]‘
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5.2 ESTIMATED COST OF SOFT PATH CONSERVATION MNEASURES

e ks EAEsSS -

The cost of Soft Path Strateqy One energy conserva*tion measures
must be estimated before we can make a final economic comparison of
the two scenerios. The cost of the Soft Path measures are calcu-
lated on a per household basis.

5.2.1 Strateqy One

Since 75 percent of the households are assumed to participate,
the total cost of Strategy One conservatior measures for electrici-
ty and natural gqas from Table 44 ($3,978,297) is divided by 140¢
households (.75 x 1875), which equals $2,829. This can be compared
to the estimated savings over twenty years (Cummulative Fuel Cost
Savings Por Participating Households = $5¢&,730, 380 divided by 140¢)
equals $40,3489 per household. It is likely that most households
would have to borrov money to implement many of the measures, but
this could be offset by the substantial tax savings {as much as 70
percent).

5.2.2 Strategy Ivo

The costs of implementing Strateqy TIvo measures are assumed to
be shared by all households all though larger users would assume a
larger part of the total cost. Total cost of Strategy Tvwo measures
from Table . ($10,842,291) is divided by 1875 households, equal
$5,569. Again tax savings could offset much of the borrowing costs.
This cost can be compared to the estimated conventional fuel cost
savings over twenty yvears ({Cummulative Fuel Cost Savings for 20
years = $33,542,800) equal $17,889 per household. The combined cost
per household for Soft Path measures is $8,398. Dividing this cost
over 20 years equals $420, which approximates an annual payment on
borrowed cost of the Soft Path measures. The combined Soth Path
conventional fuel cost savings eguals $58,238 or $2,912 per yvear
over 20 years. ’

5.2.3 Projected Costs of Comventional Epergy

Projected enerqgqy costs are calculated based or the ererqgy demand
from Table 46 and the projected year 2002 per unit enerqy prices
from Table 44, If the enerqgy dollar drain of 87 percert, as esti-
mated for 1982, continues, the year 2002 Marysville energy dollar
drain will be $7,369,463 which is 15.8 percent of the projected to-
tal household income {1875 x $28,900 = 3$4¢,687,500) .



TABLE 48

Summary of Year 2002 Projected Energy Costs

B.A.U.

Elec. Nat.Gas 0il Total
Residential $1,713,454 $2,780,19¢ - $7,218,242
Commercial 742,318 539,622 - 1,646,552
Municipal 137,356 31,53¢% - 197,108
Schools 47,952 146,138 - 324,814
Iransport. = et 3,710,926 3,710,962
Total $2,641,080 $3,497,495 $2,332,072 $8,470,647

Soft Path: Strategy One apd Two

Elec. Nat.Gas 0il Total
Residential $119,550 $€04 ,£E4 - $724,214
Commercial 393,036 205,897 - 598,310
Municipal 105, 195 20,672 - 125,867
Schools 35,970 88,973 - 124,943
Transport. = = (=4,389) (-4,389)
Total $653,751 $919,563 $({-4,389) $1,570,576
5.2.4  Household Emergy Costs

125

Household enerqgy costs are calculated based on the same project-
ed enerqy prices for the B.A.U. and Soft Path scenerios and in the
same manher as the earlier calculation for 1982. First, real house-
hold income is projected to increase at a rate of 1 percent a
year®* from $16,000 to $19,525 in the year 2002. As shown in Table
49 projected energy costs under the B.A.U. scenerio account for
28.1 percent of household income and under the Soft Path proijected
enerqy costs account for 9.8 percent of household income. The Soft

84 The assumed rate of increase for household income is based on a
reviev of personal income data from several recent publications
including Kansas Economic Report prepared by Kamsas State Uni-
versity and the University of Kansas and Kansas Annual Planning
sources; the Gross National Produact Price Deflator from the Sta-
tistical Abstract of the United States, U.S. Department of Conm-
merce, Bureau of the Census, is the basis for the inflation
adjustment.
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Path energy conservation measures result ir a
percent decrease in household enerqgy costs.

TABLE U9

Projectedlﬂousehald Energy Costs As

BeA.U,

A Percent 0f Income

Soft Path

Cost %/In.

Average BResidentail

Enerqgy COSEtS ecanccsnnna 52'397 12.3%
Average Household

Energy COStS eceeasseeass $3,370 17.3%
Average Household Share

Total Community E.Costs.$4,718 24.2%
Average Household Share

0f Total Community

Energy Costs Based On

Alternative Transport.. $5,494 28.i%

Strat.ong Strat.Two
Cost %/In. Cost 3/In.

$1,151 5.9% $388 2.0%
$1,523 7.8% $388 2.0%
$2,21¢ 11.3% $838 4.3%

$3,298 16.9% $1,920 9.8%

Note: The alternative transportation calculation is based on the
projected annual per capita fuel consumption of 236 gallons
reported in the the Department of Enerqgy 19871 Annual Report
o0 Congress, Pp. 4t. The 1982 alternative transportation
energy estimate was about 2.8 times as large as the local
transport energy. Since an alternative transport estimate
was not considered in the Strategy One measures it is
assumed that the Soft Path alternative transport estimate
is 2 times as large as the local transport enerqy or 1€2

gallons per capita.
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5.2.5 Energy Coaservation and Job Creation

An estimate can made of the number of Jjobs that could be created
through theimplementation of Strategqy One - Conservation/Solar
measurss. It is estimated that the amount of labor required to in-
stall conservation measures similar those decribed in Strategy One
is U5 person-yvears of labor for each million dollars spent.®S
Therefore $8 Million dollars {(from Table the total of the first
cost for electricity amd natural gas) x 45 = 180 person years. In
other vwords if a conservation program lasted one year 180 jobs
would be created. If it took two years 90 jobs would be created,
etc. A significant number of other jobs would be created by the
Strategy Two measures.

85 Elizabeth Schaefer and James Benson, Enerqy and Power In Your

Comupnity {Fairfax, Virginia: Institute for Ecological Poli-
cies,1980), p. 51.




Chapter VI

CONCLUSIONS

Before making some community energy manaqgement planning reconm-
mendations, this final chapter first attempts to pull back from the
local perspective and look at the 'big picture’.

6.1 THE BIG PICTURE

The structure of the complex energy system of the U0.S. makes it
impossible to realisticaly assess the Marysville energy systeam in
insolation from other energy systems (regiomal, state, national
even interpational). A local enerqy system can be studied apart
from +the larger energy systems to which it is tied, but, for a more
complete understanding of the energy system a broader perspective
is essential.

6.1.1 Bational Enerqy Imsecurity

“"The U.S. has for decades been undermining the foundations of
its own strength. Its had gradually buil* up an enerqgy system prone
to sudden, massive failures with catastrophic consequences."8% The
failuras may be caused by natural events, usually weather related
such as the 1984 winter ice storm that caused much of north eastern
Kansas to be without electrical power for up to several weeks in
some areas. Accidents may also be the disruptive cause, as was the
case ir the winter of 1983 when a major natural gas pipeline near
Marysville was briefly cutoff. Perhaps the most serious kind of en-
erqgy insecurity arises from deliberate human actions. "Such actions
may arise either outside the United States (wars, embargoes, inter-
ruptions of commerce) or domestically (sabotage, terrorism, riots,
strikes, oligopolistic withholdings of supply, judicial injunc-
tions, permit suspensions, declarations of air pollution emergen-
cy). Some of these disruptions spring from a desire to harm the
system. Others are pursued with commendable motives, not in order
to shut off enerqgy supplies; but the result con be equally disrup-
tive.m87

86 Amory B. Lovins and L. Hunter Lovins, Brit
87 Ibid., p. 14.

- 1289 =
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Energy insecurity is not the only 'big picture! energy related
problem. Enerqgy and environmental issues are inseperable. The ex-
traction, conversion, transportation and distribution of enerqgy im-
pacts every part of the human and natural environment - air pollu-
tion and acid rain, o0il spills, coal mining and nuaclear radiation
all cause damage to the man nature. In the current enerqy systenm
the end user of enerqgy is not awvare of the actual social and envi-
ronmental cost associated with the delivery of the energqgy.

Energy use and the environment conflict at the 1local level and
at the global level. There is concern about the CO probler associ-
ated with fossil fuel use and possible deforestation. Icecap melt-
irg and climatic shifts which may arise as much from particulates
accumulating in the atmosphere as from greenhouse effect caused by
CO buildup are potential problem of tremendous importance. impor-
tance?’s

6.1.2 Community Energy NManagemeat Planning

Community energy management planning addresses the issues out-
lined above from a "ground up" approach by designing ard building
resiliency into the local energy system. A resilient enerqy system
absorbs shock more easily than as a rigid system; that is when
stressed it gives way gracefully without shattering."8® A resilient
energy system would incorporate passive and active resilience.
"Thus 'passive resilience! describes the mere ability to bounce
without breaking; active resilience connotes the further adaptive
quali*y of 1learning and profiting from stress by using it as a
source of information to increase 'bhounciness' still further. 1In
the spirit of this metaphor, a rubber ball has passive resilience;
the nerves and muscles of someone learning to play basketbhall have
active resilience. Systems on which our nation depends need both,
but most energy system currently have neither.

The following is an outline of some of the priciples of desigr
science for resilience:?9

1. Fine-grained modular structure
2. PBarly fault detection

3. Redundancy and substitutability

88 John H. Gibbons and William U. Chandler, Conservation Revolu-
tion, p. 104,

90 Ibido F ppq Ig 1 - 206-
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4. Optional interconnection
5. Diversity
€. Standardizations
7. Dispersion
8., Hierarchical embedding
9. Stability
10. Simplicity
11. Limited demands on social stability
12. Accessibility

Soft Path Strateqy One of this report described how resilience
can be buil* into an existing community energy system by improving
end use energy efficiency of providing the ergy service - that is,
by wringing more work out of the energy so that the saEe service is
provided, with unchanged reliability and convenience, in a more
cleaver way that uses less enerqgy. Soft Path Strateqgy Two de-
scribed a resilient energy supply systen

"yhich consists of numerous, relatively small modules
with a low individula cost of failure. This is quite dif-
farent from the approach presently followed by most ener-
qy companies and governments - vainly trying to build
high +echnical reliability into modules so large that
their cost of failure is unaccepable. The philosophy of
resilience, on the other hand, accepts the inevitability
of failure and seeks to limit the damage that failure can
do. For example, rather than sufferirg a prolonged re-
gional or national failure that can shatter the whole
economy, one might occasionally have to tolerate a day of
two or reduced production in a individual factory - rath-
er like what happers nov vwhen a single fossil-fueled in-
dustrial boiler breaks down.

"Second, a resilient supply system delivers energy to
its users via short short, robust links. Enerqgy that
travels simply and directly from one's own roottop, or
down the street, or across town, is more likely to arrive
than enerqy +that must travel hundreds or thousands of
miles and be processed and converted in complex devices
along the vay."

Even though the main arquement for pursuing the Soft Path enerqy
future instead of the allowing a B.A.U. sceneric to take over was
made on economic grounds - that it will be cheaper in the long run
than not following the Soft Path - an equally important arquement
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can be made on the energy security and related environmental issues
outlined above. Thus even if the enerqgy prices were not to in-
crease as much as was assumed in this report there are other equal-
ly important reasons for pursuing the Soft Path enerqgy scenerio.

6.2 RECOMMENDATIONS

The evidence seems overvhelming that the energy transition cae
be an opportunity to create a more self-reliant, affordable and
sustainable energy/economic future for Marysville. It is hoped that
the Marysville Energy Study can serve as an educational tool to in-
crease understanding of the Marysville enerqy system and energy is-
sues in general. Ultimately it is the concern and efforts of the
Marysville people will transform their actions into a desireable
enerqgy /economic future.

Creating a desireable energy/economic future includes at least
the following basic elements.

6.2.1 YVisiom

Vision in both the minds of individuals and the community as a
whole that "a secure supply of energy, used efficiently, is neces-
sary to assure a sound economy, maintain a clean and healthful en-
vironment, and minimize expenditures within our cities, states and
the nation."9! The vision becomes a flexible gquide for individual
and coamunity action.,

6.2.2 Leadership

Leadership -

"Knowing who is important in the process of local energy
decision making is as important - if not more important
than - knowing what the community®s enerqy problems ard
potentials are. BEnerqgy decision makers constitute a
large, extremely heterogeneous group of actors: suppli-
ers, converters and distributors, major commercial and
industrial users, government agencies and of course a
host of individual consumers. Their decisions, individu-
ally and collectively, determine the way enerqgy is deliv-
ered and used in a locality. The interests of each actor
needs *o be accommodated in any copmunity energy

Mapagement Program p.l.
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managerent progqranm.

"The reader is asked to keep two things in mind while
considering, as a means of identifying potential partici-
pants in a local energy management process, the array of
institutional actors involved in a community system.
First, although different actors have different levels of
involvement, improving the system nmust involve a wide
range of community interests. It is necessary to appreci-
ate each of those interests so that that potential con-
tribution of each actor to system improvement can be
identified. Second, community energy management is in-
tensely political. As in any political process, it is
essential to unnderstand the individual motivations, pro-
cesses and leqgal or organizatiomnal limitations that de-
fine the behavior of each participant in order to encour-
age all participants to make their identified
contributions. The most reliable motivator is self-inter-
est. Therefore, a goal of the local program manager is to
point out how certain actions will promote the interests
each actor represents, while at the same time increasing
the efficiencyof the community energy system and thereby
improving the welfare of the community as a whole,"92

6.2.3 Tools and Techmiques
A set tools and techniques are needed that can move individuals

and the community toward the vision. Below is a listing of the ba-
sics. An excellent guide for more information on on these is Guide-

e e s e e =

1. Information and Education,

2. Public Policy Declarations and Persuasion,
3. Contingency Planning,

4. Demonstration Projects,

5. Incentives,

6. Municipal Regqulations,

7. Special Financing Mechanisnms.
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Steps

Initially perhaps only a few of ¢the above tools are appropriate
for Marysville to 1include in the development of local enerqgy man-
agement program. The following outline of items for the first and
second years and beyond is presented as a starting point in taking
steps toward a vision of Marysville's energy future.

1.

2.

Year One - obijective is to educate, organize and succeed at
taking some initial steps toward reducing total household
and community energy demand and cost. This will provide a
foundation for encouraging further activities.

Form a Marysville Energy <Committee to coordinate activi-
ties and to provide a focus for responsibility. The Commit-
tee could be appointed by the city council and would include
an Energy Coordinator that would be at least a half-time
paid position. Suggested tasks include:

a) Promote energy education and awaremess throuqhout the
community. For example make enerqy issues and participa-
+tion in enerqgy related activities the topic for civic
group meetings and school classroomas.

b) Since weatherization measures are the most cost-effective
and shov immediate savings, a goal should be set for
weatherizing a certain number of homes, say 100 for the
first year. To accomplish this a home enerqgy audit pro-
gram could be used ¢to identify those homes with the
greatest need, especially low and fixed income house-
holds. Donations could be taken to provide weatheriza-
tion materials. To lower the cost of materials downtown
merchants and homeowners could establish a cooperative
for bulk buying. Workshops could showy how to do low
cost/ no cost weatherization measures. Local service
groups could be trained to provide free labor or charge
according to a sliding income scale.

c) Households that participate in enerqy conservation ef-
forts should be recognized by the community as a reward
for their efforts, since the whole community will ben-
efit. The recognition can also give encouragement to oth-
ers and provide demonstrations of the kinds of measures.
A suggested method for doing this would be to establish
an 'Enerqy Conservation Home Of The Month Award' which
could appear in the local newspaper. A annual community
banguet could honor the yearly winners.

Year Two - would be the time to evaluate progqress, continue
existing efforts and to work to involve the entire community
in developing a community enerqgy plan.
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a) The Marysville Enerqy Committee might organize a week
long energy fair which could include a tour of enerqgy
conservation award homes, and special workshop classes
and discussion groups through the Marysville Free Univer-
sity. The week could conclude with a town meeting that
revievs the yeart's accomplishments and establishes perma-
nent sub—-committee's to study problems, options and to
make recommendations. Discussions should encouraqge free
and open participation from the whole commurnity, and all
ideas should be considered. Examples of sub-committees
and tasks as a part of the energy fair are:

i) Residential - set new goal for weatherizing honmes;
set goal for solar retrofits; establish awards for
street, block and neighborhood accompliskments;
start solar hot water worshops and set goal for a
certain number of installations.

iiy Municipal/Community-Wide - encourage the start of
energy related small businesses; establish requla-
tions for siting and energy performance of new con-
struction; establish a ride share proqram; develop
an emergency energy plan.

iii) Commercial - set goal for weatherizing commercial
buildings: study cogeneration potential.

b) Pinally the ideas that arise from the energy fair commit-
tees would be presented to the whole group. The itenms
vould then be prioritized and formulated into a plan.
General goals are established that are in 1line with the
Marysville community vision. Objectives would be set and
tools and methods selected to accomplish them., The Marys-
ville City Council should be involved as much as possible
so that the plan can be adopted as an official policy
tool.

And Beyond - the Energy Committee and sub-committees contin-
ue work on implementing measures to accomplish objectives.
Eventual consideration of measures such as: revising zon-
ing, sub-division and building requlations, recycling pro-
gram, municipal solar utility, increasing local food produc-
tion for 1local consumption and incorporating a more bio-
regional approach to community enerqgy planning that would
include an emphasis on the agricultural sector.
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6.3 CONCLUSIONS

The report has described the components of the Marysville commu-
nity energy system for the base year 1982 and the future of that
system according to the assumptions of two projected scenerios.
Based on this description it possible ard in the best interests of
the welfare of the community to proceed with a community energy
management program to reduce the community's dependence on conven-
tional nonrenewable energy resources and to develop a secure, af-
fordable and reliable supply of local remnewable energy resources.
Clearly not to do so will be very expensive and investing in a
*racsition to an enerqy future based on conservatior and rerevable
rTesources, while not cheap, will certainly be cheaper than not do-
ing so., There are many other social, political and economic reasons
why Marysville should become involved in community enerqy planning
other than the direct household economic costs, but it is the peo-
ple of Marysville that will ultimately need to find their own spark
that will motivate the community to action.

Perhaps the following can summarize some basic principles for
finding the spark and quiding the action.

Regaining control of energy and its costs involves the recogni-
tion of the inherent power and relevance of the local coammunity.

HGenerations of 'centralized decision-making! have weak-
ened the ability of individuvals and communities %o ac-
tively participate in the democratic process. Citizens
nust be re-empovwered to make their own decisions ard take
appropriate actioms. Apathy can only be countered by de-
veloping self- worth wvhich can result from taking action
to bring about a measureable result. Not only does this
approach best ensure the success of an energy venture,
but it gives citizens a renewed sense of self-worth and
the power to work cooperatively with neighbors in bring-
ing about improvements in other aspects of community

life.n93

An important principle for guiding the Community Enerqgy Plarning
Process is Fairness or Equity. Pair and equitable allocation of re-
sources and opportunities is a basic premise of our democracy. This
concept should even be extended to future generations, in tha*t we
should recognize and assume a moral responsibility for passing or a
just society and a secure and affordable energy/economic future.
Maximizing participation of all citizens, especially the poor, in
decision-making processes is one way of making the future more fair
and just.9*

93 Mari Peterson and Diane Teqtmeier, Kansas Energy - a Lesouce
guide for compunity action Volume III: Community Wookbook, p.9.
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Appendix A
GLOSSARY OF TERAMS

Energy Conversion Factors:

Blectricity - 1 Rwh = 3412 Btu
Natural Gas -~ 1 MCFP = 1,01¢,000 Bth's
Gasoline - 1 gallon = 125,071 Btu's
Diesel - 1 gallon = 138,000 Btu's
BTC (Britisk Thermal Onit) - a unit used to measure quantity of

heat; the quantity of heat required to raise the temperature of one
pound of water 1 degqree F. One BTO is approxima*ely equal to the
amount of heat given off by omne kitchen match.

Infiltration - - the uncontrolled movement of outdoor air into the
interior of a building through cracks arourd windows and doors or
in walls, roofs and floors. This may work by cold air leakinqg in
during the winter or the reverse in the summer.

Heating Degree Day - an expression of a climatic heating require-
ment expressed by the difference in degree F below the averaqe out-
door temperature for each day and an establish indoor temperature
base of €5 degree F. ( The assumption bekind selecting this base is
that average construction will provide comfort when the exterior
temperature is 65 degree F.} The total number of degree-days over
the heating season indicates the relative severity of the winter in

that area.

Langley - the meteorologist unit of solar radiation intensity,
equivalent to 1.0 grams calorie per square centimeter, usually used
in terms of langley per minute, 1 langley per minute = 221.2 BTUO
per hour per square foot.

R-factor - a unit of thermal resistance used for comparing insulat-
ing values of different materials; the reciprocal of the conductiv-
ity; the higher the R-factor of a material the greater its insulat-
ing properties.
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O - Value - (coeffecient of heat transfer) - the number of BTU's
that flow through one square foot of roof, wall or floor in one

hour, when there is a 1 deqree F. difference in temperature between
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the inside and outside air under steady state conditions.

The following definitions describe the dwelling thermal character-

istics used for the Marysville Residential Survey.

Energy Conservation

& Renewable Resource
Measures )

LES  The Nudi®

Federal law requires LES to estimate the
potential energy savings if certain energy
conservation or renewable resource meas-
ures are installed in a “typical hame.”

To cilculate these polential energy sav-
ings, a “typical home” is assumed to be:
single slory, light frame construction,
1,500 sq. ft., 10 years old, 3% in. -
fiberglass insulation in attic, 1'% in. fiber-
gluss insulation in walls, combination
aluminum storm windows and doors, fire-
place, fully heated.basement, natural gas
furnace and water heater, and electric
central air conditioner.

Installation of these measures requires a
financial investment, and often requires
skills beyond the ability of the average
homeowner.

It is important to remember that energy
suvings depends on many factors. The esti-
mates that follow are based on the assumed
“typical home.” The potential costs and sav-
ings in your residence will be different if
your house is different, or if your fainily is
a different size and your energy-using
habits ave different from those we assumed
in performing these calculations. TH.E.
Audit that LES offers will provide more

specific estimates for your individual home.

Caulking is the application of pliable ma-
terials such as sealants, putty, or glazing
compounas to reduce the passage of air
and moisture by filling small gaps. This
includes at fixed joints of your home, un-

derneath baseboards inside your home, in
exterior walls at electrical outlets, around
pipes and wires enlering your home, and
around dryer vents and exhaust fans in ex-
terior walls. Caulking of a home heated
and cooled by electricity, gas, oil, or an
electric heat pump could result in an en-
ergy cost savings of between 2 and. 3 per-
cent over a one-year period.
Weatherstripping is the application of
narrow strips of material over, or in, mov-
able joints of windows and doors. It ve-
duces the passage of air and moisture 10
and from your home. Weatherstripping a
home heated and cooled by electricity, gas,
oil, or an electric heat pump could result in
an energy cost savings of between 3 and 4,
percent over a one-year period.

Furnace efficiency modifications are
changes you can make in your heating
system so it uses less fuel. Two modifica-
tions may be recommended. One is replac-
ing your furnace, boiler or heat pump with
one of the same fuel type that uses less
fuel; the other is replacing the burner unit
in your oil furnace with a more energy-
efficient one. Making furnace efficiency
modifications in a home heated by electric-
ity, gas, oil, or an electric heat pump could
result in an energy cost savings of between
12 and 25 percent over a one-yecar period.

Replacement of central air conditioner
means replacing your existing central air
conditioner with a more energy-efficient
one of the same fuel type. This will reduce
the amount of fuel consumed to cool your
home. Replacing the central air conditioner
in a home cooled by electricity, gas, or an
electric heat pump could result in an en-
ergy cost savings of between 1 and 8 per-
cent over a one-year peried.

Ceiling insulation is a material that re-
sists heat flow between the conditioned



{heated and cooled) area of your home and
an unconditioned area. When the con-
ditioned area of your home extends to the
roof, ceiling insulation is the material used
on the underside of the roof. Adding insu-
lation to your uninsulated or inadequately
insulated attic or roof will help reduce the
loss of heated air in the winter and cooled
air in the summer. Insulating the ceiling
in a home heated and cooled by electricity,
gus, oil, or an electric heat pump could re-
sull in an energy cost savings of between 4,

and 6 percent over.a gne-year period.
nd 6 percent over. year pe
Wall insulation is a material that is

installed within or on the walls between
conditioned (heated and cocled) and un-
conditioned areas of your home, and be-
Lween Lhe conditioned area and the outside.
Adding insulation to your uninsulated or
inadequately insulated walls will help re-
duce the loss of heated air in the winter
and cooled air in the summer. Insulating
walls in a home heated and cooled by elec-
tricity, gas, oil, or an electric heat pump
could result in an energy cost savings of
between 2 and 4 percenf over a

one-year peried.

Floor insulation is a material that is in-
stalled between the first level conditioned
(heated und cooled) area of your home and
an unconditioned basement or crawl space,
or an exposed surface beneath your home.
Where the first level conditioned area is a
ground-level conerete slab, floor insulation
is the malerial installed around the perime-
ter of, or on, the slab. In the case of mobile
homes, it means the skirting which en-
closes the space between the building and
ground. Insulating an uninsulated or in-
adequately insulated floor will help prevent
the loss of heated air in the winter and
cooled air in the summer. Insulating the
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floor in a home heated and cooled by
electricity, gas, oil, or an electric heat
pump could result in an energy cost sav-
ings of between ?_ylg_l_l_mmg_lu_oyer a
oue-year period.

Duct and pipe insulation is a material in-
stalled around ducts and pipes located in
areas of your home thal are not heated or
cooled. It prevents the loss of heated and
cooled air and water. Insulating ducts and
pipes in a home heated and cooled by elec-
tricity, gas, oil, or an electric heat pump
could result in an energy cost savings of
between 17 and 20 percent over a one-year
period.

Water heater insulation is material placed
around your water heater to reduce heat
loss. Insulating a water heater in a home
heated by electricity, gas, oil, or an electric
heat pump could result in an energy cost
savings of between 2 and 3 percent over a
one-year period.

Storm or thermal windows are, respec-
tively, windows or a glazing material
placed outside aor inside an ordinary or
prime window, creating an air space, to
provide grealer resistance to heat flow; and
windows with two or more parallel sheets
of glazing malerial installed in the window
sash to create insulated air space, to reduce
heat flow. Installing storm or thermal
windows in a home heated and cooled by
electricity, gas, oil, or an electric heat
pump could result in an energy cost sav-
ings of between S and.11 percent over a
one-year period.

Storm or thermal doors are either a sec-
ond door, installed outside or inside a
prime door, creating an insulating air
space; a door with enhanced resistance to
heat flow through the glass area because
there are two or more sheets of glazing



material; or a prime exterior door with an
R-value (resistance Lo heat flow) of at least
two. Installation of storm or thermal doors
in a home heated and cooled by electricity,
gas, oil, or an electric heal pump couid re-
sult in an energy cost savings of belween 3
and 4 percent over a one-year period.
ifcat reflective and heat absorbing win-
dow or door material is a glazing material
with exceptional heat-absorbing or heat-
reflecting properties. It is also absorptive
or reflective films and coatings applied to
an existing window or door which results
in exceptional heat absorbing or heat re-
flecting properties. Installing heat reflec-
tive and heat absorbing window or door
material in a home heated and cooled by
electricity, gas, oil, or an electric heat
pump could result in an energy cost sav-
ings of between_1 and 3 percent over a
one-year period.
A clock thermostat is a device designed to
reduce encrgy consumption by regulating
the demand on your heating or cooling
system. It automatically lowers the ther-
mostat setting during the heating season
and raises it during the cooling season. In-
stalling a clock thermostat in a home that
is heated and cooled by electricity, gas, oil,
or an electric heat pump could result in an
energy cost savings of between 8.and 16,
percentover aone-year period.
Direct gain glazing systems are passive
solar systems that use south facing panels
of insulated glass, fiberglass, or similar
transparent substances to admit the sun’s
rays into your home where the heat is re-
tained. The panels are either single- or
double-paned and are equipped with mov-
able insulation. Installation of this measure
in a residential building could result in a
heating energy cost savings of between 10
nd 25 percent over a one-year period.

a
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Indirect gain systems are passive solar
syslems that use panels of insulated glass,
fiberglass, or similar transparent sub-
stances Lo direct the sun's rays onto ther-
mal walls, ceilings, rockbeds, or containérs
of water or other fluids, which store and
radiate heat. Installing an indirect gain
system in a residential building could re-
sult in a heating energy cost savings of
between 9 and 30 percent gver a

one-year period.

Solaria/sunspace systems are passive
solar systems that use a structure made of
glass, fiberglass, or similar transparent
substances attached to the south facing
wall of your home, allow air circulation to
bring heat into your home, and can be
closed off from your home when sunlight
is unavailable. Installation of a solaria/
sunspace system in a residential building
could result in a heating energy cost sav-
ings of between _11 and 24 percent over a
one-year period.

Window heat gain retardants are passive
solar mechanisms that significantly reduce
summer healt gain through south-facing
windows. Exampies are awnings, internal
and external insulated roll-up shades,
metal or plastic solar screens, or movable
rigid insulation. Installation of window
heat gain retardants in a residential build-
ing could result in an energy cost savings
of between 1 and 3 percent over a one-
year period.



18y

uonieotidde Junjew a10faq Yl

3y 10PIU0D JO g6 WI0] SYJ MITA
pPINOYs siuewiIe[D *11paJd 1o} 3[qidI[e aJe
sjuauodwon waisds Jejos aalssed awog

*SpJeme Ysed Jaylo Jo I1els ‘[elapaj
S[qexe1-uou Yiim padueury Jr 1Ipatd

J0J pawre[d aq jou few pue sieak aAl}

1se{ 01 pa1dadxa g ISnW wWAsAs ayy
*11paJd ayy wred Aew waisAs Buifyienb e
lurreISUr TenprAtpul Byl AJUQ *Jeak paiyl ayr
ur 0o4$ Aq paonpat pue sIeak oMl 10J
195370 A[2131dwod aq Aew A11[1qeI] XE}
siiuRWIRLD 3yl ‘0pe‘TS Jo Arifiqel] xe
[enuue a8eJaAR UR UITA “1TIPRJD XE)

000°€$ ® wrep Aew waysAs Bunesy adeds
Jefos gog‘/$ © Burf[e1sur renpralput uy

*€69¢ Wlog A S1F “1IpaId ayy wiepd o
*1IpaJd 3y} JO 1] Y} JOJ IUIPISI
redidurid s, 9fedxe; a1 aq o1 sanuruod
P3[[®1SUl ST Wa1SAS 3yl YdIyMm Ul 2DUIPISa
Yl J0U 10 JDYIAYM 1IPaID B wre[d Aew
waisAs Buifyirenb e Burjreisuy Jakedxe; vy
*/861 UBnoays 10 parsneyxa [run sreal
Buipaadons 01 1340 pataaed aq Lew Arfiqer]
XB] SWOoIUT sfenpialpu ue Buipaldx
HWpaud Auy *000‘#$ 01 dn pawreld aq

Aew ‘apuapisal [edrourid s,Jenpialpur ue

01 A11214103[2 10 ‘J21EM 10Y Dlisawop
aplaoad ‘jood “1eay 03 pasn swAIsAs
A815us [PWIaYI098 pue purm ‘Jefos JO 150D
pP3[[eisur ayl Jo 904 JO SIIPIJAd Xel AwWodU|

samnseapy K3i10u7 Syqemauay
JOJ SDATIUIDU] [RIIPI]

i

|oJepe

*(961hZ-96Z-€ 16) €£0999 SESURY

‘exado] ‘193215 YIXIS 1S3 #1Z @O0
A81aujg sesuey] 3yl Wouj paurerqo aq
Aew uorjewioyul [eIBUSID *(1¢0E-96Z
“£16) Z1999 sesuey ‘@xadoy ‘uipjing
201110 21e1G “100[] PUODIS “‘BNUAAIY JO
juswiieda( sesuey] 3yl 01 passalppe
aq pjnoys sainpasoad uoriedrjdde pue
SIATIUIDUT IS3Y] Buiuladuod suorIsand)
*SIATIUIDU] Xe] sesury Jof suonedyddy

*UoIIONPap SIYl JOJ 9¢Y WIo sesueyy
At “/z61 ‘1 AInL Aq 21Inq sawoy Jo
sJoo[} pue sButfiao ‘sjrem Buriepnsut Joj
pawie[d aq Aew 150D pa[[eisul ay} jo
(9%0¢) 1ua24ad L1714 "awoy a3y} 031
uonze[nsur duippe £q go¢$ 01 dn swodur
a[qexe} J1ay} aonpau Aeul suesuey

)
uorenSy] [erIUBpIsYY n‘u

JOJ SIATIUIDU] sESuey|

‘punjaJ xey L14adoud

e Joj Ajdde 01 Y93 pue 993 Sw.ioj
sesuey| 14 ‘uoljeqreisut uimofjoy siealk
SAIINDASUOD IAT] JO YR Ul pUNFIL XB)
K113doad g4¢¢ © J0f AJ1enb .mc_co_:vcou
a1e Jo Burieay s,Burflamp e Jjo %0/
apraoad o1 pauBisap pue ggg] JO pua ay:
210J3q pI[[eIsul SWASAS *CIEZ-96Z-ET16
‘uonienfep A11adold JO UOISIAI(] ‘PNUaAdY JO
udwleds( sesuey ayl wouj J[qe[ieAe
aJe swaoj uotidwaxa xer A1iadouy

*saedk xel ¢g6l U3noayr 0861 @Y1 JoJ xel
f113doud yeuosiad woiy pardwaxs are
swalsAs A319uUa puim pue Jejos JATIDY
SIATIUIDU] [euondippy

*11pa1d © 10} pawield 3q

Kew $1502 UOTIDNJIISUOD [BUOIIUIAUOD
sawloy Ay wouy ysede sasuadxa ayl
‘3wU0Y 2y} JO 3IN1dNJIS Y3 Ul papn[oul
uolleuUIqWIOD Ul 1o Af[enpiAlpul si ‘ssew
28e101s [RWIAY] Jo ‘Y31l ANS ‘[[em
aquoa) ‘ededsuns ‘asnoyuaald e se
yons ‘walsAs Jejos aArssed e UAYM

-Jeak pJIy3 2yl ul apew 3q [[IM

pungaa Aue ‘atow Jo gogs St Aurfiqer]
[enuue ayl uayp, -steak asoyy Jo Yoe3
Ul punjyal ysed (¢§ © IAI3D3l ‘1087 Ul
‘pnom pue sJeaA 334y} JOJ XB} SWOdU]
a1e1s ou Aed pinom Jaumo 3yl ‘0oz$ Jo
A1r[1qer] xel1 [enuue ue yiip “1p31d Xe}
0¢ LS © 10 91qIB1a ST JouMO Walshs ayl
00g“Z$ ST 1918M 10y DIISaWOp Surieayaud
JOJ WiaIsAs Je[os e JO 1S0D pa[[eIsul

ay3 J1 ‘ajdwexa Joq °pajsneyxa [1un
JO SJEaA OM] JOJ pIeMIo] patlied aq
Aew 11paad pasnun Auy °11patd a3yl Aq
padnpaa st A11Iger] xel S,JenprAipul uy

ga[npayos Suilioddns yiim ¢gH wiod
sesuey| 3[1J ‘HMpasd wiep o] *3[qIBie e
£212ua [ed11133[2 Jo [ediueyoaw ‘1eay
Suipiaoad swaisks A319ud puim pue

Jejos sarssed pue aalloe ‘A[[eiauad
*00¢‘ 14 JO wnuilxew e o} 150D paj[eisul
,SwalsAs £349uUd Sjqemaual B JO %0t 01
jenba 11p21> xel B Wiep2 Aew suesuey

sainseapy A31oug Sqemauay
JOJ S2ATIUIDU] sesuey]

SOSUDY}



Appendix B

MARYSVILLE RESIDENTIAL ENERGY USE SURVEY

The survey results are shown on the actual survey forms. The percentage
of respondents indicating a certain response is shown in the small box

next to the possible responses for each question. N or the number of
useable responses is 55, unless otherwise noted.,
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MARYSVILLE RESIDENTIAL ENERGY AUDIT
- 148€

INTERVIEW ID DATE
INTERVIEWER ID I TIME

ﬁz Single family detached

o Duplex (choose unit 'A' or lowest number)

5.4 Mobile/Modular

o Single family unit - Multiple occupancy

o Apartment house (three or more units)

ol% other explain{ )

NOTE: INTERVIEW ONLY THE FIRST THREE(3) TYPES OF UNITS.
- IF UNIT IS ONE OF LAST THREE(3) TYPES, STOP HERE. PICK
A NEW UNIT FROM THE RESERVE LIST AND START AGAIN WITH A
NEW INSTRUMENT,

e ———

——) I would 1ike to begin by explaining the parts of this survey and what

will be involved with each part. First of all, your house was chosen at

random to be included in a sample of the homes in Marysville. There will be

3 parts to this survey.requiring 2 visits by our investigators. The first

part is an interview which we can do now or sometime in the next couple of

days at your convenience. It will take about 30 minutes to complete. The
second part is a questionaire which we will leave for the head of the household
and , if applicable, the spouse to independently fill out. These should take
about 15 minutes to complete. The third part will consist of some measurements
of the house to be taken at the time the questionaire(s) are picked up.

You do not have to take part in this survey. If you choose not to be in-
volved, there will be no obligation to do so. Participation is entirely
voluntary. You may, if yau wish, terminate the interview at any time for
any reason, This is not a test. There are no right or wrong answers, and
your responses will be kept entirely confidential.

In keeping with the KSU Human Subjects Research Policy, I would 1ike for
you to sign this statement to show that I have read it to you, that you
understand it, and that you agree to be interviewed.




**NOTE - INTERVIEW ONLY HEAD OF HOUSEHOLD OR SPOUSE**

I would like to begin by asking who lives here.

I would like to know 147

their relation to the head of the household, their age, if they work and
in what kind of job.

Job Classifications 1. N.A, 6. Professional

2. Unemployed 7. Management

3. Retired 8. Clerical

4. Disabled/Unable 9. Agricultural

5. Housewife 10. Labor/Manual

11. Other

Dwelling bccupants by
relation to Head of Sex Respondent?
Household. N_ Age M F Job Class N Y
1. Head of Household 35 8% 37
2.. Spouse 36 i1 Vﬁﬂﬂ
3: Child 1 24 22 74
4. Child 2 14 s
5. Child 3 7 T4 284
8. Other ! el B
9. Other o , ‘

(HAND RESPONDENT CARD # 1 ) _
O. From the categories on this card, when would you say this house was built?

e .
I8 7Z Don't know

B2
1959-194¢

1439192

1919-19@2

1€9¢-1€8¢

SIMIEIATAI

o2

before 1884



Do you own this home, pay rent, or what? pp =/ jE8

.‘Ezo\ms or [23[Zrents [55]7 neither owns nor rents
I Ve g How is that?

(g0 to44)

(HAND RESPONDENT CARD # 2 ) “
Could you t211 me the group on this card that

would tndicate about how much rent you pay a
month, not inciuding utilities.
Under $100
100-149
150-199
200-249
250-299
300-349
350-399
400-449
450-500

500 and more

! , (g0 to 44)

Y

(HAND RESPONDENT CARD # 3 ) .

(NN

]

Could you tell me the group on this card that would indicate what the present
value of this home is, What would it bring if you sold it today.

N.R.=

@:Z Below 40,000
[z2]  40,000-49,999
50,000-59,999
60,000-69,899
[c] 70,000-79,999
80,000-89,999
[z  90,000-99,999
[21% 100,000-109,999
L[] 110,000-119,999
: 120,000 and above

(go tod44)




The next few questions are about the types of energy used in this home and what they

are used for,
149
LaERGY USE .
1] . 4-; = ]
c ¥ |42 w o o — 3 - 2
Q > m o — . = Q Q 4
= (=1 = L) - o = (%] Lo
What energy source do you use " ;
44 ost for heating ththho!me? 2o o ]‘laq EEE o | =
which, if any, secondary
B.energy source is used for 7,@»,5 18 3.6 [%.'-I» 36 o 164 o 26
heating thls home? = )
| 2 N (PROBE OR LOOK)
(FOR ANY RESPONSE OTHER THAN "WOOD", GO TO NEXT PAGE) |

T WOOD COMTINGENCY left side af box =“Most? N=2 3 leh'l‘ side of box -.-“5e¢c>l€d€\l‘7"fN= 9

4Estimate how many cords of wood you used last winter.
- Zo| |{ees5of sl P wm| o of o 4 e 4 o
#ofcords= >1 1-~1.9 2=-2.9 3-3.9 4-4.9 5-5.9 6 & more

h'?.‘.'\-'hat do you do most? (READ RESPONSES)

Zol| |zsz Aol lizsx  100Z| |50%

get it free cut your own or do you do
something else

{(what is that)

buy your wood

Please answer yes or no as to whether or not you use the

following types of wood burners in_this home.
(-4 &

432 Fireplace without glass doors O [333 661
yes no
49A fireplace with glass doors O| [#44loo| [S5.6
ves no
RO.New type, air tight woodstove !w]zz.zoD‘n.s
yes Y
Bi{.Cl¢ type woodstove ODO luDDIOO
ves o
BZAny other? 50 e g oo

l - yes no

Please explain




£ al 28& -4 o = o o
2 what enerqy source do you use
5% cost for water heating?y.53 e o]l |1 >4 e @ s 2
which, if any, secondary
.enerjy source do you use for 23| ({9 © 38 & ° o o o
water heating? N=53 (PROBE R LOOK)
LRt PRt E R b Rt P s "a' 150
=
"o
-l-; Lg |
a [} L] [&] . < - [+
S l¥dds 2 =& = g g2 §$
g a g g! @ - = = wia L=/
. What energy source do you use . =1
25. most for clothes drying at 56l e i 1 o © o 7.0&] o
home? N=54
- which, if any, secondar
2&. energy source do you use for 2y |lo u [is o o o| PBsi [B1
clothes drying at home? N=54 (PROBE-(-JELLOOK)
=3 Do you have an outside clothes line
* available to you? N=57 Bt E
yes &)
&+ ¢+ +++ i+ &+t + P+ttt =+ + &+ + 3+ >+ + £+
o L L
Q . . (3] . - < D
s xlwe 2 a = 3 2 =
2 a| 23 @ i o = N =]
which energy source do you use. ‘
L‘,& most for cooking in theNhos%e? Z,Lo ﬁﬂ Es-l Iﬁls 2 = _° = i
which, if any, secondar
9. energy source do you use for %+ | oﬂ 2zl s+ |o sl pal e (3

cooking in the home? .53

(PROBE OR LOOK)

Please answer 'yes' or 'no' to indicate whether or not you regularly use the
following appliances.

yes no

&0. EP_B % lyos
bt.ps L4
62.us|  ss
621y )
4. leot B

6. 523 1.2

Crock Pot N=5H

Microwave oven N=54%

Convection oven N=53

Electric roaster N=5%
Automatic electric coffeemaker N-53

Other - What is that?




"controlling the temperature of this home during the winter? N=55

E\% 1.8] 76
yes "no {go to 70} 151

(HAND RESPONDENT CARD # 4 )

(;? From the categories on this card, where during
+ the daytime in the winter is the thermostat set? N=55

o] e ) i.1] 69] 13 9

low ST 5¢-54 5%-52 6{-54 65-69 7£-74 75-82 83+

N

[
~
M

(P, Do you set back your thermgstat at night in the winter? N=5%

+d7. %
yes no (go to 70)

(HAND RESPONDENT CARD # 5 )

LA From the categories on this card, to what temperature N=36
* do you set your thermostat back?

7z |o 5.6 fei]  [zs 50 o o o
below SE 50-54 55-59 68-64 6£5-69 7e-74 75-79 38 and above

10 Co you use any method for summer cooling such as airconditioners,
* whole house fans, oy _the like? N=55

toof 7 Ze
ye {go to77)

Please answer'yes‘ or ‘nd' to whether or not vou use these methods of
summertime cooling? N=&g§

yes no (go to 73)
Fl. window airconditioner bad % [see] 7
How many window airconditioners do you use?
127 o o o o] N-2%
1 2 3 4 S more than 5
i
{ N=55 ) yes no
33 cCentral airconditioner ec::% @ %
4 swamp Cooler : ' o E
'J-':J Whole house fan 18.2 8.6
F{ Window, floor or ceiling fans .@ 23

o ————— e S R = e Sm MR AE s S e A SR S SN TS TS TS ESSSSEISSSST=SSI=E=E=S
T T T 8 5 & & 0 & & T 1 & &k kb & & B b e e e it



Please answer 'yes' or 'no' to indicate whether or not in the
last few years or in the months since you have lived here, you

have added to or changed any of the features listed below. N=55 155

73 Attic Insulation E% %

no yes (please explain)

7%. wall Insulaticn E
o {please explain)

74. Caulking E E
no

yes (please explain)

=

yes (please explain)

[
no
8'- Storm doors E -
° (please explain)
315
no

géi {please explain)

Weatherstripping
0. around doors and
wincdows

&2. Storm windows

Regularly installed ‘
prs

B%. plastic on the | 27
windows no yes (please explain)
$4. Room additions %
n €5 (please explain)
‘k&fﬁ 31;?5
5. A 1 tions
& LA ol no yes {please explain)

Because of its ‘relation to energy use, could you tell me if there have been
@(,. any periods of more than 2 weeks in the past 12 months, or in the months
*  you have lived here, when the house kas been nearly or completely unoccupied?

7 fae] %

no yes (please explain)

For the same reasons, could you tell me if in the last 12 months, or in the
%+. months you have 1ived here, have you had extra people come to stay with you
for more than 2 weeks at a time?

q09{% P %

no yes (please explain)




153

The next few questions deal with plant growing activities in and around this
the word 'garden' in a general Sense to mean any or
all plant growing activities; (including vegetable gardening, flower gardening, etc.

home. [ will be using

58.

GARDENING

Did you have a garden this year?

no yes

2

T

{go to 106)

.1 7= like fresh produce
B2 - enjoy/recreation
B - economics

.7 = other

217 fes—a

29.Could you tell me why?
A VERBATIM RESPONSE)

(WRITE AS NEARLY AS POSSIBLE
N=37

R T L A

J

I

"

s

1-Syr.

e

0-24%

q9L.Fruit trees?

4 3.Nut trees?

N A
6-103r.

M3l
25-49%

4Z. Annual vegetables?
K93.Perennial vegetables?

5. Amual flowers outside?

9% Berry Bushes?

&3

75

-qb_ In this or in previous homes, how many yéar's have you
had a garden N=36

more than 10 years

43
50-74%

[Q4 Perrenial flowers outside?

94. Indoor plants and flowers?

z3

75-99%

.
fed

L

43

=

P

=2
1.4} 70

no
N

=

feed

857

q). In season, about what percent of the household needs t
does the garden provide. N=35 :

o
100+%

These questions are about ctegories of plants grown
in your yard and in your garden. Answer ‘yes' for
the ones you grow, and ‘no’' for the ones you do not.

7

422

223

7.1

=

%




1@0. Do you preserve some of your garden production? N=3@

154

no yes
25§15 —>
jel.
{oT.
qe te 112 103,
04,
|05,

Indicate with a 'yes' or 'no' whether or naot you

no

yes

a.s] canning

o drying

E@ﬂ freezing

M other - what is that?

regularly use the following preservation methods.

N=2

Compared to other people you know who preServe
food, would you say you preserve much more, more,

the same as, less,; or much-less than they do? N=26&

3.3

2£4]

much more more

thesanie as

2

less

4.2
much less

(G0 TO 112 ON NEXT PAGE)

104
[0
(08,

104.

i{o.
[l

Could you tell me why you don't have a garden? (MARK 'YES' ON THE ONES THAT

ARE MENTIONED, AND 'NO' ON THE ONES WHICH ARE NOT MENTIONED.) N= 18

No suitable space
Not 1nteresteq
Physically unable
No time

Not necessary

Other (DESCRIBE)

yes

no

38

he)

18

hb:l

=FssSs=S= =================== EzE=SsS=EER ====.================‘—' EEESTSESES=EDSSSSRRI=RTE



1Z.

15%
As a result of the information gathered from this research project, future

studies which involve more detailed measurements may be undertaken using
homes such as yours. If such a study were undertaken, would you be interested

in being involved? Nj=gy
i sd

yes no

S sEEsEEESE SRS SE T N CCE ECENEE E ER L e s E S S S NS S ESESEEEEEEE

(THIS ENDS THE INTERVIEW)
REMEMBER TO DO THE FOLLOWING:

1. Ask the respondent to fill out and sign the fuel release form,
~ DONE
2. Explain the survey forms and leave 1 or 2 for the head of house-.
hold and/or spouse to fill out INDEPENCENTLY.
DONE
3.

Make an appointment for the Measurements Team to pick up the

surveys, answer any questions about the surveys, and to do their
physical features and solar suitability assessments.

APPOINTMENT TIME/S

4. Thank them for their time and cooperation.




ID#

ID# of address___

address

156

STRUCTURAL FEATURES

Indicate in the space below the degree to which the features of this house meet the
standards indicated in the last column.

Percent of Standard

0 25 50 15 100 NA Standard

Attic Insulation 0 [@ ﬂ \0 61 -38] N=30
wall Insulation  pod [o] [ed o] Bed B-1] | N=32

Crawlspace In!'suhti_on Ted [ - E 6.3 Z-ll| N= /b
Floor Insulation g2 71 Q 3h! E-19 ]| A=2%
Si11 Area Insulation ‘E 3> ﬁ Ll 2Z.-|a] N=3e
oo s B (7 B BB AT wes2
Storm Doors h_s ! Eﬂ T E all N=4Z
Caulking be o8] 59 8y k3 all | Nnzay
Nelathers tripping E 7.\ 43 3 :‘E : atl 1N= 4?_
Plastic on Windows 5] 15 10 [all |n=20

Answer ‘yes' or 'no' to whether or not these features are present in this home.

Heat Pump
Quct and Pipe Insulation
Hot Water Tank Insulatfon

Sclar Greenhouses, or extra
windows for solar gain

Active Solar Domestic
Water Heating

"Breadbox" Solar
Water Heating

Active Solar Space Heating

NA

yes

h3

1.3

he]

g
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STRUCTURAL FEATURES

Indicate in the space below the most appropriate answers for the features of this
residence.

FRAME SIDING MATERIALS

E wood studs N=% @ wood, shingle, metal, vinyl, asbestos, or
' 2 masonite siding’

22| conc./masonry 1/2 stone/brick and 1/2 wood

O | steel sttids . E.'5 all stone or all brick

"?5- other 3} stucco/cement

SULAR SUITABILITY ASSESSHENT

S

When using the compass, do not stand near any metal objects or heavy electrical
lines. Either of these can cause the compass to:give an improper reading.

When using the compass, remember that TRUE SOUTH is 8 degrees west of magnetic
south which the compass reads. ‘

The calibration markings on the compass are in 2 degree increments,

Sketches should contain the following: 1. basic shape and orientation of the
residence

2. any south walls, ﬁindows, and doors
3. basic plan of_the roof .

4. any pertinant information about the
site and surrcundings

The shading calculator sketches should have noted on them deciducus trees on the
site, deciduous trees off the site, conifercus irees on the site, coniferous trees
off the site, and any other obstructions.

A SPECIAL WORD OF CAUTION ‘please be careful with the compasses, any compass
either lost or broken will be paid for by the group
that compass was assigned to.

To determine 10 - 2 winter on the "SHADE CALCULATOR" USE below the Sept/March

line. .
To determine 10 - 2 summer on the "SHADE CALCULATOR" USE above the Sept/March

line.



INDICATE IN THE SPACE BELOW THE BEST ANSWER [N EACH SECTION, THEN FOLLOW THE 158
ARROWS TO THE NEXT SECTION.

SKETCHES AREAS (WALLS) —
less than 10 ftz —P| wash-out
0 tu roof
10 - 32
33 - 64
65 - 9%
97 - 120
121 - 160
161 - 192
193 - 224
- 225 + ft2
4

| CBSTRUCTION I r ACCESS TO SUN : | - ORIENTATION ]

Cornifer 1l ¢ No Access ‘»_-—_ 0 - 15° E or W of South
Deciduous - 10-2 winter only|4 16 - 30° E or W of South
Vall/Fence 10-2 summer only|4 31 - 45° E or W of South
Building 10-2 anytime 4 46 - 60° E or Wlof South
vashoout 61 - 75° E or W of South

h 4 go to roof ¢ 76 - 90° E or W of South

wash-out :

go to roof

RESIDENCE FT R ——
v v LIST AREAS OF ROOMS NOT USED IN WINTER
[ _PERCENTAGE AcCCESS J

roes thaw 4% | Total Area of Rooms not used in wintfF | |
40 - 547 NOTES
55 — 69% . i
70 - 84% g
85 - 100% i




SOLAR SUITABILITY ASSESSMENT FUR ROOFS

INDICATE IN THE SPACE BELOW THE BEST ANSWER IN EACH SECTION, THEN FOLLOW THE 139
ARROWS T THE NEXT SECTION.
SKETCHES | AREAS (ROOFS)
’ 2
less than 10 ft~ j——Pp}wash-out
go to yard
10 - 32
33 - 64
65 - 96
97 - 120
121 - 160
161 ~ 192
: 193 - 224
' - 2
225 + fc
— | | >
OBSTRUCTION® I ACCESS TO SUN ' I ORIENTATION I
T-—---——————- ﬁ e —
Conifer =11 ¢— No Access 0 - 15° E or W of South
Deciduous 10-2 vinter only|g— 16 -~ 30° E or W of South
Wall/Fence —i 10-2 summer only|¢— 31 -~ 45° E or W of South
Buildiag 10-2 anytime ¢ 46 - 60° E or W of South
<+ 61 - 75° E or W of South
wash-out :
o go to yard ¢ 76 - 90° E or W of South
wash-out
go to yard
NOTES -

L

I PERCENTAGE ACCESS

less than 407

40 - 54%
55 - 692
70 - 84%

85 - 1002
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SOLAR SULTABILITY ASSEéSHENT FOR THE YARD

NOTES

LYaRD | | AREAS (YARD) I [ sLope !
- ADJACENT — less than 60 ftz-_..—> Horizontal- ¢ 3 in 12
REMOTE —F 60 - 120 ft° -____’ 3in 12 -¢ 6 in 12
NO ACCESS 121 - 180 -.._’ 6 in 12 - < 9 in 12
* 181 + ftz 7-_’ 9 in 12 +
wash-out -
h 4
! ' OBSTRUCTIONS ' ACCESS
CONTFERS 4 NO ACCESS
DECIDUOUS ' 10 - 2 winter only 9_#" max
WALL/FENCE — 10 - 2 summer only 2 2 _max
BUILDING 10 - 2 anytime
\ 4 v h 4 ,
less than 40%
40 - 54%
55 - 69%
' 70 - 84%
85 - 100%
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INSTRUMERT }2

TATVERVIVY IL DATE: October
WIICH ONE ARt YOU? (MARKY ONE) [:] ilead of Househagl:'l

[:]Spouse
s====ss=szc=zz=s=szssszss=sas=s==ssa==ssss=sssazasssss==ssssssss=ssssss=

Through your response to these yuestions we would like to
know how you truely feel about the statements provided. This is
not a test, There are no rlght or wrong answers, and your
responses will be kept entirely confidential.

2+ 2 b+ 2 2 2 3 &+t F i i+ 13 4ttt ittt At Rtttk 2 Rt 2

INSTRUCTIONS: Mark with an 'X' the box which, by it's position
on the scale, best represents your opinion. '

1. To what degree would you be unconmfortable if you kept the
tempetg&gre of you house at 68 degrees through the winter?

uncomfortable j D D D D D D unco:;gtable

'2. Do you feel that your health and well being would be much
better, much worse, or somewhere in between if you adjusted the
temperature of your home to maintain 68 degrees throughout the
winter? ,

much better D D D D D D much worse

3. To what degree would you say overconsumption by individuals
has contributed to this country's energy problem?

vary much ] D D L] O D nét- very much

4. To what deyree do you think it possible that the cost of home
fuel may rise 'to the point where you won't be able to afford it?

very possible D :] D E D ] D not very possible

5. To what degjree do you think it possible that, for whatever
reason, your supply of heating fuel may be cut off in the near
future?

very passible D D D D D D D not very possible
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6. How essential is it to your personal health and well being for
the house to he airconditioned in the summer?

t |
e::en::?g ' :] D D D D very essential

o — - e S S S T S S SN S S am mm e mm M e e T ww w o mmm m
A+ - P R R e R R e

INSTRUCTIONS: Please indicate how strongly you agree or disagree
with the following statements.

7. It's just not worth it to sweat. some in the summer to save a
little ener%y. '
ron

c1Eac 1 o T T O 0

8. I find it very difficult to fall asleep in the summer without
an airconditioner on at night. ;

trongl strongl
Tsagred O ] . [] agree ~

9. While others might tolerate turniﬁg off the airconditioner in
the summer, my own need for being cool is high.

oy n 0] [ sy

16. Turning off the airconditioner and opening the windows every
time it gets a little cooler outside is just not worth the
trouble.

sy DO 0O 00O OO s

11, It is immoral to consume any more energy than I absolutely
need ,
. rong] strongl
B OO [ [ dree™

3

12. The energy crisis is largely due to real worldwide shortages
of fuels needed to produce energy. '

wwoee [1 0 00 O 0O O O ey

13. The energy crisis is largely due to profiteering by those who
control the world's energy resources.

sk O O 0O O [ [ ssreasVy
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14. While others may be willing to set their thermostat Jlower in
the winter, my own need for a very warm house is high.

ifeagren ] [ [0 evee®™

15, The energy crisis certainly doesn't warrant all the attention
given to it in the last few years.

Shronely 000 O[O seey

16. Ametrican technology in the past has come to grips with all
major crises and it wzll no doubt:  soon discover a solution to the
energy problem. -

rongl y strongl
fsaggeg - D agreeg ¥

17. Consumers have the right to use as much energy as they want
and can pay for. _

it i T ] [] sgreas

18. Trying to save a few pennies a day conserving energy is ]ust
not worth it,

strongly ' strong}l
disagrgeJr D agreeg y




1€4

9. Wintin these categofies. could you tell me about what your combined family
income (before taxes) was last year? (Responses will be kept entirely
confidential) )

less than $5,000
§5,000-$9,999
$10,000-$14,999
$15,000-$19,999
$20,000-$24,999
$25.000-$29,999
$30,000 and above

20, What was the last level of formal education you completed?
: Never attended school

Grade school
Junior high schoal
High school

Vocational training
,College - Bachelor Degree
" College - Masters Degree

College - Doctorate
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TABLE 52

Residential Survey Sample Data - Gas Heated Residences

Energy Demand Space Heating Sp. Cooling
Area
Year Heated N. Gas Elec Total Total BTU/sq Total BTO/sq
iD Built Sg.Pt. MBIU HMBTU MBTO HBTU  ft/HDD MBTU £:/CDD
1 1973 1300 114.8 24,2 139.0 95,0 13.3 3. 1 2. E
2 1968 1352 147.3 73.4 220.7 82.3 11.07 13.8 11.6
3 19¢¢& 1350 173.7 30.1 203.9 120. 4 1€. 22 7.2 £.0
4 1963 970 89. 4 17.2 106.6 77.0 14. 43 4.7 545
5 1367 2500 157.5 &#1.5 199.0  13€.0 3.9 .8 2. €
ave. Jus4  13e6.5 37.3 173.8  102.1 12,38 €.9 2. €
€ 1855 2178 125.0 28.2 153.2 8&.4 7.21 E.2 3.2
7 1852 1154 110.7 36.9 147.6 76.0 12.13 9.5 9.3
8 1955 210 157.5 2¢&.5 183.9 120.9 10. 18 8.2 .3
g 1956 1123 89.4 17.2 106.6 64.0 10. 36 1.4 1.4
10 1955 1188 107.6 8.5 111.1 75.8 11.55 o7 w7
11 1349 1024 100.6 21.5 121.9 68.6 12.18 4.1 4.6
ave. lu71 1314.3 23.1 137.4 81.3  10.60 3.0 3-3
12 1921 2800 132.1 21.2 153.3 105.6 6.86 5.5 2.2
13 1920 528 93.5 17.5 111.0 58.7 20.21 1.6 3.5
14 1925 830 130.1 25.9 156.0 85.1 18.64 2.3 3.2
15 1920 900 143.3 18.0 161.3 114.1 23.05 1. €& 1.9
16 1920 1220 115.8 28.5 140. 4 87.6 13.06 1.5 1.4
17 1924 1206 129.0 24.3 153.4 83.1 12.53 4,2 3.9
18 1921 1800 128.0 21.9 150. 0 86.9 8.78 -6 o4
19 1931 1091 1e7.6 24.1 191.8 133.8 22.31 5.5 5.7
ave. 1297  12%.9 22.2 152.1 4.4  15.¢€8 2.9 2.8
20 12905 1053 121.9 25.8 147.7 87. 1 15.05 7.1 T+ &
21 . 1918 2100 165.6 16.3 181.9 128.0 11.09 1.0 a5
22 1900 96U 125.0 30.¢ 15€.6 87.¢ 1€.53 E.5 7.6
23 1900 985 168.6 22.8 191. 4 121.9 22.51 8.5 9.8
24 1900 1025 149.4 2¢6.8 175.¢ 117.3 20.82 4,7 82
25 1900 1388 139.2 24.7 163.9 83.8 10.98 4.5 3.5
26 1915 785  83.3 14.8  98.1  57.9 13.42 1.1 L5
ave. = lise  13¢.3 23.1  159.3 97.&  15.177 4.8 3.1
27 1885 2150 220.5 22.5 243.0 179.8 15.21 2.4 1.3
28 1880 1909 121.9 29.8 151.7 94.7 9.02 - -
29 1893 834 9%.¢ 10.3  110.% 72.4  15.78 -4 .5
ave. 1€31 147.3 21.1 1e8.4  115.¢6  13.34 .9 - £
Total
Average 1370 131.1  25.1 15¢.2 9¢. 1 13.94 4,3 3.
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TABLE 53

Residential Survey Sample Data, (Continued)

Dwelling Characteristics Thermostat Setting

ID Insulation Storm Storm Caulk Weath Total Daytime Nighttime

# Attic wall Wind. Doors strip Score 60 65 70 75 50 55 60 €5
B-38 BR-11 All All recent recent 24 64 69 74 73 54 59 64 83

1 2 4 ] 4 q 2 20 X

2 2 4 4 4 [ 4 22 X

3 z 4 [ 0 0 0 10 X

4 2 2 4 4 2 0 14 X X

5 2 2 4 4 4 3 19 x x

av. 2

6 2 4y 3 2 E | 2 16 X x

7 2 4 [} i b 3 22 X X

8 2 ) 4 b 4 0 18 X X

9 2 1 4 4 0 0 11 X b4

10 1 4 4 4 0 0 13 x x

11 2 4 4 4 9 2 1€ X ?

av. 1.8 3.5 3.8 3.7 1.8 1.3 1

12 2 4 4 0 2 2 14 X ;

13 3 0 4 4 1 0 12 b 4 X

13 0 g b q 0 2 14 X X

15 0 1 £ 1 2 4 12 x x

1€ 2 4 4 !} 3 3 20 x

17 1 2 i) 2 0 4 13 x X

18 4 4 L} 3 4 4 23 x X

19 2 0 [ 4 1 2 13 x x

av. 1.8 2.4 & 2.8 1.8 2.6 15

20 2 2 ] 4 2 4 18 X X

21 1 4 2 § 4 0 15 X X

22 4 4 1 4 3 [ 23 X

23 1 1 4 4 0 0 10 X

246 2 2 4 4 0 4 16 X X

25 2 4 ) 4 0 0 14 X X

26 2 4 2 5 9 1 ik} b4 X

av. 2 3 3.4 3.7 1.3 1.3 13

27 3 0 4 4 3 2 16 X X

28 O 0 1) i 4 4 1€ X X

29 2 0 3 4 3 0 12 x x

av. 1.2 0 3.7 1 3.3 2 10

Total

Av. 2 2.8 3.8 3.5 2.1 2.0 15,9



TABLE 54

Residential Survey Data (Continued)

Solar Suitability Potential

For Space Heating For Water Heating Only
Roof and ¥Wall Area Roof Area Only
ID High MNed Low High Med Low
1 X X
2 X X
3 X X
4 X X
5 X X
B X X
7 X X
8 X X
9 X X
10 X X
11 X X
12 X X
13 X X
14 X X
15 X X
16 X X
17 X X
18 X X
19 X X
20 X X
21 X X
22 X X
23 X X
24 X X
25 X X
26 X X
27 X X
28 X X
29 X X
30 X X
Total 19 7 b 22 2 6

% E3:.3 23.3 13.3 73.3 €.7 20

The following procedure was used to estimate the
for water heating;
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solar potential



if
if
if
if

if
1f
if
if

if
£
% o
if

v_166
v_1&7
v_1568
v_170

v_166
v_167
v_168
v_170

v_1686
v_1€7
v_168
v_|70

e A= wa (D

1e8

6, 7, 8, or 9 then do

1! then

4 then

3, 4, or 5 then Label = High Solar Water Heating/
High Roof Area, Some Shadirg

4 or S5 then

1 then

4 then

5 then lLabel = High Solar Water Heating/

Medium Roof Area, No Shading

or 9 then

then

then

or 2 then Label = Medium Solar ¥Water Heating/
Small Roof Area, No Shading

lLabel all others = Low Water Heating

The following procedure was used for determirirng solar space heating
potential:

if
if
if
it
if
if
if
if

iE
if
it
if
if
b1
if

if
if
if
if
if
if
if

if
if
if
if
if
if

v_159
v_160
v_161
v_163
v_16¢
v_167
v_168
v_170

v_159
v_1¢0
v_161
v_1€3
v_166
v_1€8
v_170

v_159
v_160
v_161
v_1€3
v_166
v_1¢e8
v_170

v_159
v_1£0
v_161
v_163
V_166
v_167

LI T T IO {1 [ A |
NN EFEON N BN JEN= G

| T T I T

oo nn

or 8 or 9 then

then

or 4 then

or 5 then

or B or 9 then

then

or 4 then

or 5 +then Label = Higqh Space Heating/ High Wall, High Roo:

or 8 or 9 then

then

or 4 then

t hen

or 5 or 6 then

or 4 then

then Label = High Solar Space Heat/ High Wall, #edium Roof

or 5 or 6 then

then

or 4 then

then

or 8 or 9 then

or 4 then

then label = High Solar Space Heat/Medium Wall, High Roof

DTN~ N s &

4, 5, or 6 then
1 then

2 or 4 then

4 or 5 then

4 or 5 or 6 then
1 then



if
if

if
if
if
if
if
if
if
if

if
Af
if
iE
if
it
if

v_168
v_170

v_159
v_160
v_161
v_163
v_166
v_1%&7
v_168
v_170

v_159
v_10
v_163
v_1Tet
v_167
v_168
v_170

[T T L T T [ 1 O 1

BN e - N e

L O T T 1 A T

G B = o 5 e =4

L )

169

or & then
or 5 then label= Medium Solar Space Heat/
Medium Wall, Medianm Roof

or 8 or 9 then
then

or 4 then

or 4 or 5 then

or 2 or 3 then
then

or 4 then

or 5 then Label = Medium Solar Space Heat/

High Wall, Low Roof

or 2 or 3 then

then

or S then

or 8 or 9 then

then

or 4 then

or 4 or 5 then lLabel = Medium Solar Space Heat/
Low Wall, High Roof



Appendix C
HARYSVILLE MERCHANTS ATTITUDE SURVEY

Merchants Attitude Analysis
Marysville, Kansas

December, 1982

Prepared By:

Kansas Department of Economic Development

John Carlin, Governor
Charles J. Schwartz, Secretary

Planning and Community Development Division
Dennis McKee, Director

Project Director: David Ayers
Statistical Design: Kevin Carr
Graphic Design: George Mathews
Report Preparation: Sandy Kampschroeder
Carol Hawkins
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ENERGY ENERGY

As energy costs continue to rise, the impact on small businesses
becomes a major factor in their ability to maintain a reasonable profit
margin. With the assistance of a design class of the KSU College of
Architecture and Design, a number of altitudinal and demographic energy
related questions were developed. These questions were included on
the survey form to gauge the impact and attitudes of Marysvilie
business people regarding energy and its costs.

Business people were asked if the increased cost of energy affects
the way they operate their businesses. Fifty-six percent of the
respondents indicated that it has, 35.4% said it has not, and 8% of
the business people did not know. W4hen asked if they thought energy
will continue to rise in price, 91.2% feel it will, 7.1% have no
opinion, and only 1.8% feel it will not rise in price. Respondents
were given an opportunity to add additional comments and those res-
ponseé are included in the appendix on page 31.

Temperature is a consideration when determining the shopping
comfort of a retail downtown area. To gauge the perception of
business people regarding thermal comfort, respondents were asked of
what importance temperature and wind are on attracting customers to
shop downtown. Twenty-six percent feel it is important, 54.9% feel
it is of some importance and influences shopping behavior, and only
18.6% feel it has no importance.

Almost a majority (48.6%) of the business people indicated they
have no plans to reduce their energy costs in the next year, 39 do
have an energy plan for the coming year, and 12.4% did not know.
Respondents were given an opportunity to add additional comments
and those responses are included in the appendix on page 32.

Finally, respondents were asked if they would be interested in
forming a cooperative with other businesses to reduce the total

and individual costs of energy related improvements. Forty per-
cent of the business people are interested in forming a cooperative
arrangement, 24.3% are not interested, and 35.9% have no opinion.
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Business people were asked a number of guestions regarding

their heating and cooling system. Gas is the primary fuel utilized
by Marysville businesses to heat space and water for their structures.
Eighty-seven percent of respondents use gas for heating either water
or space, and 60.6% use gas for both their water and space heating
needs. Electricity, while not as popular among business people, was
used by 21.3% of the respondents. Propane, 0il, wood and other fuels
received very limited usaae in water and space heating needs. It
should be noted that 85.9% of respondents pay for their heating fuel
bills.

A large majority (91%) of businesses responding air condition
their business places. Central air conditioning units were most
popular and are utilized by 66% of the businesses in Marysville.

Nine pércent of businesses do not air condition their buildings, and
25% use room air conditioners. Sixty-three percent of businesses
utilizing room air conditioners operate one unit, 26.3% have two
units, and 10.5% use more than two units. It should be noted that
89.2% of respondents pay for their electrical hills.

SUMMARY OF ENERGY ATTITUDES

« Fifty-six percent of business people indicated the increased cost
of energy has affected their business operations.

* (Over ninety-one percent (91.2%) feel energy costs will
continue to rise.

* Qver eighty percent (80.9%) feel thermal comfort has at
least some importance in attracting customers to shop
downtown.

* Thirty-nine percent have some plan to reduce energy costs
in the coming year.

-* Forty percent are interested in forming a cooperative
with others to reduce energy costs.

* Natural gas is the predominate fuel for heating businesses
in Marysville. :

* Central air conditioning is present in over 90% of the
respondents businesses in Marysville.

* Qver eighty-five percent (85.9%) of the respondents pay
for their heating fuel bills and 89.2% of respondents
pay for their electrical bills.



1. How many years has your establishment been in business?

Less than 1 year 7 173
1-2 years 8 9-10 years 2]
3-4 years 2 11-15 years 7
5-6 years _10 _ 16-20 years 16
7-8 years 2 Over 20 years 62
2. How many years has your establishment been in business at its present
location?
Less than 1 year 11
1-2 years 8 9-10 years 5
3-4 years 9 11-15 years 5
5-6 years 14 16-20 years 17
7-8 years / Over 20 years 41
3. Which of the following best describes your establishment?
Own structure and property 69 Rent structure and property 17
Lease structure and property 11  Rent office space 15
Lease purchase structure and property 3 Other 0
No Response 2
Do you pay the bills for: Heating Fuel? YES 94 NO 16 NR 7
Electricity? YES 99 NO 12 NR 6

4, If you do not own the building, is the owner a local resident?
YES 37 NO 10

5. Designate how each floor in your building is primarily used. (Check only
one blank on each floor.)

BASEMENT FLOOR FIRST FLOOR UPPER FLOOR(S)

Storage 28 Storage 1 Storage g
Retail i Retail 53 Retail 2
Residential 0 Residential 3 Residential 8
Office 13 Office 35 Office 3
Vacant 7 Vacant 0 Vacant 14
Shop [ Shop 18 Shop 0
No Response 58 No Response 7 No Response 81

6. 1Is the structure in which you are located of adequate size to house vour
business activities?

YES 102 NO 13 NO OPINION 1 NO RESPONSE 1

7. Is the structure in which you are located in adequate condition for your
business operations?

YES 106 NO 7 NO OPINION 3 NO RESPONSE 1
8. Do you plan any improvements to your structure in the near future?
YES. 35 If yes, what type? Exterior 13  Extericr & Interior
NO 79 Interior 12

NO RESPONSE 3 NO RESPONS 83

(o]




10.

11.

12.

What are your business hours?

OPEN AT "CLOSED AT
7 a.m. or earlier 10 Before 5 p.m. 6
8 a.m. 26 5 p.m. 27
9 a.m. 23 6 p.m. 9
Later than 9 a.m. 9 After 6 p.m. 20
NO RESPONSE 49 NO RESPONSE 55
OPEN CLOSED NO RESPONSE
Monday Evenings 22 85 10
Thursday Evenings 35 72 10
Lunch Hours 69 gy 13
What are your Saturday business hours?
QOPEN AT CLOSED AT
Before 8 a.m. 9 Noon 21
8 a.m. 15 1 p.m. or 2 pam, 3
9 a.m. 18 4 p.m. 2
After 9 a.m. 10 5 p.m. 4
Not Open i 6 p.m. 4
NO RESPONSE 58 After 6 p.m 19
Not Open 7
NO RESPONSE 57

- Are you open on Sunday? YES 20 NO 97

Indicate the number of full time equivalent employees employed at your
business?

NUMBER OF EMPLOYEES NUMBER OF RESPONSES
_1 35
2 20
3 12
3 _8
3 1
6 e
I -
) 1
% or more 8

No Response 22

FOOD STORES OR RESTAURANTS -- Do you now carry or use local (Marsnall or
surrounding counties) produce? YES 15 NO

l
‘Lo

If not, would you consider it if reasonably priced?
YES G NO 3 NO OPINION 2

vlould you support a cooperative advertising program to promote the area
merchants and the community?

YES 44 NO 19 NO OPINION 34 NO RESPONSE 20
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13.

14.

15.

16.

Are you a member of the Marysville Chamber of Commerce?
YES 71 NO 36 NO RESPONSE 10 173
I[f not, what are your reasons?

- Chamber is too self centered on Broadway only, not tc promote
greater Marysville in general.

- Conflict in goals: downtown vs. ag implement dealers.

- The Chamber is geared for retail business on Broadwayv.

- Too busy to be a member.

- Chamber of Commerce leaves too much to be desired.

- The Chamber never came around to ask for my dues.

Would you participate in a Chamber supported shoppers survey?

YES 53 NO 12 NO OPINION _37 NO RESPONSE 15
Do you participate in the following special events?

YES NO NO RESPONSE
January Clearance Sale 20 77 20
President's Sale 17 81 19
Easter Promotion 27 74 16
Pony Express Days 30 70 17
Father's Day 22 74 21
4th of July Promotion 24 74 19
July Sidewalk Sale 34 65 18
Back to School 25 72 20
Fall Opening ) 23 76 18
Black Squirrel's Day 31 69 17
Christmas Opening 33 67 17
Christmas Season 42 59 16

Are there other special events you would like to see incorporated inIe
Marysville promotional events?

YES 9 NO 30 NO OPINION 62 NO RESPONSE 16
If yes, please indicate suggestions:

- I think the Chamber of Commerce is making a real good effort in
their promotional events during the year.

- Chamber needs to involve others in Chamber promotions - if nothing
else for planning purposes.

- Mothers Day

- Youth activities during school vacations.

- 1 would 1ike to see the money spent on a model community, which
is apparently a waste, because things are worse than ever, be
used for a YMCA type entertainment center.

- Since the community is dependent on agriculture, I think more
farm-city activities need to be developed than the farm-city
night.

- Auto shows

- Implement shows
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17. How would you rate the following community services?
No No
Excellent Good Adequate Fair Poor Opinion Response
Police Protection 10 36 42 13 7 3 6
Fire Protection 25 55 23 4 3 3 4
Maintenance of Public
Spaces 8 35 40 18 4 5 8
Trash Pick-Up 27 58 14 5 1 4 8
Water 10 28 29 19 25 0 3
Sewer 10 51 39 7 2 2 6
Electric Power 18 63 2z 5 £ 1 6
Natural Gas 20 62 21 3 1 2 8
Telephone 16 37 39 17 5 1 3
Chamber of Commerce -9 37 33 14 7 11 6
18. With regard to conducting your business, do you consider the overall
appearance of the central business district to be:
33 very important 12 of 1ittle importance
5  important 6 has no influence
5 no opinion
5 no response
19. How would you rank the appearance of your downtown compared to surrounding
communities?
7 excellent 2 worse 3 no response
49 good ) 2 much worse
51 average 3 no opinion
20. Would you support the continued renovation of downtown Marysville as it

has been developed on the Koester Block? (Lighting, brick sidewalks,
trees, store front improvements.)

YES 48 NO 34 NO OPINION 27- NO RESPONSE

- Downtown brick streets are extremely rough - should be improved.

- At a time when economy is such that to do so would not bankrupt and
permanently close the doors of the merchants presently there.

- Yes, but not to force all businesses to conform - currently too
expensive.

- Begin again when things are better economically.

- It should be up to each business and owner.

- As long as feasible. Don't overspend.

- The renovation would give uniform look. The trees wouid add some
color which is needed and break up the angular store Took.

- The renovation of our downtown is good, but should in no way be a
1imiting factor in any business expansion.

- Appearance is good, but empty businesses need to be filled.

- Lighting yes, but only if the city picks up part of the tab - no
bricks.

- I don't think brick sidewalks and trees make a business.

_8

- It has been good improvement on downtown, though we are outside city

1imits.
- Lighting and store front improvements - yes.



20.

21.

Would you support the continued renovation of downtown Marysville as it
has been developed on the Koester Block? (Lighting, brick sidewalks,
trees, store front improvements.) CONTINUED

I am for it, but since it does not cost me anything makes quite a
difference,

Store fronts and in-store improvements should be primary,

Because all the work would be along Broadway nothing is being done
for merchants on Center.

Trees are not going to bring business.

Benefit not worth the cost.

Get rid of those darn slick, worthless brick.

Already pay taxes for street lighting, why should it also buy the
street.

Not until our main streets are cleaned on a day-to-day basis.

Need a way of keeping young people employed.

1 am having a bad enough time supporting myself at this point and
time,

When you consider renovation, I think you must consider if the
business paying the cash can actually afford the expense and if new
business will off set it.

Not unless the residents, and not businesses, pay for the development -
we don't need another tax for being in business in Marysville.

I can not see putting that much money into putting a man in business
(Koester B?ockg

Lighting is good - but city should get involved and pay for installing.

Do you think that downtown needs a certain type(s) of new business?
YES 57 NO 12 NO OPINION 40 NO RESPONSE 3
1f yes, what types?:

Good steak with club

(3) variety store

Retail clothing

Any type of business as empty buildings do not make good appearance
A building material supplier that is interested in researching and
stocking energy saving supplies and educating the potential purchaser
of the advantages of the products.

(3) Dime store

(3) Any retail

Men's clothing

New industries

Grocery

Anything

(2) Health store - diet center

A great deal of downtown space is going to office use, this may hurt
retail base.

Health care - pet store - book store

(2) Better restaurant

Warehouse food store

Fast food restaurant

Anything that can make it in these times



Do you think that downtown needs a certain type(s) of new businesses?
CONTINUED 178

- Entertainment center

- Eating establishment - thank goodness for the Koester House - prior
to the opening it was an embarrassment to have out of town business
associates to join you for lunch

- Not necessarily new businesses but we do need to at least fill the
"vacant" spots

- A city health center or gym would be great

- Medium priced children's clothes

- Men's and boys store

- Bicycle shop - motor bike

What do you think are the biggest problems downtown?
Cleanliness/Appearance

- Owners indifference to the appearance of their own stores.

Buildings
- (6) Empty stores
- A11 businesses working together fixing up buildings
- Need to refurbish old store fronts.
- Like to see continued improvement in store fronts.
- Vacant buildings - when you have vacant buildings it gives
the appearance the town is dying.
- Penney's won't remodel
- Building west of Pony Express needs improvements.

Traffic

- Location of railroad and highways
- Railroad holding up traffic

Streetscape
- (4) No public restrooms

Parking
- Employees taking up parking spaces
- (17) Parking
- At times the parking is a problem
- Business people taking up parking spaces
- (3) Employees parking downtown
- Lack of off street parking for employees

Retailing

- Lack of aggressive marketing

- Lack of retail outlets

- Prices too high

- (2) Difficult for small merchants to compete with
chain stores

- Not enough business

- Lack of aggressive merchants

- Need more space for new businesses

- Walmart ,

- I feel some merchants do not specialize in their type of
business - they want to overlap in other areas instead of
promoting items they are "supposed" to handle



22. What do you think are the biggest problems downtown? CONTINUED
Attitude

Lack aggressiveness - poor attitudes. More attention
should be paid to customer needs rather than so much
about the aesthetics.

(4) Lack cooperation

PubTic attitude

Lack of friendly, courteous, attentive owners, managers,
and clerks. Lack of pride in exterior and interior
buildings.

Lack of competitiveness. I have the feeling from many
that they often do not care if I or anyone else does
business or not.

A "make do" minimal expense attitude "hope things get
better, but I don't want to spend anything to help."

(2) Attitude of merchants

Lack of coordination in efforts to promote Marysville

as a total shopping place

Jealousy between merchants

(2) Too many people trying to run other peoples business
and spending their money

Poor attitude of retail merchants over the vears has set
a feeling of distaste in the local populace due to high
prices and snobbish attitude. Long term problems, now
they want a short term solution.

Streets

Inadequate drainage and main street in need of immediate
repair.

Street up keep

Dirty streets

(9) Brick streets

Miscellaneous

Some services duplicated to the non-profit point. Inability
of downtown to accept the fact that other off Broadway/Center
businesses are part of the community backbone. A need to

promote the community as a whole.

None

Present economic condition

(2) Kids from 10-50 drinking

Too many years of "taking" and "giving littie" in rezurn
(3) The economy

Kids on bikes

Too many places to purchase beer - too easy to get

The only part of Marysville that is promoted is the merchants
on Broadway. If they would clean up Center street downtown
" Marysville would be better. Walmart has about put everybody

out of business.

Poor conditions for handicapped

Need more things for young and retired people to do.
The street is full of kids with nothing to do.
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What do you think are the biggest problems downtown? CONTINUED
Miscellaneous - Continued 180

- Failure of our court system to act, city administration
adds to confusion.

- City council

- Chamber of Commerce

- Rent on most buildings are too high so small businesses
can not afford to rent

What do you think are downtown's assets?
Cleanliness/Appearance

- Businesses are clean and kept up
- (4) Attractive
- (5) Compact area

Buildings

- Age of buildings - old type could be a drawing card
Traffic

- Highways

Streetscape
- We have a picturesque historical setting

Parking
- Free parking - compact area and fair assortment of
stores
- Adequate parking
Retailing

- (3) Well established business

- Good stores, banks, and cafes

- The established businesses

- Dependable merchants

- Yariety

- A few younger retailers show some spark
- Good variety of stores

- Business that is located downtown

Attitude

- The good will of the merchants

Relatively compact - friendly - attitude of business
people

- Publics investment in the area

(3) Merchants are friendly

(5) Friendly people

Streets

- Paved streets
- Brick streets - no parking meters
- Wide streets
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What do you think are downtown's assets? CONTINUED
Miscellaneous

- 0K

- Willing and skilled workers with desire but need help
going. Excellent selection of goods and services. Easy
tc get around central business area.

- {2) Location, history, two major highways through town

- Central location

- A few good merchants and a few good buildings

- (3) Unique agriculture market location. One of the few
towns in the mid west to have all the major agri dealers
in the same town - drawing from distances way out of
proportion to size

- (3) Historic background

- Too many to list

- Marysville has a lot to offer. Have had lots of tourists
just walk the streets - they enjoy just looking, and many
times 1 am sure they make purchases.

181

Indicate the type of fuel you use for heating your building and water.
Heating Space Heating Water Both HNot Applicable HNo Response

al Gas 27 4 71 6 9
ricity 9 9 7 21 71
ne 2 1 1 28 85
3 0 1 29 84
B o _0o 29 84
4 1 0 29 83
What type of air conditioning do you have?
10 None 1 unit 24
26 Room (How many units?) 2 units _10
4 Central 3 units 3
2 Heat Pump 8 units 1
5 No Response

Please indicate the importance of outdoor thermal (temperature, wind, etc.)
comfort of pedestrians in attracting customers to shop downtown?

24 Important

56 Of some importance, but does influence shopping behavior
19 No importance

15 No response

Has the increased cost of energy affected the way you run your business?
YES 64 NO 40 NO OPINION 9 NO RESPONSE 4

0o you think the cost of energy will continue to rise in price?
YES 103 NO 2 NO OPINION 8 NO RESPONSE 4
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Do you think the cost of energy will continue to rise in price? Why?
CONTINUED

Yes

(2} Limited resource

Energy in its present form is a depletable substance.

Because of factors of bookkeeping - the more the utility

spends the higher the rates. Utilities have found they

can get rates increased very easily without public backlash.

How else will the oil companies continue to make large profits.
Democrats

D.0.E. is operating in reverse

Utility companies are monopolv's and will gouge whenever possible.
The price of gas and electricity has always gone up.

Dwindling 0i1 supplies and increased production costs.
Deregulation - inflation

A continued strong demand with more Tuxuries using energy every
year.

Utilities have the only game in town

Inflation, decontrol, and natural gas

Because of the cost, people are turning to different ways (so
cost goes up to the rest who are using it).

(3) Deregulation

(3) Big companies

Obvious that oil products will rise.

People want more ways and we have to pay for energy improvements.
Mo competition

A1l they have to do is ask

(2) 1t always has

Scarcity of resources

Utilities are greedy

Its built into the system - the more we conserve the more we pay
Higher level of use, general inflation and depletion of fossil fuels
(2) Government policies. Profit gouging energy companies.

0i1 companies are contolling the government and country.
Probably

Can not if natural gas increases

Natural gas price contracts

Imports and deregulation

Inflation

Republicans

Higher wages

2ig business

Do you have any plans to reduce your energy cost during the next year?
YES 41 NO 51 NO OPINION 13 NO RESPOMNSE
If so, what do you plan to do?

Reduce number of trips, car pool, and use telephone
Insulation, more efficient equipment, better scheduling
Weather stripping around doors and windows

Already using as little as possible.

Continue to pay bills so will be aware of cost

Burn wood

(2) Better insulation
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Do you have any plans to reduce your energy cost during the next year?
If so, what do you plan to do? CONTINUED 183

- Try to get my compressors on demand meter so they don't all
start up at once

- Open to suggestions

- Maybe in a year or so change out large front windows to the
south

- New boiler - new storm windows

- Use less 1lighting - turn down thermostat

- Waste o0il heater

- Whatever can be done

- We are remodeling future building to occupy in 1983 - putting
in R-11 insulation, heat pump

- Install fans

- We just completed a new office building and considered energy
cost in the construction

- Pray

- Close front windows

- Maybe try to get along without air conditioners on marginal
days. Same way with heat.

How interested would you be in forming a cooperative with other businesses
to reduce the total (and individual) costs of energy related improvements?

9 very interested ' 25 not interested
32 interested 37 no opinion
14 no response

GENERAL

Express your personal feelings and ideas on improvements for Marysville.

- More retail businesses downtown with more promotions.

- In towns the size of Marysville business js slow especially
the real estate business which is picking up now, due to
lower interest rates and I feel this will help many businesses
that are hurting now.

- Things are going to happen - how well depends on how well we
plan

- Marysville attitude must change from one of "everything is
wrong" (negative) to "we can do" (positive), we should learn
from the past but not live in the past. We should accentuate
the position in our conversation and print. We should actively
pursue industry and business.

- We need the input of the community as a whole on what is needed/
wanted. The business community must set aside the dog eat dog
feelings and to set down together long enough to get headed in
one general direction on major projects. Many marginal services
need not be duplicated. We must think of the Marshall County
area as a common community and try to promote and sell on that
basis. We need banks that are willing to invest heavy in the
county instead of bonds, etc.



. Express your personal feelings and ideas on improvements for Marysville.
CONTINUED

- VYote Democrats out of Washington, D.C. and Topeka - exercise fiscal
restraint and prosperity will return

- No drastic changes - improvements to be made as money is available

- Get the Union Pacific to finish their park. If they don't want to
plant grass, they should make it a parking lot.

- Work together

- Need downtown development bad. (Meed to develop area vacated by
Hotel Pacific.)

- Need to develop better attitude

- 1 think Marysville is a good town and for improvements, each
business should keep striving to improve themselves.

- This survey is a waste of tax payers time and money.

- Businesses that have back entrances on Center Street need to
do something to improve the looks of the back of the buildings.
1t certainly does not make a good impression to travelers.

- Small businesses need to become more service oriented to compete.

- Work together instead of trying to shove ideas down others
throats, which will not be practical in this community. Repairs
to building and clean up Center Street. I realize brick streets
are nice, but if they want to keep them - fix them. If possible
replace our downtown lighting with something more attractive.
If nothing else, paint the poles and arms.

- Bring in some new industries instead of trying to keep them
away. Install concrete and asphalt instead of those costly
brick they are slick, expensive up keep, rough. If the
Chamber, PRIDE Committee, and others are going to push advertising
lets do it on an even basis.

- Need area wide industrial development push to attract new
industry to Marshall County. New housing developments in North
Park. Remove brick, level base and relay bricks. Monthly
promotions of businesses together. Pony Express Barn and Koester
House Museum should be open summer time from 7:30 a.m. to 8:30 p.m.
seven days a week.

- Some innovative credit programs by local banks. Local purchasing
whenever possible.

- (2) Continue downtown renovation.

- 1 am happy with Marysville at the present time. We need to
continually try to improve our educational system. Also work
to give young people a variety of worthwhile alternatives.

- [ have been impressed with Marysville since I first came here
a year ago. As rural town - this community has done very well
compared to most. I believe strongly that we need to "sell”
our town companies - capable of bringing jobs to the area.

- Need nicer restaurants. Fill up empty buildings. Need to
push for new companies to come into area to stimulate interest
in young people to stay.

- We need some overnight camping areas. Our city park is a
disaster.

- Marysville needs something to get thinas started

- More industry
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. Express your personal feelings and ideas on improvements for Marysville.
CONTINUED

- Find parking area for business people so wouldn't take up shopping
spaces

- New industry

- Utility lines underground

- Paint crosswalk and parking stalls

- Many improvements have been made in overall appearance of
Marysville - flowers, trees

- You cannot bring business in on looks - merchants have to offer
service and be willing to help customers - trees, bricks, and
lights don't cut it.

- There appears to be too many factions trying to improve
Marysville - there needs to be one central body to coordinate
or oversee the activity

- Need two new city trucks and improved fire department training

- Union Pacific Park needs to be completed

- Need activities for the kids

- If they would worry about the whole town and not just the
Koester Block things might get done.

- I feel the main thing is to improve the image and ocutlook on
the buildings and surroundings

- Soon Marysville will have a general improvement plan now being
finalized. Considerable study has gone into this project and
it will provide the blueprint for future development.

- Each merchant can improve the looks of their business - inside
and out.

- There are a few who are trying to cram this down our throats.
We don't need it. We can't afford it and it is not necessary.

- Too many people talking and not wanting to work with others.

- Mayor and city council very bad - bad on the town.

- Chamber needs to be striving to draw industry into the area.
Labor costs are low as well as other overhead expenses. The
railroad would also be an asset to industry.
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SOGGESTED STRATEGIES FOR COMHNUNITY ENERGY MANAGEMENT
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Strategies for Energy Management in Energy Resources

Character and Strategy
Focus of Energy Impact
Strategy Area
o
(e}
=4 8 -t
— 0 — |~ -
et el ol | @
> O g. +» - —~] =l g
L] »| O O o O S.JJH-H |
O] =] =~ 23 c|lo <] O
2 2] - L —l Ol 2] a
m| S © B4 2 (SR ) g [
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gl Bl 5|8 5% 6|5/ 8|88|E
2l H R =E0Omo =l mjOMH e
Option Strategy
Increased use of | Low interest loans X X X1 X
Solar, Wood,
Wind, Hydro- Grants to low-income households X X| X X
power, and
Solid Waste Real property tax credits X X X| X
Favorable utility rate structures X X| X|1X{X| X
Real property tax abatements X Xi X Xt X
Sales tax credit/exemptions X X! X X{ X
Zoning ordinance X X X1 X X
Real property tax exemptions X X| X
Advertising campaigns X X| X} XX| X
Information services X X XXX} X
Individual building consultation XX XXX} X




Strategies for Energy Management in Community Design
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Character and Strategy
Focus of Energy Impact
Strategy Area
=
[+]
o c et
— O |~ -+
o - Lol |~ e~
el 26 Jmﬁ 2| DS R E
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m| = o I 4 4 O}l o 0nin
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Option Strategy
Locate housing | Zoning ordinance X[ X X X X
near employment }
| and services | Real property tax abatements X X X
Increase use of | Zoning ordinance X[ X X X1 X| X
mixed/multi use
facilities Real property tax abatement for
: ___conversion X X1X] X
Increase use of | Zoning ordinance/subdivision
landscaping and regulations Xi X X X X
shading
Real property tax credit X X X| X
Low interest loans X X X| X
Grants to low-income household X X X
Sales tax credit/exemption X X| X X{ X
]
Information service X| X| X X| X
: Advertising campaign X| X| X[(}|X]X]| X
Increase use of | Zoning ordinance X|X X X
multi-family
housing Real property tax abatement X X| X X{ X
Major rehabilitation loans X X X{ X
Source: Northern Energy Corporation, Planning the Energy Efficient Community, 1981.
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Strategies for Energy Management in Building Envelope

Character and Strategy
Focus of Energy Impact
Strategy Area
5
3 3 3|5l
Bl 95 ged|d(Sl825
g 33| 4535|5858
8 g8 . d2a5 13|83
5 28855 5|5/|8(82|E
= HE20m s iElo~ &
Option Strategy 1
Increase Municipal ordinance X X1 X X| X
weatherization Building code amendment X X X X
and insulation Mandatory compliance at sale,
in Richmond resale, or lease through
homes and disclosure and inspection X X| X||X|X] X
businesses Real property tax credits X X X{ X
R Low interest loans X X X| X
Sales tax credit/exemption X X! X X1 X
Individual plant consultation X X X
Information services X| X| X[1X]X] X
Advertising campaigns X| X| X|1X|X| X
Civic awards for cooperating
businesses _ X X
Increase use of | Municipal ordinances for own
glazing and operations X Xi{1X
storm windows Municipal ordinances X X X{ X
Mandatory compliance at sale,
resale, or lease through
disclosure and inspection X X X[ X|X]|] X
Real property tax credits X X X| X
Low interest loans X X{ X|1X|X]| X
Grants to low-income households X X X
Sales tax credit/exemption X X| X Xl X
Information services X| X| X|[X|X| X
Advertising campaigns L X X[ X]|X}1X| X
Reduce glass Building code amendment X X XIX| X
area in Rehabilitation loans X X X| X
buildings Real property tax credits X X x| x
[ Advertising campaigns X| X! X||X|Xx|] X
Information services X|] X| X|[1X|X]| X

Source: Northern Energy Corporation, Planning the Energy Efficient Community, 1981.




Strategies for Energy Management in Appliances and Equipment
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Character and Strategy
Focus of Energy Impact
Strategy Area
s k-
2l 8 8 |=ihals
128 glwsl|d|ElEs |8
gia12| gsg|s8lesld
858 9043|3823
8|2l a8 5=5||5[8|s2|L
s|lR|A=ZopollE|=loR | =
Option Strategy
Reduce energy Municipal ordinance X X[ X X X
consumption by
reduced use or Zoning ordinance X1 X X| X X| X
increased ,
awareness of Advertising campaign X{ X! XXX X
appliances
consumption Individual building consultations X1 X X{|X1X| X
Information service X] X! XI|X|X}| X
Reduction of Driver education X X X
energy
consumption Excise tax X X
in the
transportation Registration tax X X
sector
Personal property tax X X
Gas tax X X
City fleet size X X
Parking ‘rates X X
Increase use of public transit X X
Encourage biking and walking X

Source:

Northern Energy Corporation, Planning the Energy Efficient Community, 1981.




Strategies for Energy Management in Operations

Character and Strategy
Focus of Energy Impact
Strategy Area
=
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Option Strategy )
Increase use of | Mandatory - municipal employees X
staggered work
hours Advertising campaign X X X
Four-day Mandatory - municipal employees X X
work week
Advertising campaign for
businesses X X
Increase vehicle | Education/information service X X{X| X X
maintenance '
Increase Preferential traffic control X X
carpooling and
van pooling Preferential parking X X
Carpool matching seﬁice X X
Lease vans to businesses X X X
Advertising campaign X X X| X X

Source: Northern Energy Corporation, Planning the Energy Efficient Community, 1981.
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Chanman continued from pg. 1A
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clearpowerandmedemsmmtolnﬁld
Wolf Creek, of which KCP&L owns 47
Using of U.S. cit
asm'vey 51 major -

ies;-he said, the average cost of 750
kilowatt hours is $62.50. KCP&L, at
$54.27, mmpe‘cetibelwwﬂ:epresmt

average.

'l‘hataveagmllhelarger he said,
just prior to new KCP&L rates going
into effect in 12 to 14 months,

At that time, Mr. Doyle said, he ex-
ﬁ_&n?mbemmzsmm

1

During the phase-in years, he said,

the rates should be slightly higher than

Hemuiﬂlemhtylnsanowgaum =
stockholders

hobefalrtoratepayers
and investors.
Mr. also defended the utility
against
KCP&L too much excess generating
“We except
that which is a prudent " he
said, adding that utilities build in ex-

that Wolf Creek gives

cess to meet future electric
Without Wolf Creek, Mr. Doyle said,
reserve in 1985 will drop to

12.9- percent. He said the minimum re-

| Mr.

-because they
able enough to be included in the com- -
'ﬂ’smmpacny Mr. Dcryle_ . percent.

serve needed to meet peak demands is

22 percent.
With Wolf Creek’s 1150
sad, KCPAL, will bave &
37.2 percent reserve next year and a 24
percent reserve in 1990.
He said that when Wolf Creek critics

are not included in KCP&L’s figures
are old and are not reli-

He ﬂ:eWnlf&'eekpro]ect

for costing 9 to 10 percent less than

other nuclear plants. He said Wolf
Creek is costing about $2,300 a kilo-

watt. KCP&L estimates that coal-fired.

plants in 1985 will cost $1,120 per kilo-

watttobuild.

higher. The reverse is true for nuclear

Fu‘thefi!stlﬂyearscholfQ'eek‘s
operation, Mr. Doyle said, customers

compared -
tomal,andfortheneﬂmywsﬁ:ey
, (ratepayers) have savings,” he said.

Mr. Doyle said the company already
had ealculated the effect of increased
consumer conservation because of the
lngln‘WdiCreekratﬁ.

rate between 1981 and

mmmpropctedatz.spement

"

ayear.Wdf(k-eek.m.hasre-

duced that estimate to 2.1 percent. -
Mr. Doyle denied that additional in-

to finance the phase-in

'Ihatmxghtbeahoutnght-hes?g,g
a proposed measure requiring a

ls-yearphase-mmpmedbyﬂJeKan-_
Le@latm‘e.

Hesuffedatcharg&sdpmjectms-

ﬁahmandescalahngredtapefmﬂae
plant's

agblslamedam-mdearacuv‘

have coniributed to higher plant costs.
He said their strategy now is to pro-
claim that the higher cost makes the

p:fﬁﬁ:otammmrhesmdl :
b&:veKmas(htme&nghtCo
wﬂlevea'pttmtamn'systemagambe-
cause coalfired plants are going to
eﬁrmmyhsand&eu&meamgl
y

to electricity as

~had been |
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to KCP&L's proposal would boost the
current average bill 104 percent during
the four-year period.

e The plant's cost to each Kansas
Gas & Electric customer is $5,219, and
$3.621 to each KCP&L. customer, she

. €rs during the summer; businesses by-
passing Kansas for locations
where electricity is ; escalat-
Ing taxes as passes on its

Ms. Peterson was graduated in 1974

&omﬁlﬂammﬂegeinﬁmmFaus,
S.D., with a degree in economics and
an obsession with the impact of esca-
lating energy costs on the fabric of
T

an energy ting
firm in 1980 but left it a year and a half
ago to direct the Kansas Natural Re-
source Council.

Neither she nor her small research
staff have advanced academic de-
grees. She said, however, that re-
search in energy economics has been
her life for the last 10 years.

Ms. Peterson said the purpose of the
council is to promote energy conserva-
tion and less costly forms of energy. Its
budget this year is $65,000.

Funds come mainly from labor
unions, conservation groups, law

The council’s president is Bill Ward,

an attorney for the Environmental

wyers and university pro-

fessors that make up the council’s

board is Ivan Wyatt, president of the
Kansas Farmers Union.



The Kansas City Star, Sunday, February 26, 1984

Wolf Creek rate
proposal spawns
anger in Wichita

By Ian S. Simpson
taff writer

the Wolf Creek nu-

clear power plant and take the

. Kansas Gas and Electric Co.
vith it, hundreds of Wichita residents
iaid Saturday.

Mﬁﬁmm@wmw“mmﬂ
percent,

dectric rate increase of 95
ﬁ&hw&mﬂﬂuﬁmﬁh@l
{ansas legislators what they thought of
Nichita-based Kansas Gas and Electric
ind its management of the Wolf Creek
umwmmmmuwmmmmwn
lentral Kansas.
‘Scores of businessmen and other citi-
ens said that the proposed 95 percent
-ate increase sought by the KG&E from
985 to 1989 would have a devastating
dfect on the Kansas economy.
1mmmwmum¢mmMMM

)ear the burden of paying for the $2.67
sillion plant, they said. KG&E, the man- -

of the and the Kan-
Co. each have 47
sercent ownership of the facility. The

wmmgmmwﬁwmmww
wrts, the per-customer cost of the Wolf

‘reek plant to KG&E ratepayers will be

mmmmmMmmmmrmmm
of the construction costs owed by Wichi-
ta-based utility will amount to $5,219 per
customer, the Wichita Eagle-Beacon
has reported.

WM&MﬂmMMMnmmw

ed giant, but as a responsible member of

MWMmMWmmmmmwmg

““The entire cost of Wolf Creek should
be borne by KG&E and its stockhold-
'MﬂMm&md

some of the 100 persons at the
- Pine Valley Christian Church.
No Kansas Gas and Electric

‘representatives attended the
- meetings. :

5mmdm

the of 1985,

K 's 230,000 customers
1mMMwwmﬂMMHm
million a in additional pay-
ments if the cost of building Wolf |.
Creek were at one time. |
That cost

A of 15 to 20
percent is a stan-
dard, KCP&L says it
needs a 22 percent reserve.

bills ing in the
Kansas deal with the |

mmdﬂn&ﬂa%mam
Means Committee, said stock-
holders in KG&E and KCP&L

would bear some of the

- probably

" burden of paying for the plant.
- But he added, *When it’s all said
ammmmummmwmm

the one to foot the bill.**




The Kansas City Star, Monday, February 20, 1934

Cities, firms
seek to trim
power bills
By Jim Sullinger 5

The Star's Topeka comespondent
Faeedwiththehardshipsm“

proposed 50 percent hike in elec-
tric rates could create, some

away from KCP&L and its partners
inﬂaerfCreekplant.Ms.Petersou

said.

“When that happens, it's going to
be more expensive for the rest of us,”

But Joe Kramer, KCP&L's spokes-
man for nuclear power, said he did
not believe businesses were prepar-
ing toflee the utility. :

Mr. Kramer said companies may
{take steps to conserve more electrici-

* *“The era of cheap utilities is behind

us, and most people have adjusted
wmm"m.m

KCP&L has proposed a four-year
phase-in of its rate increase: a 25 per-

cent increase the first year and 8 per-

cent each of the following three

years. :
To her view that rates are
driving away from the
utilities, Ms. Peterson cited the
chemical division of Vulcan Materi-
als Co. in Wichita. The firm is produc-
ing electricity from steam used in
chemical production—a process
called co-generation. '

She said the loss of that business
has cost Kansas Gas & Electric Co.

See Electricity, pg. 54, col. 4

——

-

138

continued

ﬂiémﬂlioa;e

KG&E, the major partner of KCP&
LmWo]fomk,alsoawmﬂpammt
of the nuclear facility and also is
seeking rate boosts to pay for its

'S ey et .
tbemtolookfora:.{lta'naﬁvai.sca
southeast

dump KG&E service because of Woif
Creek, according to Richard
Id Jr., city attorney. He said

many older living on fixed
m'canmmGipgr?gmaﬂordKG&
E’s proposed rate increase.

compa-~
ny always was looking at the feasibil-
ity of energy alternatives. He said the
firm’s electric bill last year was $10.6
million.

Jerry Mallot, president "of the-
Wichita Chamber of Commerce,
agreed with Mr. Kramer that not
many businesses are going to flee the

itv-int
and Vulcan Materials are in the mi-
nority. For most firms, he said, elec-
tricity amounts to less than 1 percent
of operating costs.-

Alternative fuels or co-generation -
would be more expensive for them -
than a phase-in of higher electric
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VABSTRACT!

Community enerqgy planning 1is one response to the increasing
problems associated with increased enerqy costs. A basic premise of
local energy planning is that the community is the most logical,
appropriate and effective level to address the problems and oppor-
tunities of the transition from an energy base dominated by non-re-
newable sources to one dominated by renewable enerqy sources.

In Kansas nearly 50 percent of the population lives in cities
under 20,000 population. Small cities are experiencing a renewal of
population growth, a reversal of a more that 200 year trend of mi-
gration to larger urban areas. Marysville, a small city of approxi-
ma*ly 3,670 population in northeast Kansas, was selected for a case
study irp community energy planning. The parts of the community ern-
ergy planning process adressed in in the study are: 1) the communi-
ty enerqgy audit, 2) the comparison of different future erergy de-
mand and supply scenerios, 3) identificatior of alternative
strategies.

The physical components and energy profile for Marysville are
based on actual enerqy demand data collected both in surveys and
directly from the utilities. The 1982 energy demarnd assessmernt
found that the estimated total end use energy of 371,363 Mbtu was
consumed in the sectors as follows: residential 58.5 percent,
transportatior 20.0 percent, commercial 15.7 percen*, schools 3.6
percent, and municipal 2.0 percent. In terms of energy type, natu-
ral gas accounted for 61.4 percent, electricity 18.4 and petroleun
20.2 percent of *otal end use energy. The 1982 total end use ener-
gy cost is estimated to be $2,491,9¢5. The average household share
of *he total community enerqy costs is $1,642 which is 10.3 percent
of the median household income. Based on estimates of the amour*t of
energy expenditures retained in the local economy, $2.2 million, or
87 percen+ of the total enerqgy expenditure directly left the local
econonmy.

Year 2002 projections are made based or the 1282 energy demand
assessment for two future energy scenerios:

1. Business As Usual - assumes little change ir the 1982 ererqy
efficiency levels, per capita energy demand increases by |
percent; average household share of *otal comaunity ererqgy
costs are $5,494 or 27.¢ percent of *he projected median
housekold income.

2. Soft Path - consists of *wo basic strategies +hat reduce
nonrenewable enerqy demand bv a total of 70 percent from the
the Busiress as Usual level ard reduce average household
share of total community energy costs to $1,92C or 9.¢ per-
cent of projected median income.

a) Strateqy One - reduces ererqgy demand +hrouqh corserva-
+ion, ircproving end use enerqgy efficiency and solar ther-



mal measures which reduce per capita energy demand by 354
percent, It is estimated that one year jobs could be
created implementing Strategy One. It is also estimated
that implementing these measures would cost 32,829 per
household and would save $40,349 1in enerqyv costs over 20
years.

b) Strategy Two - the utilization of renewable energy teckh-
nologies supply a total of 1& percent of *the post-Strar-
egy One nonrenewvable energy demand; electricity is gener-
ated from hydro-power, wind and photovoltics, natural gas
is replaced in part by wood energy and sewage arnd solid
wastes supply gasoline and diesel substitu*tes, It is es-
timated at currect costs that these measures could be im-
plemented at a cost of $5,5&69 per housekold with a energy
cost savings of $17,889.

The economic arguement for *the Soft Path energy future scernerio
is a strong one. An equally strong arquement for the Soft Path can
be made from the wider perspective of energy insecurity. The pres-
ent complex ‘'brittle!' energy system 1is prone +to sudden, massive
failures with catastrophic consquences. The disruptions may bhe cas-
ued by natural events, accidents or btuman actiors. The Soft Pa*h
enerqgy future would give the enerqgy system resiliency or the abil-
ity to withstand large disturbances from the outside.

The evidence is overvhelming that the energy +transitiorn can be
an opportunity to create a more self-reliant, affordable and sus-
tainable energy/economic future for Marysville and other small (and
large) cities. Creating a desireable energy/economic future in-
cludes at least the following basic elements;

1. Vision -- of what is a desirable energy/economic fu*ure
which becomesa flexible quide of irdividual and community
actiorn.

2. Leadership —— in knowing who is important in the pracess of

local energy decision-making is as importan+ as krowing the
conmunity®s enerqy problems and potentials.

3. Tools and Techniques -- that car move individuals ard the
comaunity



