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METHODOLOGIES FOR COMPREHENSIVE COMMUNITY 
ENERGY MANAGEMENT PLANNING 

J. Kaminsky, U.S. Department o f  Energy 
J. Tschanz , Argonne Nat ional  Laboratory 

I .  Comprehensive Cormuni t y  Energy Management (CCEM) Program 

Prompted by recen t  f u e l  shortages and f l u c t u a t i o n s  i n  t h e  p r i c e  o f  en- 

ergy, dec is ion  makers a t  a l l  l e v e l s  of government and i n  the p r i v a t e  sec to r  

have come t o  apprec ia te  the  need t o  minimize t he  dependence o f  t h e i r  opera- 

t i o n s  on nonrenewabl e energy sources. The po ten t i  a1 appl i cat ions and bene- 

f i t s  o f  energy planning and management have become inc reas ing ly  apparent t o  

r u r a l  towns, municipal i t i e s ,  count ies,  and reg iona l  bodies. However, t he  e f -  

f o r t s  o f  those t h a t  have ventured i n t o  t h i s  f i e l d  have been constrained by 

inadequate reserves o f  t r a i n e d  technical;  personnel , a 1 ack o f  adequately demon- 

s t r a t e d  methodologies and t oo l s ,  and l i m i t e d  f i n a n c i a l  resources. I n  o rder  t o  

address these b a r r i e r s  t o  community energy conservat ion e f f o r t s ,  the  U.S. De- 

partment o f  Energy (DOE) has estab l ished the Comprehensive Community Energy 

Management (CCEM) program. The r o l e  o f  CCEM i s  t o  prov ide d i r e c t i o n  and tech-. 

n i c a l  support f o r  energy conservat ion e f f o r t s  a t  the  l o c a l  l e v e l .  

Experience w i t h  successful housing, t ranspor ta t ion ,  and environmental 

programs has i nd i ca ted  t h a t  i n  o rder  t o  be t r u l y  e f f e c t i v e ,  energy programs 

must be developed, administered, and evaluated w i t h i n  a comprehensive p lann ing 

and execut ion framework. Accordingly,  s p e c i f i c  CCEM program ob jec t i ves  a re  to :  

c. ,Develop, tes t ,  and evaluate: 

- d e t a i l e d  approaches f o r  es tab l  i sh i  ng appropr ia te  municipal 
frameworks and management organizat ions t o  conduct e f f e c t i v e  
energy p l  anni ng and management. 

- s p e c i f i c  methodological t o o l s  f o r  development o f  l o c a l  long- 
term energy management p lans based upon preparat ion o f  com- 
muni ty energy aud i t s ,  fo rmu la t ion  o f  energy ob jec t i ves ,  and 
i d e n t i f . i c a t i o n  and assessment o f  conservat ion a1 t e rna t i ves .  

e Prepare in fo rmat ion  mate r ia l s  descr ib ing  comprehensive community 
energy management methodologies and app l i ca t i on  experiences i n  
formats designed f o r  disserni nat  i o n  t o  s p e c i f i c  t a r g e t  audiences. 

Promote and f a c i l i t a t e  the  ac tua l  implementation o f  community 
energy management. p lans through incent ives,  and technica l  and 
f i n a n c i a l  assistance. t o  l o c a l i t i e s .  



In i t s  role,  the CCEM ac t iv i ty  serves as an evaluating and synthesizing 
mechanism fo r  diverse community energy conservation research and demonstration 
e f for t s  conducted w i t h i n  DOE, by other federal agencies, by academic ins t i tu -  
t ions,  and a t  s t a t e  and local government levels.  Strategies and options re- 
sult ing from these effor ts  which a re  r ea l i s t i c  and potentially effect ive ap- 
proaches to community conservation of nonrenewable energy resources are  i ncor- 
porated into CCEM case study and demonstration ac t i v i t i e s  fo r  t e s t i ng . .  

. Communities vary i n  terms of s ize ,  economic base, climatic region, level 
of development, governmental s tructure,  and relat ive experience w i t h  energy re- 
lated programs. Recognition of t h i s  fac t  i s  imp1 i c i t  i n  the program plan s t r a t -  
egy f o r  CCEM. The program to date has included project e f fo r t s  to develop com- 
binations and variations of community energy planning and management tools appl i - 
cable to communities of diverse characterist ics.  This paper describes the sa l i en t  
features of some of the tools  and relates them to the test ing program soon to be- 
g i n  i n  several p i lo t  study communities. For the sake of brevity, the other half 
of the pi lot  study test ing -- namely, appropriate municipal frameworks and man- 
agement organizations to conduct energy planning and management -- will not be 
treated to any signif icant  extent here. 

1 1  CCEM Methodologies 

Several methodologies were developed to meet the immediate objective of 
energy planning i n  a specified local ity. The approaches taken have been 
general i zed, however, .for possible appl ication i n  similar ci  rcumstances el se- 
where. Two mcthodologies liscr~ssed here that  arose within such an actual plan- 
ning context are  taken from DOE-sponsored projects in Clarksburg, West Virginia1 
and the proposed new capital c i ty  fo r  A l a ~ k a . ~  

Energy management i n  small.er comunities and/or communities w i t h  limited 
funding  and manpower resources has received special attention. One project of 
th i s  type de.veloped i n  general methodology tha t  emphasizes e f f ic ien t  ways for  
small comunities to reach agreement on local energy problems and potential sol- 
utions; by this guidance, the community i s  led to understand where i t  should con- 
centrate its e f for t s  i n  subsequent management ac t iv i t i es .  The other project4 
discussed here concerns rapid growth of e i ther  a new o r  an existing cornunity 
that  could easi ly outs t r ip  the management resour-ces available locally. . In ad- 

dition to merely coping w i t h  the impacts, the methodology s t r ives  to enable the 



community t o  seize the oppor tuni ty  f o r  energy conservation through in teg ra t i ng  

the design of i t s  energy systems and i t s  development pattern. 

The f i f t h  and l a s t  methodology included i n  t h i s  discussion i s  the r e s u l t  

o f  a substantial. p ro jec t  whose express purpose was the  creat ion o f  general ly 

appl i cab l  e too l  s f o r  comprehensi.ve community energy planning. Ana ly t i c  tech- 

niques f o r  two. d i s t i n c t l y  d i f f e r e n t  l eve l s  o f  app l ica t ion  -- c o n s t i t u t i n g  sep-, 

arate "planner.'sn and "energy analyst 's." method01 ogies -- hav.e been developed 

dur ing the pro ject .  Because the approach o f  the planner 's leve l  methodology5 

i s  more comparable. t o  the fou r  introduced i n  the preceding paragraphs, i t  alone 

. i s  described i n  the  fo l low ing  review o f  methodologies. 

For convenience, the  f i v e  methodologies w i l l  be re fe r red  t o  as Clarksburg, 

Alaska, Sizemore, Ek is t i cs ,  and Hittman, i n  the order introduced. 

A. Intended Appl i cat ions 

A1 though any o f  the methodologies could be adapted f o r  a va r ie t y  o f  

appl icat ions, they were constructed f o r  more o r  less  we1 1 defined purposes, 

and on ly  a very 1 i m i  ted number o f  rea l  o r  hypothet ical  example appl i c a t i  ons 

are ava i lab le  i n  the  repor ts  c i ted .  Thei r  use beyond the o r i g i n a l  studies w i l l  

be easiest i n  cases t h a t  c lose ly  approximate these "intended appl icat ions."  

The appl icat ions o f  the  methodologies are characterized i n  Table 1 by several 

propert ies o f  the  c o m n i t y  planned f o r  and by the extent o f  the energy manage- 

ment subjects addressed. Entr ies i n  t h i s  tab le  should be in te rpre ted  as those 

central  the  development o f  a methodology and most f u l l y  described i n  the repor t  

' o f  it. 

Even w i th  so few dimensions, d i s t i n c t  realms o f  appl i c a t i o n  begin t o  

emerge. With. regard. t o  the. community descriptors., none o f  the methodologies 

has been developed expl i c i t l y  f o r  app.1 i c a t i o n  in .  la rge  c i t i e s  o r  regions. Two 

(Clarksburg and S i  zemore) o f '  the  three methodologies addressed t o  e x i s t i n g  corn- 

muni t i e s  t r e a t  on ly  current  condi t i ons  ; t h i  s r e s t r i c t i o n  coul d weaken recom- 

mendations f o r  la rge  scale and/or Tong-term energy conservation options. The 

methodologies t h a t  are being appl i ed  t o  new comuni t i e s  (Alaska and Ek is t i cs )  

na tu ra l l y  are concerned only  w i th  projected condit ions , which are themsel ves 

p a d  i a l  l y  a funct ion o f  the planning process. The projected condit ions dea l t  

w i th  i n i t i a l l y  by the Hittman methodology are those expected t o  occur without 

any act ions spec i f i ca l  l y  taken f o r  energy management. 



Table 1. Appl icat ions o f  the CCEM Method01 ogies 

(Symbols used: X, a  centra l  feature; 
-, d e a l t  w i th  i n  1 ess deta i  1  ; and blank, 
n o t  covered) 

L 
3 aJ VI n L U E 
ul a 0 .P 
Y Y s C, 
L ul V) 

z 
C, 

crJ . a N .P C, 

Appl i cat ion F u F FL .r- V) a w r .C 

Exis t ing  Comnunity X X X 

New Community X X - 
Small City 

Medi um C i  t y  

Large C i t y  

Region 

Current Conditions X X X 
Projected Condi t i ons  X X X 

VI 1 Demand Analysi s  - X X X X 
c) .- 

More w i l l  be said l a t e r  about energy management considerations, but  f o r  

i n i t i a l  d is t inc t ions ,  r e l a t i v e  emphases between energy supply and demand and 

between a concern f o r  ana ly t i c  planning and formulat ion o f  the organizations 

t o  support and car ry  ou t  the planning e f f o r t  are ind icated i n  Table 1. Demand 

analysis i s  re1 ated t o  energy conservation possible by the manner o f  using 

ex'lstlng structures and equipment; the r e t r o f i t  o f  e x i s t i n g  structures; and 

the design, materials, locat ion. and placement o f  new structures. Supply anal- 

y s i  s  deals w i t h  improved e f f i c i e n c y  i n  the generation and de l i very  o f  energy t o  

i t s  p o i n t  o f  end use and w i th  the subs t i t u t i on  o f  unused, renewable, o r  abundant 

energy sourees f o r  those i n  scarce supply. In the Clarksburg study, the atten- 

t i o n  given t o  in tegrated community energy systems stands out  as a po ten t ia l  area 

for s tmng comnuni ty act ion, whereas demand i s  t reated more general ly and l e f t  

5 %  
F5 b 
W E V I  

U 

Supp,lyAnalysis X X X - 
Analy t ic  Methods. X X - X X 
Organization Methods X X - 



l a r g e l y  t o  ind iv idua l  property owners f o r  implementation. Demand and supply 

are equal ly w i t h i n  the contro l  o f  t h e  planners o f  t he  new communities (Alaska 

and Ek is t i cs ) .  Sizemore and Hittman are p r i m a r i l y  concerned w i t h  the use o f  

energy forms suppl i ed  t o  p a r t i c u l a r  end-use sectors. 

This paper, as mentioned previously i s  p r i m a r i l y  concerned w i t h  methods 

fo r  planning analysis, but  i t  i s  worth no t ing  t h a t  the  Alaska and S izemre re- 

por ts  give considerable a t t e n t i o n  t o  the  organizat ion o f  the planning e f f o r t ,  

invo lv ing  a l l  sectors o f  the community. 

B. Process 

A method01 ogy useful  f o r  comprehensi ve c o m n i  t y  energy mangement p1 an- 

ning consists o f  a process and the separate ana ly t i c  and decision-making pack- 

ages w i th in  it. Figures 1 through 5 are diagrams o f  the processes fol lowed i n  

the f i v e  methodologies. (Figures 3 and 4 summarize the  de ta i led  f low charts 

contained i n  Refs. 3 and 4, respect ively.)  The general planning model o f  data 

co l lec t ion ,  problem i d e n t i f i c a t i o n ,  generation o f  po ten t ia l  solut ions, evalua- 

t i o n  o f  t h e i r  impacts, and the  se lec t ion  o f  acceptable so lut ions and implemen- 

t a t i o n  dev ices ' i s -  evident i n  a11 the processes. This i s  mostly c l e a r l y  exem- 

p l i f i e d  by the  l i n e a r  progression o f  steps i n  the Sizemore and Hittman metho- 

dologies. I n  actual appl icat ion,  both o f  these admit the p o s s i b i l i t y  o f  i t e r -  

a t i n g  the analysis. o f  energy conservation options and implementation s t rategies.  

The Clarksburg methodology, too, i s  r e l a t i v e l y  straight- forward, w i th  the em- 

phasis on energy resources and in tegrated energy systems being apparent i n  F ig .  1. 

I n  the E k i s t i c s  methodology (Fig. 4) balance between energy system plan- 

ning and development planning i s  emphasized. As a methodology f o r  design o f  the 

community "from the  ground up," there i s  no f i x e d  energy base1 ine, but ra ther  

an evolut ion o f  supply and demand forming constra ints  f o r  each other, leading 

toward an optimum development program. I n  e x i s t i n g  communities, o f  course, less 

freedom e x i s t s  t o  simultaneously ad jus t  both sides o f  the  design equation. The 

Alaska methodology applies t o  new community appl icat ions, also; it, however, i s  

p r imar i l y  intended t o  compare broad-gauged a t t r i b u t e s  dur ing the pre l  iminary o r  

conceptual planning stage o f  the comnunity, ending w i th  guide1 ines t o  be appl i e d  

dur ing more de ta i led  planning and design stages. Within the methodology (Fig. 2 )  

the two para1 1 e l  tasks, "analyze conservation techno1 ogi es" and "def ine comuni t y  

functions and configurations," represent t h e  survey o f  both supply and demand 

options. There i s  not an expl i c i t  i n teg ra t i on  o f  the two, and i n  contrast  t o  the 

E k i s t i c s  methodology an optimum so lu t i on  i s  no t  proposed. 



PEASE I - BASE DATA k-I 

Task I. Description of object of 
study, 

Task 2, Energy consumption by 
types of fuels  and cate- 
gories of users. 

Task 3. Energy consumption by 
end-uses. 

Task 4, Energy flow diagram of the 
City, 

PHASE 11' - RESOURCES I 
---  - 

Task I ,  Identification o f  energy 
resources. 

Task 2. Characterization and quant- 
i f icat ion of energy 
resources. 

J. 
PHASE 111' - IDENTIFICATION AND QUANTIFICATION OF CONSERVATION POSSIBILITIES 

. AND OPPORTUNITIES FOR INTEGRATION OF ENERGY RESOURCES IN CITY'S 
ENERGY FLOW DIAGRAM I 

Task 1, Identify and quantify opportunities for  conservation by categories 
o f  users and end-uses .. 

Task 2, Evaluate c i t y  energy requirements by categories of users and end- 
uses- a f t e r  imp1 ementation o f  conservation measures. 

Task 3. Develop potential scenarios fo r  integration of  energy resources 
in. c i t y  energy flow diagram. 

Task 4. Pre-sel ection of a t t ract ive integrated energy system scenarios, 

- - -- -- 

PHASE IV --EVALUATION OF PHYSICAL OPPORTUNITIES FOR INTEGRATED ENERGY SYSTEMS 
Task 1. Evaluation of the scenarios fo r  integrated energy systems selected 

in  Task 4 of Phase 111, 
Task 2. Selection of integrated energy systems and relat ive r i n k i n g  of 

the systems. 

PHASE V - II-IPt EfIENTATION PLAN - RECOr.rS1ENDATI ONS 
Task 1, Insti tutional,  financial, social ,  and technical problems associated 

wSth the implementation of integrated energy systems selected i n  
Task 2 of Phase IV, 

Task 2, Imp1 ementation plan f o r  sel ected systems, 
Task 3, Recornendations - Near-ten and long-term. 

Fig .  1. Schematic. ReprCsentati on of Methodology for Ci t y  Integrated Energy 
System Appl ied ' i n  the. Cl arksburg Study 



. . 

F i g .  2. Alaska!Study Task Relationships 
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Fig.  15. Comprehens 1 ve Cornniuni ty ,  Energy Pl anni ng 
Methodology Developed by H i  ttman 
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C. Analy t ic  'components 

Looking more c lose l y  s t i l l  a t  these methodologies~, one can compare the 

techniques which they use t o  carry  o u t  p a r t i c u l a r  tasks. The two a n a l y t i c  

areas t h a t  w i l l  be described are the  energy analysi  s and the  generation and 

eval ua ti on o f  energy conservation options and imp1 ementation strategies. 

1 .. Energy Analysis 

The energy analys is  d is t inguishes a CCEM from various other  planning 

and management e f f o r t s  to which.most o f  the preceding discussion could be 

equal ly wel l  applied. It i s  needed t o  understand the  current  energy s i t u a t i o n  

and t h a t  which w i l l  preva.i l  . if no d i r e c t  energy conservation act ions are taken. 

It i s  subsequently appl ied i n  the evaluat ion of the energy effect iveness o f  

po ten t ia l  options. 

A t  the outset, an energy analysis requires choi-ces concerning a few 

basic dimensions. The sectors o f  energy end use must be determined. W i l l  

the sectors fo l l ow  the basic land use categories, such as res iden t i a l ,  com- 

mercial, i n d u s t r i a l ,  and i n s t i t u t i o n a l ,  and i f  so how f i n e l y  subdivided with- 

i n  a land-use category must one go? O r  can a new se t  o f  energy-sensit ive des- 

c r i p t o r s  be devised t h a t  w i l l  inore e f f i c i e n t l y  y i e l d  a1 1 necessary energy i n -  

formation? It i s  a1 so necessary t o  choose the u n i t s  of area over which energy 

information w i l l  be summed. I s  a community energy consumption t o t a l  ( f o r  each 

sector considered) s u f f i c i e n t ?  I n  contrast, i s  i t  necessary t o  record i nfor -  

mation f o r  every phys ica l l y  d i s t i n c t  energy user? What might be the basis f o r  

choosing an intermediate sized analysis area? The averaging time base f o r  re-  

cording energy use i s  a t h i r d  dimension t o  consider. I s  the analysis based on 

annual energy consumption? W i l l  i t instead requ i re  demand p r o f i l e s  constructed 

from hourly records o f '  energy use under a- va r i e t y  o f  c l  imatological  and oper- 

a t i n g  condit ions?'  

Once the dimensions o f  the analysis are decided, a program o f  data co l -  

l e c t i o n  i s  needed. Several o f  the p o s s i b i l i t i e s  and t h e i r  drawbacks are out-  

l i n e d  i n  the  Clarksburg report :  

Several approaches t o  t h i s  problem are possible: d i r e c t  monitor ing 
o f  actual consumption data f o r  sel ected, t yp i ca l  consumers; i nqu i r i es  - forms t o  be f i l l e d ;  census type - by selected energy users; analysis 
of sales data from u t i l i t i e s ;  computer modeling o f  typ ica l  consumers - housing uni ts,  business, etc. D i rec t  monitoring i s  probably the 
most r e l i a b l e  method, b u t  to be s i g n i f i c a n t  must extend over long per- 
iods o f  time and requires a la rge  investment i n  equipment and personnel. 



Inquiries w i t h  users are of doubtful value because of the large 
uncertainty in the data supplied. How many homeowners know what 
their  energy consumption i s ,  or even what the basic cost of en- 
ergy is?  Sales data by u t i l i t i e s  may o r  may not be directly ac- 
cessible, may be in a form di f f icu l t  t o  interpret, and, i f  acces- 
s i  bl e, may be cumbersome and require extensive interpretation. 
Modeling is open to criticism concerning the selection of typical 
users and usually does not take into account personnel o r  family 
habits or behavior. 

Finally, there. i s  the question of the relative importance given to energy 
demand and energy supply data and the manner i n  which these are reconciled. An 
energy flow diagram for the cormunity can be constructed- solely from information 
about the energy supplied. Greatest f1exi.bi l i  t y  in the analysis, however, re- 
quires information about end-usedemands independent of the current manner o f  

meeting them and about avai.lable energy.supplies that are presently under-utilized. 

The energy analysis procedures i n  the. five methodologies can be described 
in terms of the general characteristics just outlined. This description i s  faci l -  
i tated by. grouping the methodologies into those appl ied to exi sting communi t i e s  
and current conditions (Clarksburg and Si zemore) , new communities and projected 
conditions (Alaska and Ekistics) , and the Hittman methodology which i s  appl ied 
t o  both current and projected conditions. 

The Clarksburg and Sizemore methodologies have energy end-use sectors 
that are. traditional land use categories: residential , comercial , industrial , 
and transportation sectors in the Clarksburg methodology and residential,  indus- 
t r ia l  , pub1 ic  facil i t i e s ,  comnercial , and 'government and infrastructure sectors 
in Si zemore. Analysis. areas receive the fol lowi ng treatment in the Clarksburg 
method01 ogy : 

Energy Districts. are: defined as geographic areas of the city having 
similar characteri s t ics ,  such as type of housing, socio-economic 
background, type of energy used,. etc. For instance, a new delielop- 
ment having a l l  e lectr ic  homes only could be an Energy District,  so 
coul d a business section or an industrial park. Whenever possi bl e 
the boundaries. of these d is t r ic t s  will follow easily recogni table 
landmarks such as rai 1 road. tracks ,. a river, .  etc. ? and will take into 
account the. metering routes followed by the uti.11ties to simplify the 
analysis of the raw. data.. The. purpose of thi.s subdivision of the city 
into Energy Districts i s  to. define. enti t ies  which are easier to handle 
and which f i t  logically into scenarios for the integration of local re- 
sources i n  the city's. energy flow diagram. 

The time dimension in the Clarksburg methodology I s  basically an annual one, 
although monthly residential natural gas consumption i s  analyzed as a means to 
determine the percentage requirement for space heating by separating seasonal ly 



varying and base consumptions. Example appl i ca t i ons  o f  the Sizemore metho- 

dology are incomplete, leav ing the area and t ime dimensions unclear. 

Energy consumption .records form the  primary data source u t i l i z e d  i n  

the Clarksburg methodology t o  construct - energy f low diagrams f o r  the com- 

munity. These data are acquired from the  energy suppliers. No separate 

measures o r  estimates o f  energy demand are  made. The Sizemore methodology 

presents de ta i l ed  questionnaires t o  acquire energy consumption d i r e c t l y  from 

i n d u s t r i a l  and conanercial users. The questionnaire f o r  res iden t i a l  consumers 

s o l i c i t s  information about the  dwel l ing and the  way heating/cooling equipment 

and appliances are used. This res iden t i a l  information i s  then used i n  an 

energy analysis based on Manual J, "a load ca l cu la t i on  booklet f o r  res iden t i a l  

winter  and summer a i r  condit ioning, pub1 i shed by the National Environmental 

Systems Contractors Association." 

For new communities, a1 so, r e l a t i v e l y  t r a d i t i o n a l  basic sectors are 

chosen: the ~ l a s k a  methodology considers res iden t i a l  , commercial , i n d u s t r i a l  , 
i n s t i t u t i o n a l ,  community, and i n t r a c i t y  t ranspor tat ion sectors; f o r  the Ekis- 

t i c s  methodology the sectors are res iden t i a l  , centra l  f a c i l i t i e s ,  agr icu l tu re ,  

manufacturing, recreat ion, u t i l  i t i e s ,  and t ranspor tat ion networks. The e n t i r e  

c i t y  i s  the u n i t  o f  area f o r  the Alaska study, but  a set o f  f i v e  development 

conf igurat ions , wi th  varying patterns o f  development and d i f f e ren t  mixes and 

densi t ies o f  structures, i s  hypothesized f o r  comparisons. I n  the Ek i s t i cs  

study, the scale o f  analysis becomes f i n e r  as the  planning and design process 

progresses toward f i n a l  designs. The question o f  comnuni t y  form i s  t reated i n  

terms a f  the concepts of s t ruc ture  and texture. 

There are two s i g n i f i c a n t  aspects o f  community form: s h c t u r e  and 
-km!me. The f i r s t  re fe rs  t o  i t s  ove ra l l  a r t i c u l a t i o n  i n t o  an o r -  
ganized whole. The second ind icates the d i s t i n c t i v e  features o f  i t s  
fabr ic ,  the  size: and d i s t r i b u t i o n  o f  i t s  const i tuent  pa r t i c l es .  

There are two main elements which can reveal structure: the Zocation- 
a t  orgmrization of functions and the pattern of trcatsporation l ines .  
The f i r s t  re fe rs  t o  the d i s t r i b u t i o n  o f  l o c a l l y  based a c t i v i t i e s  and 
the second t o  t h e i r  connection and accessi b i  1 i Ly . 
On. the  o ther  hand, the  most prominent charac ter is t i cs  o f  tex tu re  are 
dsnsi@j and grain. Density i s  the. r a t i o  o f  population t o  the s i t e  
area,. i nd i ca t i ng  the degree t o  which space i s  occupied by people and, 
consequently, by build. ings and other  i n s t a l  l 'at ions. Grain re fe rs  t o  
the way b u i l d i n g  u n i t s  are d i s t r i bu ted  and arranged. 



The Alaska study deals only w i t h .  annual energy consumption. Because 
energy system design i s  an objective of the Ekistics methodology, i t  ut i l izes  
daily energy demand profiles for  the va\rious end uses considered. 

Simulations, standards, .rules of thumb., and experience w i t h  similar 
applications must serve as the basis for  energy "data" in the planning and 
design of new comnunities. In the Alaska study, typical u n i t  energy consump- 
tion values in similar Alaskan communities were used to formulate base1 ine 
energy conditions. A detailed survey of the energy conservation possible from 
various technology options, both for end-use reduction and increased supply 
efficiency, was then utilized to determine the community energy to ta l s  for 
differing community configurations and energy supply a1 ternatives .. A computer 
program, ESTILOD, has been developed for  the: Ekistics methodology to generate 
energy demand profiles (i .e. , daily load curves for  different .periods of the 
year, for a specified type of load or a sector of consumption -- e.g., residen- 
t i a l  -- as well as the total e lec t r ic  loads and demand profiles). The energy 
demand profiles are based on the assumption of "energy conscious" buildings, 
meaning that account i s  taken "of such building design variables as orientation, 
amount of fenestration, shading, compactness, etc. which affect  the heating and 
cool ing requirements of a building; a1 so . . . prel iriiinary estimations . . .[of] 
the extent to which i t  i s  economical for  roof and wall insulation, o r  for double 
glazing to be used on buildings." The total system design process i n  the Ekis- 
t i cs  methodology then involves analysis o f  the performance characteristics of 
each proposed supply system and a check of the balance between supply and de- 

The energy analysis. in the final methodology (Hittman) i s  also based on 
land use categories; the fundamental sectors are residential , comercial/civic/ 
institutional , municipal, industry, and transportation. These sectors are then 
finely divided into a number of individual types, such as singl e family detached, 
singl e family attached, mu1 ti family low use, etc. , for the residential sector. 
A sfngle energy total i s  recorded for  each of these s u b s e c t ~ r ~  which, in the 
comprehensive case,. would be a l l  such u n i t s  w i t h i n  the entire study area, i . e. , 
only one analysis area i s  considered. Only annual energy consumption i s  con- 
sidered. 

A large part of the Hittrnan. energy analysis i s  devoted to determfning the 
energy. consumption of the comunity from a detailed. physical inventory of the 
comunity.. Lists. of - totaJ structures and end-use modes .and fuel s used w i  thin 



them are converted t o  energy consumption through the app l ica t ion  o f  standard 

un.i t consumption val ues ("energy i n t e n s i t y  fac to rs" )  modif ied t o  r e f l e c t  1 ocal 

c l imato logica l  condit ions. These consumption values are compared t o  records 

o f  energy actual l y  suppl ied. Balance between supply and consumption i s  achieved 

by su i tab l y  ad jus t ing  the  parameters tha t  convert the physical inventory t o  en- 

ergy consumption, i n  a c a l i b r a t i o n  process. The adjusted parameters a re  then 

used i n  subsequent ca lcu lat ions f o r  projected condit ions and f o r  the ef fects  

o f  various conservation options. 

2. Evaluation o f  Conservation Options/Strategies 

Energy i s  on ly  one o f  the evaluations t h a t  must be appl ied i n  develop- 

i n g  a CCEM plan. The economic,. environmental, social  , and i n s t i t u t i o n a l  e f -  

fec ts  o f  any proposal must be acceptable. before i t  can become p a r t  o f  a plan 

fo r  comuni ty  action. The evaluat ion o f  these "other" impacts o f  energy con- 

servat ion options ( o r  o f  any community action, f o r  t ha t  matter)  are already 

a par t  o f  planning processes. i n  general and w i l l  be f a m i l i a r  t o  most planners 

se t t i ng  o u t  on t h e i r  f i r s t .  ene,rgy management planning endeavor. For t h i  s rea- 

son there i s  some tendency t o  pass over these. evaluations somewhat l i g h t l y  i n  

methodologies f o r  CCEM planning.  he d e f i n i t e  exceptions t o  t h i s  r u l e  i n  the 

methodologies under review here are worthy o f  b r i e f  mention. 

F i r s t ,  however, i t  should be pointed ou t  t h a t  generation o f  conserva- 

t i o n  options and appropr iate implementation s t rategies f o r  them cannot r e a d i l y  

be b u i l t  i n t o  a general CCEM process. Each planning app l ica t ion  i s  unique and 

the options are so numerous tha t  t o  predetermine a small set of options f o r  

every possible appl i c a t i o n  i s  c l e a r l y  unproductive, i f  even possi b l  e. Instead, 
some i n t u i t i o n  concerning.. the basic soundness - o f  ce r ta in  kinds o f  conservation 

options i s  required o f  the  CCEM planner. The methodologies can he.1 p, however, . 

by presenting r e l a t i v e l y  vol  mi-nous ,. bu t  we1 1 ordered, compilations o f  options . . . .  .. . . .  . . .  . - .  . . .  . . .  . . .  . . . .  . .  

and st rategies t h a t  are possible. Two o f -  the methodologies are p a r t i c u l a r l y  

noteworthy i n  t h i s  regard: the Alaska study had an extensive review o f  conser- 

vat ion technologies i n  i t s  ear ly  stages, and the Hittman methodology contains 

de ta i led  appendices o f  options f o r  demand reduction, implementation s t rategies 

invo l  v ing varying degrees o f  governmental power, and guide1 ines f o r  the eval- 

uat ion o f  the impacts o f  each. 
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~ i t h ' r e ~ a r d  to evaluation of impacts, the methodologies give fu l les t  
treatment t o  economic evaluations. The Alaska and Clarksburg methodologies 
give rather. extensive. discussions of the application of life-cycle costing 
techniques for econorni.~ evaluations. The Hit tman methodology gives f i r s t  
costs for  the conservation options contained i n  i t ,  b u t  i t  does not calculate 
the do1 l a r  val ue- of any energy savi ngs .. 

Other types of evaluations are spotty. Perhaps the most complete t reat-  
ment i s  i n  the supporting reports for  the Alaska study. I t  contains particular 
sensitivity to the general pol i tical acceptabil i ty of the various options. ( T h i  s 
i s  dealt w i t h  i n  the Sizemore methodology through the supportive and review o r -  
ganizations that are se t  up as part of the process. ) The lack of commensurabil- 
i t y  among the various evaluations i s  handled i n  the Clarksburg methodology by 

the production of a so-called Differential Energy Related Matrix (DEREM) .  This 
i s  primarily a presentation device, and the relative importance assigned to the 
different impacts tabulated in the matrix i s  l e f t  to the CCEM planner to decide. 

111. CCEM Pilot Studies 

In September of this. year, approximately a dozen diverse comuni t ies  
-- ci t ies  ; counties , and. area-wi de governments of varying sizes .-- w i  11 under- 
take CCEM planning pilot studies funded by the Department of Energy and under 
t h e  general responsibi 1 i ty  of Argonne National Laboratory. The efforts will 
be structured ini t ia l ly  on the process and techniques of the Hittman metho- 
dology and are inten-ded to provide a carefully monitored test  of i t s  effec- 
tiveness and of adaptions that can lead to even better CCEM tools that can 
be applied by comnunities generally. As can be seen from this review of only 
a subset of the methodologies produced for the Cornunity Systems Program, an 
abundance o f  approaches to CCEM methodologies i s  avai lab1 e. I t  i s  now time 
for testing, synthesis, and refinement. ' 
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