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Foreword 
The lISC of cr1crro· pc1,·ades our lives; this is es1>ccially tnJr. fc>r 
Joe.al go\ern111r.11ts and tl1eir communities. Zonir1g decisions and 
otl1er actior1s b~· tl1e Jlla1111i11g romnussior1 Ila\;'(~ er1urg_v 
in11Jlicatio11s tor future gener-dtio11s. Pl1rc·hasi11g dccisic>ns l>y tl1e 
city clerk \viii affect ene'l{\' t1sc in lluildings and cqt1iJ>r11u11t for 
years t<> C'on1c. 1'he capital budget before the <'<>t1ncil also 
cml><>dies 111ajc>r er1ergy decisio1lS for the ft1tt1rc. 1\dcqtratc 
<'t>11sidcration c>f tl10 energy cost implications of these clecisions 
is \ital to cor1trollin~ cc>mn1unity energy costs and to l>t1ilclir11-( a 
n1orc sect1re er1ergy future. 

'J'l10 ccc1nc1mic l1caltl1 of manv commt111itics is threate11ed by a • • 

conti11ui11~ failt1rc to control energy costs and fir1d reliable loc.:al 
sources of t!n(~ll-0'· Tl1e bulk of CVCI') dc>llar spent on 
con,•entio11al f11cls like oil and gas lea\'CS the <'<>n1r11t111ity. 
SJler1cling thi~ n1oncy on more con1munity-bascd energy <>1>tiur1s 
like co11scrvatio11 projects, renc\vabJe enell{v sot1rccs, l()(•al 
pcJ\\er gcncratic>rl, or distric:t heating can t1elp rcvc11>c this 
er.011c>r11ic drain. l~nergy c""" be a 11C\\' frontier for ccono111ic~ 
rt.'Vita1izatic>r1: it can create local jobs, building the local ta\ l>asc, 
and attract 11e\v residents and business<~'i \\'itll reliable, 
affordable scJurccs of eneqt\'. 

'1'}1is ~idcbc><>k is designed lo pro\ide a basic c11Cfl.t\' pla1111ir11-{ 
1>•"<>Cnss for lol'al officials, pla1111ers, and citizens to t1se i11 
du\•elopin~ (1 COlllprehensive enerro· [llarl for tl1cir COOlOl\JflitiE!S. 
licc.:ogr1izing tl1e limited resources of n1arl)' local f.{ovcn1ments, 
tl1c gt1idP.l>ook is designed in twc> parts: the t:(>m1>rul1e11sive 
r>lar111i11g proc·ess, contained in the text chapters; a11cl t11c 
Energy 1>lar111ing Tools Library, whicl1 clcscribes 01>tio11s a11d 
tcch11iqucs for i11c:rea.sing c11el1(\' et11cicncy ar1d tt1e ttsc of 
re11c\val1lc rcsot1rces. (:om1nunities that cl1o<>so r1c>t I<> take the 
con1pret\ensi\'C apprc>acl1 can t1se indi\tidt1al tools as their 11ceds 
dictate. t :ommualitics opting to do comprehe1lsi\1C c11c11tV 
plannir1~ cru1 t1se the tools to s11pporl parts of tl1c plan1u11g 
ctl<>rt. 

E11crro· is likely to remain one of the most scrio11s prc>ble1ns 
facing Joe.al go\'cmme11ts for the forescealJle f11t11re. It \Viii 
rcc111ire a scriotts effort in response. Tl1is in,·ol\es n1a11po,vcr, 
n1aterials, budget st1pport, and possihl~· car>ital outlays. 
Hol·vever, er1ergy also presents major op11ortt1nities - fc>r 
11ni~yi11g the c·c>mn1unity in a comn1on <·ause, for redt1c.ing lh(~ 
loc:a1 ' 1l>ala11ce of 1>ayr11cnts" problen1, and gr.nerati11g local jobs 
and lo<'al econor11i<! grovvth. ~feeling tt1e e11crgv c~l1allr.nf(u tloes 
1101 l1ave to mea11 c11tting back and doing less; it can 1ncan ne\\' 
ec·c1nomic opportunities, a stronger sense of con1n11111ity 
col1esic1r1, a11d a strcngthe11ing of thr lraditio11itl val11es of 
self-reliar1cc a11u e11terprise that lmvc s11stained our 
com11111r1ilit>_\ in the past. 
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INTRODUCTION 
WHY DO ENERGY PIANNING? 
l\tost 1\r11cricar1s 110\.\' accept the f;1c1 that tl1e c11crgy tlroblen1 is 
real, ::,criol1S, ar1cl l1r.re to sta.v. 1\lt~1ot1gl1 f C\.\:er pcor>le agree on 
hO\'\' to sol\'e thn probll~111 , tl1erc is gro\\i11g c<>11sc11sus tl1at 
l!llCll(\' co11se1'\'atic>11 and " rcne\\'al1le" cne11{\' sc>Ut't'Cs Jikl' solar 
are a11 i111po11ant part of tl1c sc1ll1tion. I'l1c pt1r1>osf: of tl1is 
(;uic.lcbook is to assist Cl>r11r11u11ities ir1 assessing tl1cir ertellt'' 
J>l'OblPmS ancl in }1egin11iJ1g tile chaJJr.ng'i11g \\/CIJ'k of [>la11ni11g for 
<~r1ergy c;or1servatic1r1 a11cl rcnc\\•able cr1nrl{\' de\ clop111er1t . 

\\11y sl10\1ld otar c11c>l'g_\' pn>l>lcms l>c c1f SJ>cc·ial cor1cer11 tc> local 
governme11ts'! ,\ IO<>k at tl1e l1istor:.\' <>f ot1r 1~11crgy sitt1atic>11 
sho\\'S th<tl n1a11~· c1f tl1c difficulties IlO\\' tacing tis arc 1l1u rcsL1lt 
of a r110\emc11t a\\llV frc>1n loC'.al control of otu· r.111!rg\' 
11rodt1r:tion systcn1s. 

Origir1all)'• all hlt11la11 s •ttle111cnts \\l!l"C cnl?ll{\' self-st1fft<·ie11t. 
'I l1P.)' 11ad to l1e. llcrat1sc tt1u tc<·l111olc>gy to extract, tra11s1Jort, 
convert ar1d (tistrillt1te t~ 11r.1.,zy on a la~e sr.ale clicl 11c1t tt\ist. 
Er1e11{\' for tht~c settJcn1e11ts c-a111r. fro111 loc .. 'lll)' availal1le 
r11aterials; in tile l h1ited States \voud \\as tl1e <lo111ina11t cnerf.;{.\' 
sot1n.;c t111til the r11id- l800'.-.. 

Tl1e sl1ift to f(>ssil ti.1t?ls IJeg<tn i11 tl1e 111icl-19tl1 ccr1tU1j', \\•l1er1 
c·<.>al bega11 to take tll.c 11lacc c1f \\noel hael h1 railroads. 
i11dt1strics, a11d i11 l1on1t! st<>' es. 'l'l1e lirsl gas LJtilities, \\ 11iC'l1 
llsecl gasified (.)(JaJ, ar>JlU~tred ir1 t}1c 1R70's . 1\ftcr ·rt10111itS EcliS()(l 

har11t•ssed ch~ctrit·it)' ir1 1879, electric· tatilities l1Hga11 tc> appear i11 
castcr11 cities. ' l ll.cse \\ Crt! all lc1c:<tl c!11ter1Jris11s; C<'<>110111irs and 
li111itccl tcrl111olol{\' conli11cd tt1c111 Lon l<>cal sc•tle \\ith sef\ric·e 
ar"tJ<lS as s111all as a fC\\' l>lot·ks. 

111c fo\1n<li11g of .Jc>l1n I). Rc>ckcfe llcr's oil c1111>irc in the 186C>'s 
111arked tl1c estalJlisl1111(•11l of tl1c first natio11al cne1l{\' systc111. 
\'\'itl1 the ill\ r.11Lion <>f tt1e al1tomol>il<! ar1d c1tl1~r rlui11~<.·s i11 
1\1ncricar1 life, c1il l>cr.amo a11 indispc11sal>lc c11erl{V sc>Ul'CC. J\apicl 
tcel111iral ach•anccs i11 clP<:tric gp11cratio11 artd clistrihtrticJn a11d i11 
gas 1>i1>eli11ns, con1l)inccl \vitl1 the ir1vcnli<111 of 11u111erc1t1s ~as 
ar1d clectrir-al ap1>lianc1~s, l<..'CI to tl1e c·rcation <>f rchtional and 
11ati<111al clt•ctric· ar1d gas t1tilit.v b)'slc111s l>)' \\'<•rid \\'ar II. 

J liesc tecl1ni~'ll ad\•anc'<!s rcst1ltcd i11 \'Cl) chcar> c11crg_v. 111 fact , 
tl1c rPt.11 (n<n1-intlatcdl 1>ricc c>f c11ery.t\' artl1all~· ciecli11ed for 
111t1cl1 of tl1is c·c~r1ttll')'· c;J1ca11er a11d rl1r.a1lcr e11crg_\• f1-0111 1:11-gcr 
ar1cl t11c11i: cor111>lic:atcd er1e1'g\' syster11s creatccl an irl'esistilJlc 
1>rcsst1re fc>r l<,caJ go\ cr11n1cnls to get c>tll of tl1r. er1crgy 
l>lasirl<?ss. Ir1 i\ti11n<~sota , this tre11cl Jr.cl to 1l1e al>ando11111cnl of 
1t101'C thar1 half of tl1e states distrirl l1~1tir1g S)1Ste11IS. 

1\s our cru1lich!r1ce in Lile r~liabilitv <1r1cl ec·onc>rtlV of cc11trali.le(I . -
c11crgy syste111s grt'\\ cfl1ring tl1c posl-\\·ar dccacit>_.,, little r1cccl 
\\as sccr1 for federal, state. tn• l<>cal cr1r.rgy policir.s. Sin<'P. tl1c oil 
ur11barg<J i11 1!)73, lt<J\\C\t!r, tl1e sitt1a1ion t1as c l1anE{cd. Tl1e li111its 
cJf con,·er1tior1al fi1l!I sot1rces a11<) c11c:rgy cleli\ICI')' s.vstc111s arc 
tJui11g reacl1ed. 'l'lle trt•t1d <>f dcc·lini11g energ\' prit ·t•s l1a-. 
ctra111atic.'lll)' n:\crse<l, ,,;1}1 1>ri<:cs i11rrcasin#( fot1rfold i11 less 
tl1an a clc<'a<lc. ·rt1is cr1e1l{V 1>ricc e.\Jllosic111 l1as sl10\\'ll tis h<>\\' 
seriotas ot1r littllit ,,,. i1llJl<>rti11g r1carl)' 11alf c1f uttr 1u1tion's oil 
l1as l>ecor11e. ~1<1st c·on1111t111itics imJ>Or1 11carl)' 100(,1(, c>f 1t1cir 
ur1er1{v. 1 'llf! c:<>st cir L11 ' Sf' i111por1s creates a sc riot1s l)alar1cc of 
1~•)1r11c11ts 1>rc1l1le111 as \\ clJ as dar1gct'Olts ,,, lnPrallili~· lo 
C:\1er11al n\e11ts tl1at c~11 c:ut off f!nerg\' sl11>11lit>s \i tal to tl1c life 
<Jf tht: COlllmltllit\• . 
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1\t the state le\'el, ~finn(~sota is parti<.:l1larly \11lr1r>1al1Je tJCl'lltls 
\\e i11111(•rt \il'tt1aJI)' all of ottr traditiclnal e11crl{\' :-tllttrt'P oil 
11att1r<tl ~as, it11cl coal. Tt1c s1111pl)' ul till'">(' f11t•ls is Jl(>t ex1>e<"l<'<J 
t<> kl'CJl lip \\ itl1 tl1e slate'~ grc1\\i11g tlc111and. C\CJl nt a \ c~ IO\\ 

• grc1'' tl1 rate. EI1c1g_\' dem<t11d c·c1t1ld l>cgi11 to t'.,l·ccci a\'nilal>le 
s111111lics l>)' thP 111icl- to late l98<f s. I 't1cl 1>ri<'l!S t1a\ e ri!'tcn 
1·a11ictl)' a11cl ''ill <'or1tir111P. l<J rise at a rate excr.edi11 ' tl1c r<1tc of 
ii1ll11tior1. 111 addition, e11erro• r.~1>e11clitl11·es t<>r 1l1t•st' 

? -

c·o11\'cnti1>11aJ f11cls create C('<)ll(J111ic lw.r1e11ts c>t1tsiclP l>l tl1c statP; 
i11 1980, m<>sl of the~ $6.5 l1illi1>r1 s1>cnt t(Jf" u11c1l(\' l>)' 
:\fi1111csntans left tl1e state. T l1e econc1111ic: effects (>f ll1usc Pllt'll{\ 
:-;111>1>1~· ar1cl cost ('<J11su·aints ;Jrt! signifil'~111l. 1<t11· (~xa1111>lt•, I>~' t11P 
) 'Par 2()()(), '"it l1ot1 t subs ta nt ial l ·011 scf'\'a ti c>rl n11cl ne\v c•11t>T'g_\' 
rc.-.rl\Jrt·e clc\elc>1>n1c11t, r.nl~f'l{\·-rclatecJ L111c1111>l<>~· 111l'tll i11 
,\1i1111c!oic>la l'Uttld rPat' ll 11. l"o. 

\\')lat Crill lJC dc>TlC to rP\ erse tllPS(' I l't'tlds? ( :clOSC! 1'\'ilt it>l'l 

111casl1res, \\'l1icl1 t·oulti IJP. enc<>tJragcci aJl(I c~trri<'<l l>ttl tl11i>t1gl1 
tt1e l'l1f!rg_\' JJlt11111i11g process anci J>l'CJjr.c ·ts tlt-~l·1·il>ccl il1 t l1P 
c;L1idcl>oc1k a11cl a ct '<>nlJJ<t11yi11g tc>ul3 lil11<tt)'• <' t>l•lcl signitil'ar1tl~· 
)()\\c~r· slat(? and local cle1ua11cl for 1•11t:1m· lJ)' tt1e year 2CX>t>. ·rt1c 

1>otcntial lur t~ne\\'itl)lc Pr1r.11{)1 t'CSC>llr<'e ch•\ e lc>111111~11t ill 
~1ir111p-.c11a is also grPal. Encrro· /\l-{c11cy J>r<>jc c·tio11s i11dit'alc tl1at 
J'CllC\\'al>le cnc'l(.\ 1-eso11rc·e~ cotalcl st1p1>I~· 40'.lO c1f g1·c1ss cnd-ttsl' 
d1H11and bv 2000 . 

• 

' I l1c acti\r. l••adcrst1ip of loral gc>\ en11nc>r1ts is csst!r11ial lo 111cPl 
tl1e cl1<tller1gc of ll1ese Clll'l'g,\ 1>rol>lc111s <111tl OJJJJC>rtt1llilics. Jt1st 
as c11crg_\1 sc•lf-st 1 fticie11t'~' i l1 tl1e pas I < •a111<~ fr<> 111 rP.1iat1cc 011 
loc·al P.llt! l'KV sol 1 recs. ft al Iii I 111c11t ot I t1e 01>1><>'1ti11ities s11ggt>sted 
h)'' sl<tlc 11rc1jt·ctior1s of cu11sc"·aticn1 a11cl rerlt!\\al>lc c11er1(\' 
tic•\ cl <>Jl 111tllll 11c1t~11tials '' i 11 dc1>er1cl J>l'i 111<1ril)' 1111<>11 ca ref 11 l 
lll~u111i11g arid i111plnmr.r11atlcu1 at ti ic l<.x·al Jpvc:I. ( .ln1~er\'atiu11 
Jll'Ojt•l'lS cllld J'l~nC\.\'ahJc eilCI't{\' Clcvel<>JllllCllt ('011SiSl J>l'i ll):JliJ)' 
of s111all-sc<1lc tr.l'l1nolo~ies ,,·t1ic·l1 ar<~ n1c>sl ellc·c·t i\•ely p1'0111c>tecl 
at tl1c lc>l'al le' cl. \\ ec:1tl1crizatior1 1>r<>~r<J111s, cartl1 sl1Pltc1't!d, 
J>l.lsSi\'c s<>lar scl1ool c·o11s1r11ctic111, UC\ clc>1>111e111 of 111lrni«'i1>al 
\\ i 11cl 111ucl'li11cs. l'l1a1~C'~'> i1 t lcu1cJ-11sc: J><• Ill' r11 s to recJL1ce 
tra11s1><>1'tatic111 e11cr~· rc>11su1111Jtic>r1 , a11cl cogenr.ratic>n in a 11e\\ 
i11d11st1ial park are all 1>rujects tl1al a lc>cal gc>ven1111cnt t'<lll 

<".ttf'I')' Ollt clr e11cot1r<J~e. 'l l1c."if' 1>r,>jt>cts ra11 1>rc>cltrce net 
<'<'t>110111ic· lle11efits at r11orc tl1a11 l\\ o dollars fen· each clc>llar 
i11\cstcd. 'T l1cy t~an lta\C a JJOsiti\c i1111>ac ·1 <>11 a C<>m111urlil)'- h)' 
l'rcatir'lg lo<'al jc>l>s. i1n1Jrc>\ i11g tl1e l<t\ l>a!°)c, 1 t•d11ri11g 111tt11ic·iJ>a1 
liscal strair1s, and helpi1'lg to pr<>tcet tl11! t·c>111r11l111ity frc>n1 
ecu110111ic· clisrt111tions. 'l ltis l>asic· t!Co11c1111iC' clP\ clo1>111r.nl is.sllC 
is <>rte of tl1e stro11gcsl a1-gt11111'111s for· clC'\'P.l<lJ>ir1l-{ ar1 cffr.c·ti\c 
c·c>n11111111i ~· e11c1-ro.• plar1. 

1\ltl1<>t1gl1 <)llT' c·oml111itics rna)' r'IC\cr l>u c·on111lr.lely 1·eli.111t on 
lcJC'<tl c11c!rl{\ rcsn11rc·es agair1, clPt.·rcasc•cl deJ>t!r1tlc11cc 011 
C'Cntralizccl r.r1e1-gy Sll JJJ>I) a11cl distril >l1 li1n1 sys lt!111s \vill gi\'e 
t l1e111 grea11~r contrr>I <J\Jer tl1eir t!tlcrgy ft 11 lt rn. 'l'llis Gt1 iclt•l1ook 
cJ\1tli11Ps a 1>roccss for c11e'1{V pla1111ir1g al tl1e l<.>cal 1c!\'el \vl1it·h 
cn11 l1e used l>y ~li11ncsota c'c>111111t111ilit•s ill clctcr111i11i11g that 
f11t11re. 



~---------- - -----

WHAT IS El\lERGY PIANNING? 
Fclr S(1r11c r.cln1111tJ11ities, the first qucstio11 to a'k is " \\11at is 
c11cr#(.\' plar111ir1g, itnd }10\\' does it relate to <ltt1er i1ti.t11r1i11~! ' 
~fa11~· s111allt!r cu111111t111itics do not ha,'e 11rc1fessional plannprs 
or co111prehensi\'e plarut, thot1~h 111c>st l1a\C 1>la1111ir1g 
co111111issions \Vhirh meet to re\i e\\' \'Uriot1s clc\ clop11ac11l is.c,tacs 
ar1d proposals. Defining planning is cliflic·ult, llcl:at1st! it 111<>a11~ 
different tl1i11~s to cliffcrcnt people: 

• to tl1c ncigt1llc•rh<•<•ct group. pla1mi11g is a process \vt1crcl>~· it 
c·i1n E(air1 S<•me <'011trol over its ft1n1rc; 

• to a dC\'Ch>1>er, 1>Ja1111ing defi11cs and limits the t)'J>C, loc,1tion, 
<t11d charilctcr <>f lvl1at l1P. ca11 l1t1ild in tl1c c·o1111n11nitv; 

• 

• to a11 CO\'iro11111c11talist, tJlanr1ir1g is a \.\ 'ilY tu Jll'<llecl 11atl1rill 
rcso11rccs from irreversit>le co11st1111ptio11; a11ci 

• to <t JJrofessicH1al lantl 1Jsc: 1>lru111c!r , plruu1ir1g is a co1111>lc.\ 
c·on11Jrol1~r1si\il! 1>r<><'cs..li 111a1cJling con11nt1nit)' ~oals \\.itl1 
pll,ysic<'ll, cconon1ir., and so<·iaJ resot1n.:es. 

In weal ar1cl Rcgio1tal Planning in ,\linnescJta, c;t1n11ar l~l>t!rf.( 
cluti11cs pla1111i11~ broadly as: 

"an on~oin~ altr>n1r>t t11 ~uidt: future dc\clu1>ntcnt or 
rt·d1~l·lo11n1r.nt ol a neighborhood . t•on1n1t1nit)' or rcl-(i<>tl in order 
l<> t •r oal c and n1aintain a dn..,irahlt• t ' ll\ ir11n111t:nt, and In 1>a11r11nlf: 
the 1>1tl>lir h r.allh, S<tfPty, \\t:llan.:, at1d Ct>tl\cnicncc; a. .. SlJC' h , thl' 
cnn1r>rt•hl~n-.i\1 : pla11ni11~ p1·uc<>"~s should retlec t Lht• :un1s. goals. 
and :unhitions nt the citiL.ens of the t'ommt1nit~· or rt·,.,tinn." 

llow docs energy fit into this defmitio11? In SC\'Cral '''ays: 

Co11111111nities art! reatiLinM that energy is a \rital con1poncnt of 
every aspect of life - hon1e, \vorking e11viro11n1e11t, 
transp<>rtation, sltoppin~ scl1ools, and rec·reatio11 - all the~e 
acti\ritir.s r<!quiru eneQ(v. 

l~on1111t1nitics are realizing that aspects of co111111l111ity lif c are 
tl1rec.ttened by 011crgy problen1s resullirlg from contir1t1ir1g price 
ir1crcaSt~s and sur>pl;v w1certainties of traditional c11cll{\1 

S<>U I"< 'C!S. 

Energy problc111s are J>roducing energy efficiency and nc\v 
c11crro• rcso111"('C <>ppc>rrunities in\101\ing the form and ft.1nction 
or the c11tire "'>mn1unity - it& land use patterns, its bt1ildings, 
its transportation means, its senice fu11ctior1s. 

~la11~· of tl1csc op1>ortl.1nitics require planni11g - a 
c·om1>rehunsive re\ie\\' of tl1e co111111unity'& flttl1rc - so thc1t 
indi\'idt1als a11cl instit11tions are encoura#(ed to act 011 tt1c!Sc 
0111><>rtur1ities, a11d arc also disr.ot1raged frc>m dec·isions that \\rill 
i111pede or bl0<:k these op1>ortt1nitics. 

Son1e e11e1l{v OJJJJOJ1ttnitics may not need c·c>m1>rt~l1unsi\'u 
plan11ir1g - ho111ec>\vners can \veatl1erize tl1eir t10111cs, 
govt!rr1111e111 bl1iJdi11~s ca11 be better c·ontmlled and \.vcathcrizcd, 
a11tl 111orc ft1cl efficient vel1ir.les ca11 l>e purcha~sed. 'l'hot11(l1 
con1prcl1cnsi\'e planning ib not esscr1tial, tl1csc activities <.'an 
benefit from pla1111in~. \vl1ich pro"idcs nccdt,'Cl i11fc>rn1;.ttior1 ;.1nd 
resot1r<·es ar1d prO\'ides a broader basis for actin~ c>11 these 
OJ>J><>rtlJ r1ities. 
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Othr~r encr~ i11itiatives reql1irt! planni11g: 

• a nevv sl1l>divisio11 built to n1akt! llest \Jse uf solar e nefl{\': 

• a sl1or>J>ing tnall huilt near l1ousing ar1d transit I<> 
r r.rlL1cc dming; 

• l1igl1cr density allo\\'ar1ccs in certain art!<.ts to redtJl"C 

s11r£t\vl; 

• a clistrict l1cating s~·stcm lo i11tcgratc dO\\'Tl1<>\' 11 cnr.'l(\' l&sc; 

• bicyl'le 1>aths lo pro\.idf' c.tltcn1ali\ cs to n1c1t<>J' vchic•h-?s. 

l~c1c11{V 1>la11nin{.{ is an clemer1t of <'<>n11Jrcl1c11sivc planr1ia1g. It 
afl'ects the la11d tise plan, 1t1t! JJlJIJlic; facilities 1>lac1. tl1c 
tra11s1>ortatior1 JJlan, ru1d tl1e recrcatic>r1 1Jla11. 11 also affct'ls 
rcgt1latio11s: z<J1li11g, suhdi\1isio11 n1lcs, ht1ilcli11p; c·c>cles, a11d c>tl1er 
n1Pcl,anisms "vl1icl-. arc t1sed lo i 111plen1P11l ar1ct n11f orc·c r>laiis. 

4 

l~nurgy 11h.11111ing ra11 take f\\'O 111air1 for111s: tl1e l'01111>reht!r1si\·c 
a1>1>rc1ach invol\'ing tl1e fi.111 S(>Pt·trt1m <>f <~11e1-gy llSP. ar1c1 st11>1>l)' 
areas; a11tl tl1c projt!cl approacl1 \\!l1icl1 foc·t1ses 011 a Jlarticl1lar 
1>r<>jcct, energy type, or llSPr g1·otlJJ. 'fhey arc r1<>l 111t1tt1ally 
cxrlltsi\C: rc>mprchc11si' c plans lJstiall)' spcl\\ r1 a r1l1rr1t>cr of 
s1>e<'ilil' JJrojccts; l)ut a c·c>1np1·cl1c1lSi\ r. 1>lar1 is 11c>I <~s .. e11tial to 
111t>\i11~ ahead 011 a prc>ject '' l1ic·l1 is jt1slillt>cf c>n its c1'' 11 tc?n11s. 

In ~ti11nesc1ta's h>Cal go\ en1111ents, erlel'l{V J>lar111i11g l1as taken 
several cliffcre11t forn1s. So111c C'ities. i11rlL1cli1\g :\liT1nPapolis ar1d 
St . Patil, lta\e dc\·elopec1 con1prel1r11sive encrg,v 1>la11s in\·c1l\ i11~ 
al I sect o~ of the c·o111r11t1 nil\' I rcsicle11 ti~tl. c·11r11111ercia I • 

• 
ir1c.ll1strial, transpc111atic>11, a11d g1>\·P.r11111c11tal1, a11 analysis of 
t!11crg_\• su1>ply ru1d demand trc11ds, <.tr1tl SJlecitiC' 1>r1>gra111 gc>als 
fc>I' supply a11d clcn1and i 11 carl1 user seC'lc>r. Son1e c>f tl1cse goals 
a11d JJr<>gra111s ha,·e lJcon implcn1C'rlll?CI. Otl1er cities, i11cluding 
~1r>c>rl1eacl 1 T\ell \\1it1g, i\C\\ HOJlP., llichfiP.lcl, <Ul<I fl<>pl<lr1s, l1a\ e 
foct1scd ur1 111r>rc! spcc:iali..tcc1 a11d im111ccliall! goals. st1cl1 as 
l1c>t1sin~ \\1ea1l1crizatio11 pr<>gra111s, ricic•slu1rir1g 1>rogra111s. sln:ct 
ligl1tiri.g sttrclies, clistril'1 l1enti11g ai1d sc1licl ,,·astc 11rr1jects. 

HOW TO USE THE GUIDEBOOK 
1 'l1is (,t1i<lebook is i11tendecl fur· llSC l>~' lc1ral go\·en1n1er1t lei!)• 
a11d <'rn111ty) adrru11istrators, pla11ncrs. Plectccl offi<:ials. a11ci 
volt111tP.er cnerg_v cornn1itlett~s - ir1 l>tl1Pr \\Ords, a \ 't!J)' di\crse 
at1die11ce. It is also dcsigr1ed to IJc tJ sucl I>~' lor·al gr>ve 111 r11c 11ls c>f 
v-aryi11g sizes a11d rcsc>urc.·es. 

To meet tl1r. \\idely vaf')'i11g 11ccds c>f ll1t:sc tlSl!r"S, tile Gttidel>ook 
\Vets tlt•\cloJJP.d i11 l\\:O SP.J>ar<:ltc tl1c>ugl1 rclatccl 1>ar1s. ' J l1c tirst 
J)Ctrt l·o11tains a pJa11r1i11g proecss \Vl1il'lt takes tl1r. llser tl1rot1gl1 
SC\'C?ral 1>l1asf:s, fro111 orga11izatio11 to pla11 i1111>IP111er1lc.1tion. The 
sct·cn1d JJart is desigi1ccl as a "11lar111i11g lc,c>ls lilJrctry" a set of 
.SJ><!t'.ifit: toc1ls for dc\•t!lopi11g cn,~rg,v cffil'ic11c·y <t11d rc11C\\'cthle 
rcso\11't·es in st1ch areas •is lat1d t1sc, lra11s1lortatic111, l1t1ilui11~s. 
n1t1nici11al c11>eratio11s, etc. 



'I l1P. iclcal ap1>rc1a<·t1 is t<> lJSP. l>otl1 p<t11s of tl1c c;\1ictclJ<>c>k - a 
co11111rehcr1si\'e 11lar1r1i11g process aidccl lJ~' SJlf'<'ifi<: 1c1c1ls tci 
clt!\el<lfl f)<ll 'lS of lllC J>lan. JlP.c'.1Jistit•aJ]}'• ltO\\C\ UI', llOl aJ) lol'aJ 
gc1\er11111t!11ts l1a\c tl1c ri.1 scn1rc-es cir i11l'li1mli<>11 l<> etc> 
cc11111>n•l1P1tsi\ e t•r1c1~ 1>la1111i11g. Thr.se lrsers can enl[Jlr>~' tt1P 
J>lanr1ir1g lU(>ls lil>r<ll)' l<> f0< llS on specific arcHs sl1ct1 as 
riclc•sl1a1i11g Jlr<,jce ts. c11c1l{\' ill1clit J>N>gra111s, t!Ilt! rf{\' l~tirs , <>r 
sc>let I' arcc>ss. 

1\n ot1tlir1e <>f tl1e tl\erall organization cif tl1e \\<>rkl><><>k, tl1c! 
ertP.rg,\' 1>l<111r1it1g 1>roccss. a11cl tl1e ertt:J'g_\' pla1111i11g toc>ls lil>111r')' 
is J>ff!Sf?r1tecJ ir1 tl1e Plan11ing J>rcic·ess C~lu1rt . ' l Ile #,'ttidel>ook 
t·l1a1>ter-s clB\f!l<>J> tl1c 11J1asc!s c>f tl1e fJlru11u11g J>J'Oct-ss a11d art! 
C' r(ISS·l'efel't!llCt!CI \\jtll tltn r>lar111in~ lC>CJ(S. 

SEL~~-ASSESSMENT 

'l'llP llrst planning arti\il~' sh<1\vr1 i11 tl1e PJa1111i11g l1r<>l'ess C' l1ar1 
is called " selt-ass(!~smc11t". Bccat1sr. r.ner~· J>lr.1n11h1~ is st1rh a 
hN>acl finld, a11ct i11ter1ded users of tl1e Ct1idr.IJc)()k \'arv \Viclclv i11 • • 

tt1ci1· JlCl'SJ>Cl'li\CS, skills, r1er.ds, ar1d resul1rces, eacl1 t1ser sl1<>l1lcJ 
1111d<•rti1ke a self-as~e~111c11t of cnr.rgy planning 11ccds. \\'11ilc 
tl1e r>la1111i11~ 1>r'OCl!SS is designed to be adaptahlt! tc> ditTcrc11t 
levels ,>f 11cc•cls, son1c c·on1mt1nitiP.s mav ct1(><J'>f' I<> fc><·t1s c>n a 

• 
f(!\V ~1>ccific areas, tor 1>lanning (Jr fur i1111>len1f!r1tir1g 1>n>ie<·ts. 

'l'l1e l>asir <'ritc1ia fc>r a self-a.">se~'>n1e11t of 
encr#{\1 1>la1111i11~ 11ccds arc: 

SIZI~ 
l..arger l'Ur11111l111itics arc 111orc likely tc> nc>ed and n1ay IJc 111orc 
c-apal1Jc of c·cu1dt1cting ft1ll-scalc 1>lar1ni11g clTorts. 

GRO\VTif 
( 'c>m1nl1r1ities likely lo CXJ)Cricncc a Jot of nc\v t(N'l\\111 1t1ety have 
n1ore plar1r1ing - related e11eim· opport\111itcs tl1ar1 
cc11t1r11t1nities tl1a1 dc>n 't expect tu gro\.V sig1tiflcc.u1tly. 

PlANNIN(; ( j \J'1\c:1·r·v 
c:on1 n1t1 r1i ties t I 1a I t1a\ e J>l'l>f essior1al J>la 11r1i11g staff tor al'C'ess I<> 
J>n>fessicir1al 1>la1111il1g tl1rot1gl1 rc~ional or c·c>t111t~· <'c11t1111issic>11sl 
are mc1re t>qt1i1>1>ed to clo co111prchcr1si\c cr1crro1 planni111'{ tl1an 
thc>st! \\·itl1ol1l J>aid staff (th.is iss\1c is dis<' \l!-tsccl ft1rtl1cr i11 
<~l1a1>ter 2 1. 

Hl':SOLIHC: I~ l'0.l 'EN11..\LS 
Cc>111n1t1nitit:s tl1al l1a\e kito\\ll resot11-ccs like district 11eati11g 
S)'Slt~r11s, 11ytlruclcctric· sites, or anotJ1cr cnc'l{\1 .sot1J't'C."i l1a\c a 
.stror1gcr· 111c>tivatic>11 tc> f>la11 Ll1c.t11 utl1ers. Llr1ft>11t111atPI)'• clctilil<'cl 
resot1rc·e asse~'>ment is somclirr1es 11ccdcd tu <lctcnr1ir1e if .st1ch 
N!sci11n·e J><>l<?r1tials eMst (~e Cltapter 4 for 111orc i11lor111atio11 
011 r"l!sol11'Cc itsscssr11cnt !. If n c·ommunitv clcM~s krt<l\\.' it l1as •1 

• 
spec·ial f'eS()llf'('l? J>t.>lCJllial, pJanning is alJ the OlOJ'C CrtlCial for 
its best t1sc. 

C'om111\111itit•s \\'hiC'h decide tliat cor11prel1er1sive ertt!rl(Y 
11lanr1ing is nc•ccied sl1<>uld use ll1c basic process dt?sc1il>ed ir1 
tl11! tf!.'-I. c;l,111111ur1ities 1t1at opt not to do fl1ll-sc.·alc 1>la11r1j11g ca11 
use \ari<>us J>ill11ning tools from the planning tools Jil>rary tlS 
they dccn1 a1>J>J'(>J>riale. 111t!y ca11 use par1s <>I tl1e 1>la1111i11g 
process - c.L1ta collection. rcsotlJ'('C assc!'t~mcnt, goal-sctting
a~ needed, and ~or1<·r.ntrate <>n bpecific projel'lb or J>rc,grams. 
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CO~l'N.IUT-l\1EN'I' 

Ofl1c~ia1 Resolt1tion 

PUBLl(:J1'Y 

Official Proclan1<.1tio11 
l\leclia Can111aig11 

Kil;koff I'.,, ent 

PHOGRl\!\'1 STRUC11.JRE 

Elt!Cled Offic·ial~ 
Pla11ning Departn1e11t 
Er1er~r (~oorclinator 

Ad\riSOIJ' Grollfl 

" PlJBI"'IC: PAH'I"ICIPATION 

Kev Isst1es 
~ 

1\misory Stn1ct11n! 
~ 

INTERGOVERNwlEN'l11\I 
c:ooRDlNATION 

Cou11Lv 
• 

negional t\gcncies 
State r\gc11cies 

Fc!dt!I'al AgenCilJS 

- · 



ORGANIZING 

CO l\.1MITl\ilENT 
Prepare a formal resolution by the 
governing body, endorsed by t11e chief 
exect1 ti\1e official, enabling the creation of 
tl1e necessary instih1tional structure and 
giving it a basic mission and role. 

PUBLICITY 
~lake all parts of the commt1nit)' aware 
of tl1e effort and why it is i1nportant, to 
ge11erate interest anll participation. 

PRCJGRAl\I STRUCTURE 
Establisl1 an energy office, e11ergy 
commission or other focal point. 

PUBLIC P1\RTICIPATION 
Establish the public participation 
strt1ctt1re ot· the energy Jlrog1"an1. 

INTEHGOVERNw·IENTAL c:ooRDINATION 
Establisl1 contacts with other 
con1n1t1nities, and cot1nty, regional, state 
and feder·al agencies that n1a)' affect tl1e 
comn1t111ity's energy program. 

·rt1is cl1a1>tnr deseril>us the process of getting <>r~a11izcci fc>r 
•~•l<!ll{\' 1>la1111i111-{. 'l 'l1u l>asic steps tu follo\\' an! <>lJtli11ed i11 tl1e 
c·l1<t11 <tt lett a11cl rli~ct1ssecl i11 t hP. lP_\l. 

A1 tl1e e11cl of 1l1e cl1aµtcr is ar1 e:u1r11plc of a <·c1111111t111ity gui11g 
lllr()\Jgl1 llH-! (JJ'#:{Ul\i1,i111-{ 1>r<JCt!SS. 
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COl\11\IITl\'IENT 
Nl> 111ajc1r t·u111111t1nit~· ~flort ,,•ill l>e efTccti\·n <>r lasti11g ,,·itl1c1t1t 
J>l>litic-.. al sup1>011. The rna~·or. tl1c rit~· C<>t1r1c·il. t>r utl1cr ke~· 
<iP<'isic1n-n1akcrs n1t1st st1ppurl a11d arti\ cl)' 1>n>111utc the 
c..:u111111t11tit~··s cnefl{\' 1>rogra111. If tlse 1>rogran1 is i11itiatHd l>.v :1n 
t!lCClCCI <>flicial, demonstrati11g this Sll)JJ>C>l1 is till! first Sil')). Jf 
the> i11itiati\'B eu111cs frc•nl statl" 111·ofcssit>11al~ or <"<>111111t1nit)• 
irllPrr.st groups, c1l>tai11ing tl1i SllJ>1>ort 111t1:-tl l><' lite i11itial ~oal. 
<>n<' c>f tile l>est \.\<l\.''S tc> for111aliLt: tl1is <'C>111111it111cnt is to ol1tai11 

• 
a fc>rr11e:ll t'f~solution or proc:lan1alio11 c>I 1l1t• cl1icf C'Xet Lttiv<~ 
c1ffi<"ial ancl c>r go,·erni11g bocl~·· ' I'll.is cloc:t1111cnt sl1<lltld: 

• cstal1lisl1 thr. need fc1r tile cnc•rg_\1 1>rogra111; 
• ot1tli11e tl1e c>rgar1izatic>r1al stn1c·tl1rc of tl1t• 1>ro""ran1 ai1d 

its dcrisic1n-n1aking bocly: 
• state 1l1e 111issic111 of tl1P. dccisic>n-11l<1ki11g l>c><ly i11 tt1c~ 

11rc>gra n1; ai1d 
• ~tatP I l1t: actin11s 11ceded I>~' utl1e1· <.:Otll 111t111it~· agcnries 1<> 

sup1><>r1 the cflort. 

,\ sa111plc rcsc1lt1lio11 establishi11g an cr1et1(_\' co111111issio11 a1111ears 
i11 SL•c·tic111 8 of the tools librat'\' • • 

Re fore clraftir1g a11d issui11~ a result1tic111, ltO\\ e\ er, i l is 
in111011a11t tl1at tl1e i11di\idt1al or grc>tip taki11g tl1c i11itiati\e 
ro11tac·t a11d dc\elop stJJ>por1 fn>111 as 111a11~· St~c:tors c>l tltc 
ccn11n1urtit~· as possihle. This is pcrl1a1>s l>cst cic1nt! 011 <ttl 
i11lc1r111•tl l1asis at this stage. prior t<> tl1e 111orP fc>rr11<tl 1>rr1cw.ss of 
cirga11i1.ing a11 ad\is<>J!' grc1t1p, task fcu·cc, ctr. 

Sc>111e cc>111mt111ities 111a)1 ctericlu to or~a11iZ<! tl1c~ir pro~ram n1orc 
flill)' hPlort: de\ elopi11g an oftic:ial resc>lt1t ic111, so tl1at the 
resc1lt1tio11 \\'ill lJnth reflect l1roacl rc11n111t111ity s111>1><>11 a11d 
c:o11tai11 111orc substantive 1>olic)' stalt:i11r.11 ts. I 11 t l1is sr.11su t J1e 
or•gar1izi11g pl1ase is 111clre a 1111ifiecJ 1>roc·css tl1n11 a fixP.ci series 
of steJlS ' l'l1r. resoltttion, J>ttblieit)' t·a1111Jaig11, 11rogr£1111 
strt1<·t11ri11g, JJt1blic.: Jlartir.ir>alio11. a11d i11tergcJ\•u111r11<•11tal 
c·c><1rdi11atic111 acti\ities ca11 l1e carried c1t1t cc>11ct1rrentlv to a11 • 

e.xtcr1t. 

PUBLICITY 
l~qt1all)' in11><>I1a11t as official SUJJJJOrt is l>road-l1ased L'0111 n111nity 
irttt>rcst. Se\eraJ fc>r1ns of J>ttl>lici~· c:.111 l1c t1sed le> create 1>t1l1lic 
a\\are11ess 1.1nd i11tc1-cst: issttc a ne\\S 1·clease, 111ott11t a n1edia 
ra1111)aig11, l1old an e11e~· tair, or tisc! cli1"Cct 111ail. 'J l1e pt1hlicil~· 
ufforl sl1011l<l 11ot onl~· ar1nc>t.111cc tl1c P11c1l{V 1>la1111i11~ clTort, but 
sl1<1t1lcl also: 

• she>\\' l10111PCJ\\ ncr~. l1t1sir1css111t!11, a11d c>ll1er co111n1t.1r1itv • 

111c111l>{!rs \Vil)' the effort is i1111Jnrta11t to tl1c111; 

• tell the111 110''' to partirir1atc <'<>1r1c tc> n11!t~li111'(s, sCf"\'P. on 
task forC'cs, ltelp '"rill1 SlllVC~ s; 11a111es a11cl 1111111l>c~r.-; c1f \\.'l1om 
tc> l'.<lll sl1c>uld be inc~ludcd; ar1cl 

• prc•sf!lll goals a11d a basic~ seheclule for tilt' <~lT011 al ll1e 
least, U1c ti 111e ai1d 1>laec for t tle next n1t>eti11g or C\ er1t. 

1\11 l~11cr#{\' Fair or otl1er JJt1l1Jir e\cnt c·an l>n a.11 c:ffe('li\e \.Vay tc> 
h.1t111rh 1 l1e c11ergy progran1. Sec Toc>l 5.2 in tt1e pla11ning tools 
lit1ra1v for n101'C infnrn1ation . 

• 
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PROGRAM ORGANIZA11ION S11RUCTURE 
All effecti\C e1u~1l{\ progran1 11cclls a rlrarl)' dcf111ccl 
orgar1iz.atio11al strlJcturc, t!\r.n if tl1c t>rogram is 111udcst i11 
i>COJlC and mltSl dra\V 011 C.'\isting rt!~<>l1rccs. This stru<.:lL1rc 111ay 
in<•lt1dc re1Jrcbc11tation fror11 the follo\.vi11g flarts c>f tl1e 
C011111lll rtil \': 

• 

• elected c>ffi<'ials; 
• lc>c·al ~O\Cm111(~nl staff~ inl'ludin~ J>la11ners (if tl1cy cxistt ar1cJ 

depart111c11t l1eacls; 
• JJul1lir inlt!l"t!St grottf>S sl1cl1 as 111:iglll>r>rl1ood <>~ani/Attio11s, 

IA!ill(ltc of \\•>i11c11 \ 'oters. Ja~·cccs, ~ti1111esota Sol<tr 
l\t:...,ourcc 1\Ci\isc>rv Pannl; 

• 

• cncrg...v SUJJJ>licrs: Latilities, ti1el dealers, solar c?r111ipr11cnt clc<1lcrs; 

• bt1si11ess ~•'<>llJlS: l>a11kcrs, c:hambcirs of c·c>m mercc, retailers, 
111ajor cn1 JllO)'crs; 

• r.dt1c·ation i11stitulio11s: sc:t1c>ol distric:l!'i, C<>lleges, J\\'Tl's, 
taniversilies; n11d 

• 1>mft•ssio11als: engineers, architects, co11tractc>~. l>lLiltlcrs a11d 
otl1cr meml>ers of the co111111t1nit\1 \\'illl tcch11ic·al skills • 
arid re.sottr('es tu l1clp tile e11e1l{\1 effort. 

I•'igures 1 ar1cl 2 sl10\v hc>\v the variotas elen1c11ts of tl1e 
co111111t1nily C'<>ltlcl fit int<> <>1l(anizatic111 structttrcl'i. Pigure I is 
oriented to larger c·ities, and Fil(llrc 2 to sn1alle1· c·ities. 'l 'hc 
1>ri11c.ipal ditfercr\cc bct\veu11 tl1c orga11izatio11 rccon1menclecl for 
larger and sn1allnr cities is tl1c natt1re and locatic1r1 c>f tl1e 
amtisc>ry llody. In l{trgt~r cities I P'igL1rc 11 tl1c ad\'iso1y IJcxly is a 
c:nn1 n1ittec sttpJ><>rte<l b~· tl1c: professional staff of t l1c planr1 ir1/.{ 
co111n1issio11 or dcpartr11c:11t. In smaller c ities (f<"igure 21 tl1c 
ad' isory l>ody is c.1 co111n1issiu11 assc1c·iated \\it 11 t lie J>lanr1it1g 
co111missior1; bncalrse i10 rc•gtrlar professional .... talf aJ'c a\·ailalJlc, 
it l1as ron1missio11 statui, to sig11i~"' a 11otcntially gr•~ater 
de<'isio11-i11akil1g role. 

Staff st1r1po11 \VO\tld l>c 1>ro\ided b.v 1>li1nr1ing d,~1><11"t111e11t staff 
it1 larger <~ itit-'~'" 111 s111al ler cities, ad111i11istrativc sllJ>fJC>rt \\'C>Ltlll 
l>e 111orc limitecl; it c·ol1ld conic frc>111 tl1e c·itv aclmir1islrato1·'s 

• 

office. c>r c.ot1ld be st1JlJ>lc111c11tecl ll~' "donated" ti111e fror11 
profcssic>r1als. Ir1 bc>th cases, \'Oll111tccr efforts ,,·ill l1c i111portant; 
tl1cy \viii bu 111ore c·ritic<tl ir1 small l'itics \'\itholtl Jlrofessicn1al 
staff. Staffin#o( issues ru'C clil'tc :ussed 111clre fully bclO\\' in thu 
er1P.rgy coordir1ator sccticn1. 

Occision-n1aking \'\1ot1lc! l>e so111e\~ l1at diff crcr1t i11 tl1e 
orgn11izatior1 stn1ct\1rcs fur lt1rgcr <tr1cl sntallcr rities. The 
all\isOI)' c·o111r11ittcc in larger cities \VOltl<I rely c>11 i1rofessio1lctl 
slilff for soml' of tl1c dat<I gntl1cri11g <t11d anal)1sis lasks. It \\tJ11lcl 
r't!\it!\\' stat1· a11al)·~cs, arid 1nakc rccc1111n1c11datio11s on e nerl{V 
pc11ic·ies a11d pn>#{ranis. 111 smaller citiP-'>, the CllCI'f.t\' con1n1issio11 
'' ot1lcl have l{rcatcr res1>011sil>ilities for eta ta c·c1lh!l'lio11 ar1d 
a11al)1si.s as \'\CJI as devclor>i11g poliC'~ rec·clrr1111c11cl<ttions. 
c·c,r1111tlssio11 'tlatus \\'Ot1lcl gi\e grcatc•r \.\·eigl1t to its 
n!rc1111111cndaticu1s tl1an th<>st! of a C'()n1 n1ittec. HO\\'C\'er, i11 clll 
citius final clPrision ab<>lJl P.11erro• 1><•liC'ies a11d 1>rograms \\'C>lrld 
IJu 111adc by tilt! ~O\'CITiinlo( l>ocl~·· t1r1IC!ss it spccific:cilly delegatec.l 
at1tt1(11itv . 

• 

The C)ll(<\11izatic111 ~lntC1ltrt~s shO\\'ll in 1:if:,'Ure.s 1 n11d 2 ancJ 
<lisc·t1ssed al>tl\ c <trc c1nl)' st1ggcstecl a1>proacl1cs. 1:acl1 
<' <>111111 wtl l)' .'>l1ot1 Id foUo\ \. its CltSt<>111a r~· procedt1 res a11ci 
or~'1nizatic1r1al lines. 1·11e i lllJ>C>rtar1l point is 1£> i11tc/.(ratc tt1r. 
e11crgy plaru1i11g eft.ort i11lo tl1c c·o1111111111it~··s derisic>11-m<tki11~ 

artd ac.l111inistrali\ c slr\1C'tt1ru, so tl1at it~ <t<.:li\ itics and dr.eisiu11s 
<11·r. IJoth adcql1atcl~· SllJ>t>or1<~d ar1cl cffcc·ti\ el)' used. 

3 

4 
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ENERCiY PROGRAM ORGANIZATIO 
(for largt!r cities! 
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ENERGY PROGRAl\il ORG1\NIZATION 
(for srt1c1ll(:r c·itiesl 
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1'HE El\TERC~Y PLANNING C:OORDINATCJR 
1\ rriti<·al issue for 111osl local go\ cm1nc11ts sta11i1tg a11 c11Crg\' 
Jlla11ning effort is ti11di11g tl1e J>euJ>le tlt>l'Cll'cl 1<> <'<ll'I)' tl1e effort 
tel c·c>1111>lelic>rt. ·rt1e u11Ct'g)' 1>la1111i11~ c·oorcli11ator 1t1l1st 1>c1f or111 
SC\'cral ke)' ft1nctic>ns \ital to tl1c st1cc·css of tilt! prog1·an1: 

;\f O~l l-~N1' i\I 
S<'l1Pdt1ling n1eeti11gs, supporti11g task forces, de\ clopi11g 
d<1ru111e11tatio11 and other data - r11akin~ st1re tl1ings keep 
l1a1>pe11ir1g; 

C:ClClRDINATIO~ 
(;()()lUltlati11g \.'VitJ1 )oca) gO\'Cml11Cllt dCp<tr1111Cnts, task forces, 
otl1cr t111its of gmernmr.nl, ronsl1ltar1ts, e11erg~· st•J>plier.-;, ar1d 
c>t hnrs kee1>i11g all tl1e cogs 1t1csl ii11g; <111cl 

DIRECTION 
J>rovidir1g foctts ~111d in11Jctus for tl10 pro!-(ra111; 111aki11g sure data 
is ac·c·t1rulu a11u <issu111ptio11s rcaso11al>lc, tl1at tl1c 1>rogra111 goals 
are not c·onflicting, and Lt1at lt1e 11rugr<t111 ·~ 1>ruclt1cts nre 
J>Oliticall)' a<'C'eJJtable. 

St1cl1 a dc111ar1ding role reqtrire.~ bc1th terhni<·al and 
adn1inistrati'e ability. 'rhe cne1l{\1 coorcli11ator sl1ot1lcl be \isible, 
lJoth i11 tl1e local govcmn1cnt 's adn1i11istrativc: stnr<'lt1rc ar1cl ir1 
tt1c con1111t1nit\•. I le <>r she sl1c>uld ll<l\c access to tl1e cluef 

• 
cxccttti\'P. offil'ial <Jr a desig11alc, and sl1ould lta\.c dir·ccl li11cs of 
c·c>n1mur1ic·atio11 to corn1uu11il)' i11tcrcst ~rotlJJS. 

1~i11di11~ a person to r>nrfr>rm these ft1nrtio11s t'.4lll be l'l1aJle11gi11g. 
'l'l1c basic· optic>ns for ac·quiri11g tl1is ki11d <>f st~t.ff 1-esc>urce are: 

lllllE A-V ENERGY COORDIN:\TOil 
'J'l1is 01>tio11 111a)' onl)' he opc11 to lar~cr tn1its of lo<.<11 
~ovcr11111c11l - only t\\ o cities ot1tsiclc t l1e l\telro UJ-P.it ct1rrently 
l1uvc: f ull-tin1c c11c1'g.\' staff. 

USE E.XISTING STAFF 
If tlie lc1c·al gcJvemmec1t l1as iJJannir1g, adn1inistrati\·c, or other 
staff qltalificd tor this role, tl1cir dttlics c·a11 I>~ reallc>cated tl1 

n:tlec·t the added enell(\r-rclatecl cit1ties. 

USE \ 'OLUi\'TEEHS 
l11tnrt!stcd citizens, \\ orking ir1 task f orccs, cw1 c>fte11 c·c>n111letc 
stllJ..,tantial parts of the pl<tnni11~ cff(1rt. So111c co111 rt1iln1er1l 
frc>n1 tl1n cit~· js i111pc>r1a11t - at tt1B lpast, a dt>">iE-,1l1tttcd staff 
liaiso11. 111ccting space, sttpplics, cop~ ia1g ar1cl 111ailir1g ser\'ires, 
rec·ordkeeping, etr. In son1e c·ases, pri\'ate con1par1ics or 
JJrofessio11<tls \'\ill dor1ate a 1>art of lite tin1e uf an indi\'idual for 
µul>lic service cu1d good cun1n1t1rlity rclatio11s; 

SHl\HEO S'li\Ft' 
Sever<tl ~li1111esota cities ct•rre11Llv "sl1urc" cil\' administratc>rs . -
t111clcr t lie Jll'O\isions of the Joint PO\'\Crs Art t r-.1 ii111c ola 
Slalutes, Snc·. 471.591. LucaJ l-(o\·en1n1e11ts c·a11 alsc1 ir1vcsti~at<> 
li111ited tccl111ical assistance t l1rot1gl1 tl1c cot111 ty K<>ve1,1 mer11, <>r 
tl1cir rcgio11al development co111n1ission t ADCI. HD( staff liave 
pro\idcd c11crror planning sl'1tl. assista11c·c, tis ir1 tl1c• case of 
t:Jn1orc, \Vhil·l1 gl>t helfl from the l\Pgi<u1 ~) Rf >C. 
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PUBLIC PARTICIPATION 
lll \:Ol\ing all iJltfll"t:Slcd parties ill lllC enerft\' planning r>ro~ess is 
l' ritil•al tel its st1rc·css. :\'fan~· projects i11 ret·c11l ~ears l~tileci to 
i11\ ol\ c kt>~' ~r,u11>s '" 110 later successfull~· opposed tl1en1. 
E11c11{\' pln1111ir1g ra11 IJP. a C'ontroversial acti\il~·· atlll r t>qltircs 
Jlt1l>lic pa11ic i1Jation in all stages c>f tt1e 1>la11ni11J.{ 1>roC'ess. 

Sc>111u <Jf tl1c: in1porlnnt isst1cs to consider ir1 s r.I tir1g \JJ> a J>t1blic· 
p.1rtic·ir><1ticn1 1>rtJ~ram i11c lL1dc: 

1 . l~Gl'l'll\11\C~\' 
'l'he 1Jla11ning effc111 111ust be seen as a lcgiti111atc a ·tility, 
enclc>rsed t>)' t l1H gc>vr.r11ir1g l>od~·. elected ot'fici<1Js, a11cl otl1cr 
c>pinicln IP•iciers. 'J'l1is l '<ln l>c achieved throt1gl1 nlcclia J>ltl>lieity, 
fly \tsin~ r>ftit'ial l<><:al go\'ern1ncnt proccdt1rc?s st1<:h as c'ol111cil 
rusult1liu11s a11cl 111ayoral prclt:lamatiorls, <111d lJy #(i\irig all 
i 11lt~restt!d patties a \'oicc i11 tl1c process. 

IJt~C :ISl()i\' l'H()l.E.SS 
'l 't1e partic t1J<1 r clecisio11-n1a king p('(>cess u l tt l<' tt11e1l{v prt>~r~dn1 
111l1st Ile see11 as credible. lf c11ot1gl1 y1r.oplr. l1r.lit:\e tl1n nnPrE{.V 
c o111r11issic>r1 is r11t•rely a "rullller sta111p" for a SJJCc ial i11tc rcst , 
its clet·isic>rl \\.'ill l1c l1ard to imJJlr.ment. 'rhe deC'isi<>r1-maki11g 
1>1uctiss sl1ol1ld IJC opc11, shc>uld allu''' \Uli11g 1-e1>1"t!..-;e11tati<.>11 cJf 
atl.C'c·ted parti<'1'1, and sholtld alJu,, strllicicnt titttP a11cl 
op11ortt1nit~· fc>r re\ie\\' a11<l com111cr1t 011 1>r<lJ>os.als. 

l:ONSi':NSlJS 
' I t1u decisior1s, policies , ar1d c>tl1ur OlltJlttts of tl1P. e11erl{\' 
pl<u111i11~ 1>roccss sl1ot1lcJ rt~tlec·t sorne clegree of co1111>1'<>r11ise 
a111or1g di\'f!l"genl \lP\vs. 

nEPRl~SEi\~fA'l 'ION 
;\Jo gr·clllJ> \\'l1irl1 feels itseU' sig11ifica11tJy nffcc·tcd l>y tl1c 1>h11111i11g 
progr<1111 sl1ot1ld Ile de11ied represe11talion tl1rot1gl1 a 1>ttl>lic 
1><trliC'if>aliCJJl strt1<'tt1rc. Since! the adlisur.y body ca11r1clt 
1>t1ysicall.v 1-e1>rcscnt all interP.sts, mpt·tw11isr11s suc t1 as 
ccl111m<~11t periods, pt1blir. hearings, fonJ111s, a11d C>J><•r1 r11ePtir1~s 

sl1ol1ld I><' t1st:<I l<> ir1c·lt1de as 111an~1 interests as Jlossit>lc. 

~1<>sl <>f ll1t!Sl! is~t1cs \vill be rcsc>l\'ed i11 tt1e 111akt!UJ> a11cl 
<>peratiorl of tile acl\ isOI)' E(r<>t1p. 'fhe ad\isut':\' cor11r11itlee or 
c·c1n1n1issic>11 sl1ot1ld t>e strt1c tt1rcd to: 

• cr1st1re tl1at afferted i11lcrcsts l1a\c a foru111 i11 \Vliic l1 to !Jc l1ci11'Cl; 

• c·rcalt! a11cl 111air1t<1in a<:ti\'e inte rest in r>artir i1>ati11g; 

• l1a\e c.t c·Jearl\' dcti11cd role: 
• 

• 1~· 1>c c>f 11c>\\ t!r sl1c>t1ld l>e cla1ificd. c.~ . ndvisOf)' ( 11011-cicc·ision-
111aki11g1, co111111issic111 pcl\\ ers I sor11c <lct·isi(111-n1aki111-( a11cl clr 
f'l'J.{lt lat <>I)' I><>\ \'t!rs ); 

• a\'~tilal>h ! act111i11istrati\'e t'l'SCl\trt'<'s sh<>ltld l>P c·1>11lirn1t-tci 
(\\l1utl1t?r thrc>t1gh <'it)' or lltl1cr SOltl'<'<!s l; 

• tt1is~icn1 s1aten1e11t sl1utrJd IJc statcct gc:n c r•tlly i11 c : 11al1li11~ 
aclicul, a11lJ clctl>oralecl i11 the ~rc>t111 's i11ilit1l n1t?l'lir1~s; 

• 1>~1-la,vs sl,cnrlcl l>t: acloplcd in initial meoti11gs; ar1c1 

• sc·l1eclt1 IC' <tnci I 1rc>ci Lrc·ts sl tOltl<I IJe cstal1 I isl1cct i r1 t l1e i r1i t ia I 
111ccti11gs. 

3 

4 
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INTERGOVERN~1IENTAl.1 C~OORDINATION 
.\ larl)' eor11n1 ll r1it ics J1avr. 111ade '>i~nitira11 l .st <!J>s ir1 t l1c~ ir c•r1er~ 
i>n>g1·a111s, ac Lir1g on their O\\ 11 i11iliativl! a11cl rc•sc>l1n·ns. ' J'hr• 
•>1>r><>11 t111ities for co111111t111it~· c11r.1'g\' J)lar111i11g r':\Jlc111cl. 110\' mer, 
\\'lien loral go\ en1me11LS \\Ork tul-{ctl1cr a11cl \vitl1 tJlllt' I' t111its c>f 
li(c>\t1 1·11111c11t. Tl1P C:i~· t>f E1n101-e \\orked \\ i tl1 J\cgio11 B f\Ul: 
staff l<> de\ elop a co111prcl1cnsi\ t' cnc>rl{\' flla11; sc\ era) cities 11<1\C 
tt~ed ct \<trint~· c>f lederal grar1ts for c11c11{\' 1>rngra111s; otl1ers 
l1a\ P 11ta(lc ttsc of the rf''tC>ll rres c>f the ~I inr1r.sota r:nergy 
~e11c~1, ancl thr. (\firlrlt''tc>la fiousitl~ Fi11a11rt: 1\gt'11t·y . 1't1c I nHO 
la\\' at11 l1c>riz.i11~ c11r.rro plan11i11~ grar1ts I .\ti1111. Stat. Set'. 
11611.0Rnt t1as 11ot yet rccci\'cd a1>r>rc•rJricttic>r1s. l1t1t clc>es C'rcc1tc 
at1tl1c>1it~· for cnc'1(\1 plan11i11g. 

' l 'l1c c11crro• coordinator or 1t11! <"t1air111<.111 c>I lltc! ttO\'isc>f"'.\' l><>d.\1 

sl1cn1lcl niake c·c>11tac t \\ itl1 11cig-l1l>ori11g t•itic~ . tl1c C<>tt11l.Y 
gn\'P.1'111l1Pl1T c'lnd planning l'C>n1111issiCJJl , lhP J'f•gic1na) 
dt:\'PIOJJn1e11l c.01111nission (OI' :\f1:trc11>olitar1 c;c1t111 c il i11 tl1c 'J\, i11 
(~itiC's <.treal ar1d sl<tlc agC'11cic•s tc> ir1rc.,r111 1l1c n1 c1f lc><-ctl gun.ls <111cl 
artiviliPs, a11d solic il i11for111atio11 a11d 1>ote11tinl fu1 ·111s <>f 
assistar1c ·e. ·rt1t!.se age11c ics i11c lt1clc: 

• ,\li1111csc1ta flCJ)art 111r.n1 c1f I :c·c1r1 c1n1 ic · I )uvPlc>11111c•11t 
e :\1 iJlllC..<><>lcl r)PJ>arl n1etl I <>f ' j 1'311SJ)()l' lali<>ll 

• ~1ir1r1c>sc>la I l<>t1.si11g l~i11ance 1\gc11c~· 

• :\.ti1111t>~~<>la Dcpru1111cnt of ~attll'<tl Hc.so11rccs 
• :\.linne..~ta Pl1l'1Jic· l tilities ("r>n1n1i,sicu1 
• :\1i1111csota Encrlt'' .-\genc~· 

,\t a 111i11i111t1111. 1t1f! lol'aJ #{Cl\ P.n1111t•11t sl1oulc.J ~l! l c>rl tl1t: 1>r<>1>r.r 
11tttili111-( list for rcc·P.i\i ng ir1 fc1r111at icn1 al ><>t •f <~rlPflt\' ac~ti\ i tics in 
1t1e slain. l"c-llcral agc11cics st1Gl1 as: 

• .. ~ri<.:t1llt1ra.I Extc11sion Ser'\ ice (11s11ally i11 tile C'<>ut1ly sc<tl l 
• l fl ll) 1nrna ofli<'e, l\li1111E~a1>c>lis l 

• 1:a1·111crs lio111c Ad111i11i~tration ( St . Pa\11 ) 

sl1<1t1ld also l1e t·tn1tacte<l tu gtit cnt tlt(' aµ1>r<>J>riatl' r11aili11~ list. 

Al t l1t> <>rga 11 izatior1al st~c. it is i 1111>orta11 t l<J 111ak•: t I 1l'SP 
i 11tergo\'c r11111cntal contacts tc1 cstal>li sl1 <1 11ct\ \. ork of 
i11for111atio11 and rcferr<tl. :\lc>re s1>eritic· 1>1'<1gr<1111 rcfcrc11ccs to 
a~enc:y sc>11n·es cu·c·ur tt1rc>t1gt1c>L1l 1l1e rt!sl <>f tl1t! c;11idehc1c>k. 
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EXl\l\1PLE 
( ;omn111ni~ X, a ci~ of 12,000, decide~ lo c!reate a11 cr1cr~· 
pla11, l>aNed <>n the nm~ or's attendance at a state 
conierenc·e '''here ener~· planning cor1cepti; \Vere 
prese11tecl. 1 l1e l1ar;ic sequence of clcnts a'or 
c;o111mt1ni(\• x is: 

• 

1. Tt1e n1a)'Or introduces a resolution it1 <~i~· C'Olttt(·il c.alling for 
tl1c cstablisl1111e11t of a volu11teer Er1erxv c:o111n1issiclr1 \Vl1osc 
rnissic>rt \\'ill l>e 1<> dc,·cloJ> a c·c>n1prcl1cnsi\'e e11e1xv pla11 fc>r the 
c it)-'. ' l'lle rt~sc>ll1lio11 i>asses \\'itl1 c>rle clissf?nting \ 'Ole. 1'11e Ill!\\' 

Co111111issicu1 is tc> l>e a11 ad\ is<>I)' C<>tn mi~sic>n 1<> tl1c pla1u1it1g 
co111111issio11. It is to receive adn1inistrati\e st11>1J<>rt ( 111eoti11g 
roon1, st1p1Jlics, rccordkccpir1g, copyi11g ser,1irus1 fro111 the cit)' 
adn1inistrator·~ office. 

2. ,\ 111aili11~ is s e 11t c>ul to all concerned orga11izctliu11s in the 
rc>m111\1nit)'· It i11clltdcs a copy of the cot111cil rt!sc>lutic>n n11cl a 
flye r an11ot111c il1g tll(? i11itial 111eeti11g of tl1e C'c>n1r11issior1 , a11d 
sl1m111<triZf!S its mission. The niailing is acco11tp<l11ied l>y raclio 
s11ots ancl llC\'\SpaJlCr sto•il'S ar1r1c>l111cir1g tl1e pro~ran1 a11cl 
in\iti11g p<trtit'iJ>ation 011 L11e ad\1so1'.\' cor11n1issic>r1. lnlcrc.stccl 
citi.Ge11s art! i11vited l<> sul>mil their names to the ~lit\or 's C>ffire 

• 
for c·on1 rnittC'c 111cn1lJcrshiJJ consideration. 

3. 'I l1e ,\fa)<>r ar1ci <'it)• council appoint co111111ittee r11emt>urs 
fro111 tl1e 11a111es tltat tl1ev lta\e reC'ei\ed . 

• 

4. 1\t tl1c organiz.atio11al n1ceti11g, \vl1ic·l1 is rc>n\ cnccl l>y LJ1c! 
mayor, a rcprcscntati\'C of the I eague of ~tinr1esota 
l\ft1nic·ipalitics is on l1a11d to speak abot1t tilt! 1>c>tt:r1tial for loc.·aJ 
enprgy J>lanning. The c ity ad111inistrator fro111 a sntall l\fctrc> 
area city alscl sr>eaks, describing his c•il).1 's cnr.rgy pla11rlir1g 
pm< css, v\'l1at ii l1as done so far, its 1>rol1ler11s, ar1d ltO\\' 

Co111 r11t1r1ity X ci111 lear11 frun1 t1is experiertc<~. 

After lite l'f.JP.akers, r1on1ir1atior1 ai1tl elec:tion r>f officers is l1clll, 
ru1d tt1e llU\\' officers are asked tc> thr. nr.-\t 111cct h1g. 'I'l1e 
ct1air111a11 is a h>l'al l1igl1 sc·t1<>e>l sc·ie11c·t~ tc<tc•l1cr \\•110 l1as l>Pen 
at.1i\e in teacl1in~ <!ncrgy c•urrict1lt1n1, a11cl l1a~ l>l1ilt l1is c>\'-11 
er1erl{V el 11t·ie11t l1c>n1e. 

1\t tl1c <'lose of l.>l1sincss, a sn1all reception is li<~lcl arc>t•nd 
t•xl1il>its 1>lttc·pd l>)' the lcx:al t1tility, the State l~ 11ti1'g,\:' • .\gen<')'• and 
M>me 1:11<!11{\' rc>nst1ltants. 

5. At its 1tP'\'.I r11c:Plir1g, the (7c1n1n1ission adopts by-la\\S. ·rt1<• 
Ct1air111an JJrcsc11tcd ar1 i11itial scl1edt1lc~ a11cl '' <>rk plan. \\'luct1 is 
revie\\'ed, re\isecl, and adc1pted. Task forces arc crcatecJ I<> \'\c>rk 
i11 spr.rific· an•as, inc·J11dir1g: 

data cnllcctio11 
rcsot1rce asscss111c11t 
la11d US<! a11d tr..insflOrlation 
energy r or1scr\'iltion 
mt111ic·i1lal 0111~rations 

It also dcvclo1J.s 1>roJJoscd i>roc·ccft11-cs \\·itJ1 rnf{artl le> 
c·oc>rcfir1ali<11l \Vitl1 tltc Pla11ning l 'ommission, the 111ayor, tt1e < : it~· 
acJ111i11is11.1tc>r, tl1e task f<Jrl'es, the l'l>t1r11~· Jllan11ing co111r11issicu1, 
tl1c State I~11ergy Age11c~·· a11d <Jll1ers. ' l'l1e cl1airman nogotiates 
tl1ese 1>r<><'Pd11r<!s \\itl1 tl1c affc~tccl orga11i1:atio11s. 

6. ' J l1e task fc>rc Bs l><~gi11 1t1cir \'-'C>rk on ,.<>llecting c11c1l{\' data, 
clctining altcmati\C c11c1xv rcsot1rces, i11\estil-{i1ti11g c-cn1~crvatio11 
1>rc1~rar11s, la11cl lls~ <trtd 1rar1sportalion issut>s, ancl tllltr1ici1><ll 
<>pcral iclr1s. 

3 
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DEFINING ENERGY 
PROBLEMS 

IJATA C~OLLEC:'I10N 
\vhy collect it, \vl1ere to get it, 110\v to 
esti1nate it, ho\!\' much and ivl1<1t kind ot· 
data is needed, ho"v to collect it; 

DATA ORG1\NIZATION 
filling clata gaps, usi11g tables, co11verting 
to BTUs; 

DATA EVALlJATION 
creating statistics, using grapl1iCSi 

DA'I/\ FORECASTS 
projecting t1sage, projecting prices, 
\Vhcrc to get forecasting data, basic 
forecasting methods; and 

PROBLEl\I IDENTIFICATION 
criteria f'or \vhat makes a problem, a 
framework for compariso11, a method 
for defining problems, limitation of the 
method. 

Ont'U a co111111t111ity l1as cumplctr.d tl1e or~anizali<>f'lal J>rorc•ss as 
descril>ccl irl Cl1aplP.r 2, it is read)' to n10\· 1~ to tl1c first tec:t111ical 
sta~e of the crier~· pla11ni11g process: dr.J1nirlg crier~ prolJle111s 
tt1rc}lJ~l1 tl1e C(>llcrti<>n a11d anal)•sis of data. 'J'llis tc•cl111ic·al slc.tgc 
a11d ot l1ers tl1at folio\.\' 11ccd not be O\'P."'·l1l:d 111i11g. If t t1e 
co111n1t1nity l1as carefully selected the men11Jcr-s c>f its advi.!>ory 
l(r<JlJJ>, l"C!flrP.SClllatives fronl tect111ical a11d llOfl· lCChltif'<J} fjpJd~ 
sl1c>t1ld bu availal1lc to pro\ide and e\aluatc tlic clata 11cccss.'lry 
f(>r tl1c ct>m111t111ity's pla11ning proccs~. 

1\t tl1c (!Iltl of thP- cl1apter a "&'lmple' co1nn1t1r1ity is tak1!11 
tl1rot1gl1 1l1c prc>l1len1 defu1itio11 1>roccss l(>r ail c>.\.OtllJ>h!. 

4 

J 

5 
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DATA COLLECTION 

\VHY COLLECT DATA At'\JIJ ffO\V :\.1UCH? 
So1ne e11ergy programs l1a\ c l-{ollt~11 i11t1ndatcd \.'vitl1 t<><l 111t1cl1 
enHrg_v clata. It is i111porta11t f<Jr a rnn1111t111ity tel realize \Vl1y it 
needs c11c1l{Y data, 110"' it \viii lJc ttscd, and hCJ\-\! n1t1cl1 is 
enot1gl1. 

Energy data - tl1at is, infc>rmatio11 011 110\v murl1 c11c1l{\' tl1e 
commu11il)' l1as bcc11 t1si11g, ii1 \Vhat forn1s, for \\Ital f)llflJOses, 
and 110\\' 111t1cl1 is paid f<>r it - is ct llccessal)' fot1ndatio11 lc>r 
e11ergy 11lan11inf(. It is useful l(>r st1c·l1 tJt1rposes as: 

PfiOVlJ)l\'(; A C0:\1~10N 81\SIS 1-'0R l\IAKING IJE(:JSIONS 
A base year c11ergy prolile <J11cf 1>rojcc tio11s pn>vidc IJc11cl1n1arks 
for Jllanning. 

1 i\1{G£'1 INC. NEEIJS FOR ENElt(;y PHOGRA.i\IS 
KI10\\i11g l1c>\\ 111uc·h enP.J'h.'V is t1~e<l by different sector~ l1<'lps 
sl10\\' \vhert! 11<•rnis arc greatest. 

DEl\IONS'l'll\'11NG '11-If: N1\TlJ fll~ 1\.i~U lJEC;RJ~E 01~ 
EJ\rERG\' PliClBl .Ei\1S 
(;c>mparing cost a11d usage cJata IJ<'t\~ccn sccton., a11d '"itl1 ult1er 
cun1111t1r1ities, l1elps point Olll t>OlP111ial Jlroble nis. 

EV1\I .l lJ\Til\~G Pl..Al\'S AND PilO(; l{J\l\f S 
The base year clata can l1ecc>me <i rctc re11ce for n1011itori11l( 
r>rogrcss as pla11s a11d 1>r<l~ram~ arc JJtrt i11to ac~tic1r1 . 

\\'e all kilo\\' er1erg_v is <'~xpcnsi\c, a11d st>metin1cs sc.arct:. Btrl 
110'' rut1cl1 111ore expensi,·e is or1c sol11"Ce than tl1c otl1e1·, rl<>''' 
and i11 2000? HO\\' 111ucl1 of earh I~ Jll! do \~·c use'! \Vhic·l1 sot1rces 
n1ay be 111orc scarce ir1 2r)()O'! \Vt1icl1 \\ill be most cx11c11si\ u'! 
1\11S\\'et'S to tl1ese kinds of qt1ns1io11s require some a111ol1111 <>f 
ir1forme:1lior1 011 e11ergy usa~c a11d costs, no\V a11d ir1 tl1c ft1tt1re. 

I IO\'\- mt1c:l1 data is 11ccdcd'? 'I'l1at dt!J>Cnds or1 Ll1ree fitctors: tl1e 
dcptl1 a11cl cor11ple.tity of the pla1111i11~ eflort, the staff resotrrc·t! 
li1nitalic>r1s <>f the lor-<11 governn1er11, and tl1c availat>ility of 
cncll(\' data. If tl1e c:ommt1nity is a11ticiJ>aling a ft1lJ ·scaJt~ 
l'<>mprchcnsi\ c pla111lli1g ef1(>rt in11>•1t:ting all sel'tors of tl1P. 
con1mt111itv. 111ore data is 11n<'c1c<I trut11 for a limited cttort 

• 
targetir1g a fC\\' sectors. \\1iU1ou1 ftrll <>r 1><1rt-tirne staff 
assibla11ce, a major data effort 11ta)' l)t> diffi<:tilt to a ccon111lish. 
J..astlv, if data sources art! tc><> 11u111crot1s a11d lalJ<>riOllS to 

• 
resean:h , the effort rcqt1irecJ 1<> <·oll<'<'I tl1c data ma~r he 
utl\varrar1tP.d. 

'l'llis scclio11 µresents ha!i>iC: data <·olleC'lion, anal~·sis ar1d disJ>la)' 
r11etl1ods that local go\ cm 111e11ls c·ar1 use as a #{tride. The far.tors 
desc:ril1ed alJO\ e - 1t1e con11>h~.\ity of tl1c plcu111ing cffo11, 
lin1itatior1s i11 st<tff resoun.·es, a11d a\ailabilitv of data sout"<.:P~'t 

• 

\\.ill sc1,·c as eo11strillnt' fc1r incli\ itit1al 1>lar1ning efforts. 

An issl1c related to tl1e a111<>t111t <>f C!11crgy data needed is 1t1e 
n1etl1c>ds us<~d t<> collect it. 1\vc> 1>1;n<·ipal 111etl1od~ are a\'<tilablc: 

• 1>uhlic· star\'cy, si1nilar to St. J•· tJl's three-day l·:11erro· 
t\1<1bili.1.atic>11, \Vl1icl1 l1as tl1e arfvantagc of creat i11g \\1tlcs1>read 
ptil>lir ct\\'arc11css, bt1t requires (!\tcn~i\c staff lirnc a11d 
lo#(istit:al SllpJ>Ort; a11d 

• resl'e:t1·cl1 i11 e.\.isting records st1cl1 as utilit~· data, ft1el dP.aler~'tlcs, 
c:e11sl1s data, planning data, et ·., \~·hic ·h can )''it-Id ~<>od rcstalts 
on a l1roacl ll~\f~ I l>t•l ma)' Jose acr.t1rary focusing 011 
srn<lller ureus. 
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• 

'l'l1e r11ell1c>ei ll..,P.ci i11 tl1is cllc'l}Jtcr assu111c~.., tl1t~ S('C'Otl(I appruat'l1 
is t1secl. It is n1c>r-e rost-P.llP.c·ti\·e for an initial t•ffc>rl, l1l1t (foes 11ot 
PX<'lt1cir. Sllf'\'C)'S, \\.'llict1 C<111 IJe u..,ed tc> till data ga1J~ <>r fc>r 

1.>ccitic prtJjecl pur1lc>SP.s. 1\11 CtlCJ'l{\' clala Stan P.)' rr.qt1irc!s 
dP.sigt1ing a Slll'-C)' ir1slrt1111c11t (stu..:h ~a qt1(:._c,ticu111«1iru 1, 
training a field Cl'C\\' to ad111i11ister the ..,.,..., P.)'• f ollo,,·ir1g lJJl IJ)' 
1>hc>11e anct visit, c·o111J>ili11~ retl1m~. \'aliclati11g clata, ar1cl 
tal>t1lati11g a11d atllll)·zing rcsl1lts. St1cl1 SUl'\C)s sl1ol1ld l1c; 
cJc•sig11c~d ir1cii\ iclt1<1ll)' to 111eet tl1e needs arid fit \\ itl1i11 tl1e 
rcsot1rces c>f tl1e indi\idt1al ron1111t1nit\'. Co11ta~t tl11! St. P<tl1l 

• 
F.nC'ft\' Clf1icc I(; 12 292-6730 f(>r n1orc clctnils 011 !-iU '' l!)'s. 

CC)l\ill\IUNl'IY PROI•'ILE 

'1'<> t111ch~rsta11cl tilt! 111car1ir1g of enc1-ro· dallt a11d r>rc>jt~c ·1ic>11.s, ancl 
lo t1sc 1t1c111 for }Jla1111i11g i11 a co111111t1nit~··\\'iclc cu11lc!.'\t , ~1r1 
ovprall (JN>tilf! <>f' tt1n cc>mmt1nil)• is usnft11. This profile rlCC(l 11ut 
be clctl>or<1lc, <Uld ~l1ut1ld lJc basccl 011 cle:1t1t \vl1ich are rt•adil\' 

• 
a\ailal>lt~. l11l't>1·11>atio11 tJillt ~11oulc.J be i11clucJccJ i11 llu! Jll«>filn 
ir1cll1clt!s: 

P<>J'LJL.-\'l'l<>N 
P<>J>l1latic>r1 (fata to be gathcrr.cl 111ay inrlt1dc•: 

• <'trrrent 1><>1>t1latic>n 
• fl<>1>t1latic>r1 eslimates for 1t1e >ears IM:l, 1990 and 2000 
• 11t1r11l>er <>f l1c>t1sel1(1JcJs 
• ir1c·c>111t! l1v l1cJt1seltc>lcl 

• 

1'11t:st: clata 111tJ\' l>t: t1sed tc> determine thf: r1t1n1l>r.r c>f C'lll'r't•r\I 
• 

U\\'Cllir1g llllits ar1d tl1e 11t1n1ber of perso11s per d\\f!lli11g t111i1, tl1c 
11t1111bor of d\.\clli11g u11its 11ecded i11 the fl1tu1"t~ ar1cJ tl1c fttlttl'C 

ntrr11l>er c1f J>t'rsc>11s JJP.r cl\\Clling tinit. Tl1csc data \\'ill aJsc> t1elJl 
to c.<tlct1lalt! lite 11t1111l>cl' of \ct1icles rcqt1irecl, tl1c: nt1111l>c1· <tr1d 
l)'f>e c>t ciail)' t ri1Js generated and the r1eP.cf for spcc:ial sur,·ices; 
t!.g. J>lJl>lic· lra11sit l<>r .se11i<>r citi~P.ns a11d S<'t1<1ol rt1ilcll'ur1, 
tir1ar1C'it1l assistar1l0 l! fc>r i>ayment c>f energy t1ills ancl for 
\\'P.athP.ri.1.atio11 of l'lolrsing trnits. 

lilJILDINGS 
KnO\\'l('c4;c of tt1c c·l1aractcristics of local l>t1ildh1~s is \t!I)' t1st~t\1l 
ir1 ictcr1tif)1in~ \\'l1crc consc1,·ation efforts n1il-(l1t l><! 111c>st 
cflccti\ cl~· t<11l{ctcd. 'l't1c ~11C of data '' Jlicl1 \vill l>e <>f ltS<! 
ir1clt1cl<!: 

• agu <>f l>Ltilc.Jir1gs 

• l)' Jltl <>f n1att•rials t1secl i11 cunstrurlic>r1 
• t~ Jl<: of l1eati11~ itr1d cooli11g systcn1s L1sed 

An anal>·sis of the prec·P.ding data \viii forr11 a f ot111chttio11 ttp<>n 
\\.'l1ic ·t1 d1~c ·isic>r1s c·an lJc macie regarding l10\\ 111t1rl1 irt\Cstr11e11t 
sl1ot1lcl Ile r11adc ir1 cncrg)' c:onsc1vatior1 11rogra111s a11d \\l1nN• 
tl1at effort c·a11 ) 'iclci tl1c grcatc~t IJer1cfit. 

F~c :cJ~()l\il(~ PH<Jl~ll .h: 

' I'll<! fc>llc>\'\'i11g ert>1l<>r11il' data are useful in cJc~tf!rr11inir1g tl1c 
rclationsl1i1> l>Cl\\.CCll PllCl'K\' productiOil, COllS\lfllJ>li<HI ill1Cl jobs 
\\'itl1in the c·c>111111t1nitv. 1'11csc c:k'lta sl1ot1ld i11clt1ch? arl ar1aly.sis of 

• • 
l t1P.: 

• 11ur11l1er c>f' J>Cl'S<>ns emr>l<>.ved in eac·t1 sector 
• tra\ t?l pa llt?J'tts c>f emplo~recs 
• C\istir1g a11cl itllcr11ati\c 1>r'Odt1ction r11ctl1ods 

1'hi~ ar1al)·sis ,,;u J>ro\icie an indiratic>n of \'\"here c1111>luy111t:11t 
l-{<tir1s «tl"tl 1>ossil>lc \\ itl1 tl1c i111µlemer1taticn1 c>f nP.\\' tPc:l111ol~ie:>. 
1\ dctailt•cl anal)'SiS \\ill also (">l"O\'idc i11for111alio11 \\lli<.'h is 
11t•cclctl tu tlctc1·r11i11c tl1e poterllial for L1si11g di~trit·t l1P.ati11g, 
t:C¥(t!rlt!ra I ic1r1 a11d 'ari<>US I ratlSJ><>rla tic>11 le< ·hnc>lc>gics. 
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'l 'HJ\NSPORTATJON 
(;c>mpilation and a11aJ~·sis c>f t ransport<1tio11 data \\1ill l>e lJSPt\11 in 
addrc&sir1g a \ 'ariety of isstrcs dir1Jcll)' ar1d i11directl~· 11?latccl to 
lJ'attsportaticl11 a11cl land tise paltemt-i . The data cc>llec:tpcl sl1ut1Jd 
i11clt1dt:: 

• rurrcnt 11t1111l>er of registcrccl \cl1ic:Jt:s 
• age of\ Bl1it'l<~.s 
• ~'PC of \el1ic lt!S f persor1al or <'t>111r11er,·ial1 
• tralli<' r<>11trol svste111s a11d dP\ircs 

~ 

• ptablic tra11s1><>rtation s~·stc11ts 
• c:om111t1ti11g JJattP.1~1s 
• ar1nt1al \Cl1ic lc 111iles tra\t•llt~cl 
• home 1<> ,,·ork ttips 
• home le> .shopph1g trips 
• no11-l1omP. l1asr.d trips 
• a\'craAc t1L1r11l>er <>f passr.11~crs J>t!r v•:l1i<·le 

'l'hesc dalil <<ttl l>e t1sed to deter111h1e Jll'<t<.:lic..-il r.nr.rg.v so1vir1g 
oi>portt111itit!s \\ith respcc·t tu \'aJl a11d c·ar 1>oolin~, parki11g, 
traffic C.' t>ntrol rhangc.o;, 111ass tra11sit , 1>otc11tial for inr1-c~a~t>(l 
\'Ct1ic:tc eJlicic>11r~· a11d tra11~1>c>rtatic1n altr.n1ative.s. 

l..A.'\JD l 1SI•: 1>1\ 'lfERNS 
The follo\.\1i11g ir1fc>rmation 111a~' l>t? l't>llnct r.d: 

• total itrea 1>f flla1111ing t111il 
• llrc<tkclo\v11 of ar-ea l>'' t1sc cli~lrirt.s 

• 
• 11rcsc11l 01· a11lil' iJ>ated <tn111!.xatic>r1 
• 1>en·cr1tage \ 'acai1t ur1cJc, clc>J>e<i la11cJ 
• areas 11rcsc11tl~ .ser\'ed b~· n1t111ici1>al ~enic·cs (fire <111cl t><>licc 

prc1tr.ctic>n. St!\\CI', \\'ater. etc·.I 

This ii1for111atiCJfl \.\i)J OC llSCCI Ill lllt!<tSttre the de11sitv of la11d 
• 

ll~C?s, l1> i11c.licalt! \\'l1crc ir1-fill cle\ el<>J>n1ent ca11 cJt'C'lJr, to 
dctcrr11i11ti \\'hr.re? scr\'ir.cs ~trc cL1rrc11tl~1 1>ro\'itferl a11cl cltfditic>r1al 
dcvclcJ11n1ent sl1ot1ld be u11c·c>t1ragccl. a11cl to e\'ah1at1~ sc1Jar 
ac:<·ess, a11cl zu11iJ1g cc>n<'crns rclatecl tcJ eurtl1 sl1ellerc?d 
c·o11sLI·t1clicJ11 a11cl tl1c c~o11strt1c·tic1n of \\ir1d r11achincs. 

ENEHC; \ ' PROFILr: 
At1 t'OC'lt\' p11>filt> 1>ru,iding ac·1•t1rtttn i11fc>rn1atio11 al1c>11t loC' .. 'll 
e11et~\' t'itpalJilitipo., c,hot1ld l>e clevt!IOJJCd. Tl1is Jlrolilc niigl1t 
i11clucJt?: 

• ide11lifil'atio11 of local er1erg_\ su1>i>liurs 
• identilica1ic>11 <>f lol'al cncrf{v 1>r<>dt1ctio11 and SLJJ>r>lv tacilities 

• e.\isti11g c11crgv-rclatcd 1>rogra111s, st1cl1 as \·\'eatl1eri.taticn1, l1on1u 
enetl{\' al1dit a11d fuel assista11ce 1><t~'111cnts 1>rogra1t11> 

• cc>11sr.n·atiu11 prc>grams tn1clc11akf!r1 i11 lite past 

This ty)JC of i11furn1ation \\ill IJe us<'cl It> c.Jetern1inc \\l1at loC'al 
fac.·ilitics a11c.J 1>rc>gra111s are a\ailalJlc, '' }10 is hci11g .sP.n·ccl l>~· 
thcn1 , a11d l1c>\V the\' cru1 l>r.st l1c t1tili£tid . 

• 

111 de\ PIOJ>i111-{ tilt~ <!<>111111l11ut~· prc>file a 111ajur cfl'o11 le> cievr.lop 
new data is 11c>I 1·aJJcd for tl1c i11tu111 is to create a t1sc•ft1l 
J>icture cif Ille cc1n1mtJni~· \\·l1iC'l1 ''ill p1'0\'ide ~• co11tr.~1 for tl1t! 

erlP.11{\' dat(t collP.<'lic>n and pla1111i11g efforts. Onc·e a\ailablc clata 
ha\'e hf!c11 r.01111,ilP.d, be stlI'C l<> c·cn1sidcr tl1e rclatio11sl1i1>s 
bet\\'£!c11 tile \ar;<>L1s c·o111111t111i t~· J>r<>filc categories and tl1ci1· 
rele\·a11c·c! Io t l1e com mtrni~·· erlt'I'b,.'V sitt1atiun. 



' I t1<~ f<>llo\\ irlfoC ~c11cies t•an gr.neraJly supply data \\'l1icl1 \-\ill be 
useful in clc\clc>r>inf.( 1 he co111111t111ity IJrofile: 

C:it)-•, (' c>lJOly ar1cl t~cg:iona) Plannin~ ()ffices 
:\li11r1es<>la Stale Ucr11ograpl1er 
61 ., .,,,,. ·1-~1 

- -· )-...,,;>.-1 

:\li11nc.'>c>ta IJc1>a11111e11t of Eco11on1ic Scci1rit~· 
llesc:arct1 a11d Statistic-al Ser\'ices 
612 2U6-6S4l1 

;\fin11csota l)ermrtn1ent of Eco110111ic [)r.\clc>1>111c11t 
Ji~searc:t1 l)i\isio11 
6 I 21296-0:iH I 

l\lirltl(~S<>ta 1\J1alysis a11d Pl<t11ning Systern:-; - ~tAPS 

612 / 376-7CXJ3 

i\fh1ncsota OP11artn1e111 <>f ' I ra11sportatio11 
l\linesc1ta l ~11erg_v ~H11cy 

Ll.S. l>t:!J>tll'l111e11t of ( '01n111en:e 
fo' i<> lcJ C >flit ·e l..it> 1 'aJ'\' 

• 

612 725-21:1.i 

l J.S. 1\llJ"C&lll C>f llll! C:r.11StJS (public..:aliur1sl 
titln a11cJ J>ttl>licatio11 nur11bcr: 
Ge11cral POJJt1/atio11 c:har.Jc:IP.risti1;s PC- l -A2.l 
Gc11CT"JI Social anci 1;c:t1r1tJ111i1: Cl1aracteristir.s PC:- 1-C:2..'i 
Cou11n.· Rt1sincss P.1tlp,r11s CBP-78-25 

• 

l l. S. Dc1Jartn1ent off l(l\1si11#( and Urba11 Oc\cloJJtlll'nt 

ENERGY l)1\T1\ S()LJRCES 
Tl1c l>cst sc>urt:c of e11crgy data ca11 IJc local energy Sltp)llicrs, 
especial)~· clcc.trir ancl gas ulilitics. If, a.s st1ggested i11 c:hapter 2, 
stJJlpliers al'l? 111ntlc llart of the ad\1SOI)' gro\l)l, tl1c cJata cft"ort 
111ay l1e n1ade P.a~icr. 111 tl1c 'f\vi11 c:ities area, Lt1c ~1ct1'0fJOlita11 
CoL111ci t is dcl\'Blc>pir1~ co111r11\111ity r.rl(?I'ftV da La filus , avaital>lu 
tt1rougl1 its Lt1c.1l Plan11ir1#( 1\ssista11cc pm~ran1 (rail (; 12/ 2H 1-
6.J 1~ 1. <>ut-state cities ca11 <·or1tact tl1c State Energy i\gcr1c)''.s 
l11for111atio11 c:e11tor at 800/ 6.52-9747, \vl1il·l1 n1av be alJlc lo refer 

• 

i11di\icll1al reqliests to the 11r,>1>er source. 

J11 t-{c11cral, tl1e 111c>sl likt:l)' clata so\1rces, lisl<'d l1elcl\V 11~· ('11e1l{.V 
t)1>e, arc: 

ELEC:I'RICI1 \ ' 
E\tl t"\' co111r11l111it\' is set"\ Pd l>\' an clcC'tric· t1tilit\·; eitt1Pr i11veslc>r-. . . ~ 

O\\·ncd (sLt<'lt as l\'011l1cm States P<J\\ ur or .\li1111csota i><l\\Cr and 
l.igl1t l. 1nt111ic·i11ally-<>\v11r.d (abot1t 130 in I\li1111csc>ta l. <>I' 
t'<>t>r>er<.ativc (11rir1riJJall)' in ruraJ arcas1. 1\ll 11a\C! n!<'C>rrls c>f 
pc>\\'t!r sales; ll<l\\:C\r.r, this data is usL1all~· 0111)-' ct\nilal1lr. i11 l1t1lk 
for111, l>y <'l1sto111cr rlass and geograpllil' <ll'('a to 11rc>tc:r l 
incli\'iclllitl 11ser's 1>ri\<\C)'. Tl1c data <·0Uecuo11 l<tsk force st1ot1ld 
t1e a\varr. tl1at, C"<<'PJ>l i11 tl1e case of rnt1nic·i1>all)'-C>\v11ecl t1tilities, 
Sc.'llcs rceorcts 111ay tl<>t co11forn1 to 1he ge<>l-(1111>l1ic l1t>t111<larics or 
c11crgy-11se sc•c·to1~ 11ecdccl for tl1e lc1c1:1l e11u1-g_v cffot'l. 111 tl1csc 
i11stances, a for111t1la sl1c·l1 as t l1al 1>rc~sc11tccl on p~c 28 r11ay l>u 
t1sc~ct l<> esti111atc tl1c C'<>mmt1nity's ttsc of a }Jartict1lctr Pnr.rg,v 
res(lLJl"C't!. Utilities \'itrv i11 tl1e 11u111l1cr a11d definition of 

• 
ct1stor11er c·Jasses ir1 tt1ei1' senice areas. 'fl1P mc>sl t ' c>n1111c111 
t•la.sscs art! ru.'tide11tial. co111n1cn.:ial (ofltH1 called "gc11cral 
sl~I' icc"I, a11d 111\111i<'ipal \\'ill1 spcciaJ ratr..s a1>1>l)1ing le> \ 'ari(>Us 
rl1stomP.rs ir1 eacl1 class. 

4 

5 

-
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'1'}1e class dcfiniti<>rls shotild be examined carefullv to see llO\\' 
~ 

tl1e.v correspond to desired cnd-ltSP. <·ateguries. A Lttilit,y's gc11cral 
<'(>mrnt!ri.·ial .ser\'iCc Cltstomer cl<tb.s, f<>r cxa11111Jc, 1113}' inc:lude 
lclc-al government bttilclings, retail n1erct1a1lts, s111itll i11dt1strics, 
a11(l \\'astr. trr.atment JJla11ts <;eparatit1g tl1e clata i11to tl1csc 
cntcgorics \\'C>t1ld reqt1irc considerable <trl~tl~ sis. r·ur tl1is reason 
tl1c 111ctl1od re-<·un1mer1dcd i11 tl1is c:uidel>uok uses a 11ti11ir11t1111 
r>f t!11erl{\' e11cl-t1~e sec:t<>f':'oi IM!e l<>ul 8.31, a11d the enci-t1se st•cl<>rs 
i11 till! table can he clia11gctl to fit av-dilal1lt! curia cal<!gorics. 

If electrical cncrro-· suppliers SCJ'\'C on the c·c1n1n1issi<>11, tlle}' can 
prtJ\ ide valttablc~ ;1ssista11ce in col lecting {Jt!rtir1er1t e11er-gy ttSC 
data. \\'ork \\'ith them t<> develo11 a li~t of data neecJs ar1d sect1re 
1l1e clala fro111 tl1c t1tilities "'·l1icl1 tl1ey rc11resent. If e11flrgy 
SUJ>Jllicrs arc not rer>res~11tctl 011 tl1c C'on1n1issic>n, clevP.l<>p a list 
of SJJc<·ific data c1eeds a11d then <'<>r1tact tl1u 11>a11agor or pt1hlic: 
N!l~ttio11s JJCrson al eact1 Lttility scni11~ tl1e c<1r11rr1t11lit~·· Data 
11eeds 111ay inclt1dc (clependinf.{ 011 tl1c olJjC<"tive~ c>f th<~ 
ron1111issic>r1 I; 

• a1111t1al sales of clr.c:trici l v for tl1c c·c1111 n1ur1i t \' ( i11 IJotll 
• • 

kilO\\'att-l1<>t1rs a11d dc>llars l fur tl1c sc:lc•c·tuci l>ase vuar, IJrokr.n 
• 

cicJ\v11 I>~· ~11stc11ner class. lf tl1e t1tilit~· ca1111ot pro\ide 
co111n1t1r1it)'-spccific· sales fih1\Jrcs, ohtair1 a\ailal>lc ir1for111ation 
fc>r llte area \\l1ich n1ost rlosel}' approxi111ates <·c1n1n1t111it.)' 
l1ot111darics and solicit the t1tilit~··s l1el1> ir1 cfcri\ir1E{ 
estin1ales of con1mt1r1it}' usa~c (sec r>age 281. 

• :,eas1>r1al a11d ar1nuaJ <~lcclrical ener'ft\' t1sa~c tre11ds for the area 

• t1tilil)' sup1>l~· and dema11d foreC'asts fcJr tl1e arua. 

\\ l1ur1 y<>ttr spccit1c: qucstio11s l1a\ e l>t!t!rl UJ\S\\ creel, i11\itc! tl1e 
lllility rcr>rese11tativc to offer OUlCI' i11f<1rr11ali<Jll <lr a.s~ista11cc 
\.vhic·h muy :,Cf'\'P. tl1c pt1rposcs nf the? <'<>111111is~io11. fie or sl1e 
11tn)' l1c alllt~ 10 st11>r>l}' c11her ty1les of it1forn1ati<>11 "'+1ic:l1 can 
<l'-pcclilc tJ1 c clata coUcctinn proce~s. 

A 11 arldi t iu11ctl sell 1 n.·e of i11 for111a ti c>r1 is tl1c t\ t ct l'OJlOlita n c:c1u11cil 
i11 Sai11t l'auJ , \vl1ict1 is develU)Ji11g cnerg_v cJala fc>r co111n1ttr1ities 
i11 1l1u 'l\,in Cilit>-"t 111ctro1Jolitar1 a11•a. If ~·<Jt1r <'C>n1n1t111it~1 is i11 
ll1c ~lctn> area, caJJ the :\letr<>f>Olita11 C:<>llllt'il's l.ocaJ Plar1ning 
1\ssista11ct! l'rogran1 a1 612 2!ll-f>415. 

NAT fv\I. Gr\S 
Gas lttilitics <>peratc in sc>r11e\vl1at the s<1111f~ \\'a~· as e lectric 
t1tiitiP.s, ar1d i11 general 111aintair1 tht! sartlt! ki11cl of s.1les rP.t'<>r'Cls. 
l.ike elcctri<~ utilities, thC}' 11c>rn1all}' Jlrotcc·t indi,idual 
c·t1sto111t-:r's pti\•acy. lltll can release l1t1lk cl<tla I>}' c•t1stc>mnr <'lass 
<Utd gcogra1Jt1ic area. 

'J'l1c '1' 1 r_-;tions a11cl data c ·ollect io11 st 1~cst ic>r1s <>t1tIi11c>cl atJn\ e for 
e lcc·triC'al c:nerK\' ttsc data ma)' l>c 111oclifiect f<Jr use irl ulJtai11inA 
11att1ral #(~ts data. 111 ti us C<1se, l1c1\\l!\ ur, s.-.lcs \\'ill l>n <''-JJresscd ir1 
tt1cr111s ( l tl1er111 = 100,000 B'l'lll or, r11<>rt: t'c>r11111011lv, i11 l\fC:F· 

• 
(th<>t1sa11<.l c·t11Jic IP.t-!l ). f1\JI f11tt1re rr.lt!rn11ccs to 11att1r<1l gas ciala 
i11 tl1c (;t1idr.l>ook \vill be P.:\t >n~sso<.l it1 \J('f~. Nattrral gas data for 
l\t<:t1·0 arr.a t·ou1111t1nilies r11av also IJc a\ailal>le fr-c,111 Lile 

• 

l\tetr<>Jl<>lita11 C.ottnc:il 's l.<1c·aJ Pla11ning Assisla11ce Pl'ogra111 
( 612/ .291-fi4 I 51. 
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llf•'.t\' l'ING OIL 
I leati11g oil is tJst1all~· solll b~· loral clealers, \\ ))O l">t1y from 
\\ l1c>IP.saJers or " jc>l>l>c•r'h". J IO\\ C\'r.r, the~· r1llt~· 11<>t l>c al>IP. to 
1>t'<>\'idr. the 11ccc.lect data <>11 a c·o1111nt11lit~· l>asis. It 111ay be easiur 
le> t1sc cstin1atir11-{ 111ctl1c>ds suci1 a~ ll1l>Sc l>elc>\\'. 

l~s ti 111atii1g heali11g r>il c·cn1st1111 ption in t lie rt>111111t111 i~· n?qt1 ires 
clntcrrttirting the 11t11111Jcr <>f hc>11set1olds 11sir1g ftit•I t>il. 1\\'<> \\'a~·s 
of cloing tl1is are: 

• ol>taining tl1c nt1 n1l>Pr <>f l1ot1seholds t1si11~ el<1 ctricity or 
gas from utiliti<?s; tl1t! t'C111aindcr \\ill lln t1sin~ oil (C.\l'Cf>l fc>r 
tl1c>~e t1sing 1>r<>1>a11e or \\Oc>d 11or111all~· a s111<1ll 11ert·er1tageJ; 

• c>l>tairtl11g c:cnst1s clata, 1'1·0111 a lil1r<try, frc1r11 cot111t~· 
at1thoritics, or fN1111 tl1u State Der>ar1111ti111 <>f' Econotnic: 
Ouvclo1>n1P.nl; till! Cl'llst1s rlata \•viii rc1>011 l1c>t1schc>lcls healt!d 
l1\' oil 011 ~l cot1nt\•-l1\'·<'<>t1r1tv l>asis; tl1c~ 11u111l>er uf l1ot1sel1olcls . .. . . 
l1t~att:cl l>\' oil in 1110 l'U111111t1nit\• L'Uit tl1c11 be clcri\nd hv . .. ~ 

r1111ltipl)ir1g tl1c rati<> c>f cu111111t111it)' fc> < 'C lltr1t~· 1>opul<1lior1 
]J\' thP nun1l1cr <>f c>il-l1eatc•d l1ot1scl1oldc, in thr. <'OlJill\:. 

• • 

\\'l1c11 tl1r. nun11Jt!I' <>foil l1catr.d l1ot1scl1c1Jds ir1 tl1r. c·c>m1nu11itv 
• 

has lJeer1 c~ti 111a tt!cl, l'alcttlatc l1r.al i rt/o{ c>il co11st11111Jtion 
I>~· t1si11~ ar1 a\'eragc c·c1r1s11n11>tio11 factor of 1100 galh>11s 1>t~r 

llOllSPhc>lci JJCJ' ~··~UI'. 

C"rlSOLINE. 
Gasoline• dealers arn sc> srnall and 11t1mercn1s that tl1cv arc 

• 

t1st1ally i mr>ractical as a .'ic>urc:e of gasolin~ clata. 1\11 easier 
t11ethc>d n1ay be tu 11s1! tl1e :\linncsc1ta f>e1>a11111cnt of 
'I rans1Jortatio11 L\lr100'f1's clala 011 \'Chicle n1ile .. '> traveUed ! \ 11\1'1'1 
l1y area ·rt1is data is av~tilablc througl1 ,\1nDO'l; c·all the Rclad\vay 
lnforn1atior1 S\,·sten1 <lffice at 612 296-1262. 1\s a "fallback" 

~ 

f1.stir11atc, ~fnOC)l' ustirl1ates that in cities of 5,000 and up Lra\cl 
is ahoL1l 11 \ ' l\1'f' pl~r capita J>r.r day. Uivicle Vl\1'1' b)1 a mileaAe 
fi~t1rc l l'l.,:; i~ a ct1rrc11t, ronsenali\C figt1re1 to derive gallor1s of 
gasolir1e const1111ecl. 

1\ll<!r1tate ~asoline estin1ati11~ n1ethcxls arc: 

• CJhtain loc.al \<?t1it•lt> r·e~istrations frt1r11 tt1e state 111otor \'Chic·lr. 
departme11t, <:t11ci n1tiltiply by cstin1atc-!cl 111ilcage and 
travel data; n sl1ggestucl formt1la is: 

14.5 • - -
VEHICLE 
REGISTRATION 

x 10,000 
MILES 
PER YEAR 

• MILES 
PER GALLON 

- LOCAL 
GASOLINE 
USE 
(GALLONS) 

• < >l>lair1 state\vidc gasolir1e sales fron1 the stale de1>artmer11 
of revenue ar1d 1>t'OJ>ortio11 them l>y 
p<>J>ulatio11; tl1t1s: 

• - -
LOCAL 
POPULATION 

• STATE X STATE 
POPULATION GASOLINE 

SALES 

LOCAL 
GASOLINE 
SALES 
(GALLONS) 

(Note on dir~el ft1ul: 1\p1>r0Ain1ately 94"t. of lite trar1sportation 
tuel cor1st1r11cd in ~fir111esota is ga.,oline, ar1d fi% is diesel ftrel. 
c;i\'e11 that diesel is a relatively mir1or po11io11 of total 
transportatio11 f ucl tisc, Joe-al data c' ollcction efforts can t1st1ally 
proceed safely by calct1lating tr-d1lsf>o11atio11 energy t1se as if it 
,,·ere 100% gasoline, llsir1g 011e of the methc>d!-> suggested al>c>ve. l 
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C )'J'l-1 i-: Ii 
('<>al, llottlecJ #{<ts lJJropa11c1. a11cl otl1cr ."iotarc·e.-, lh1clt1cli11g 
n!nC\\'ai>le sources sucl1 as \\ ooll or soh1rl t1st1all~· µro\ide a 
111i11<>r fra<·ti<>Il of e11er#{\' ltsed i11 tl1c l'<Jt1111tt111il)'· l..oc~u de~1Jers 
are thr. hr.st so11rces f(Jr tttis kirtcl <>f clatc.a. <>tl1e1"\\ise, !-iltf'\·evs 

• 
ir1\ol\i11g "c:l1i111nc~· rol1nts" <>r ~i111ilar tpc·l111ic111es c·an IJr. 
u11dertake11. Eact1 co111r11t111 it v sl 1ot1lcl I I"\' lo llctu1·11tl1 te ',I 1etl1er 

• • 
tltc:,c 111i11or sottI'CCS arc sigr1iti<·a11t r11c111gh to \\arra11l a SJJecial 
clata r<>Jlpc·tic>r1 rti<>rt. 

ORCiAi~IZING ENERGY DA11\ 
()lll't! l'a\\' data l1as been clhtain<!ci, it l1as l<> l>e c<>n11>ilecl. 
ar1al~1zcd. and intr.11>retecJ. ·rt1e l'cl\V clata c·ollt•c·t<'ci 111a~· 11c>l IJc in 
the m<>st l'l>ll\ e11ic11t for111. If the cf at a tt1at !ta\<? l•P<?r1 gatl1ered 
cJo 11c•t c·o11for111 to c<n11n1lu1itv l>ou11dal'ics or tJ1c clcsircd c11d-

• 
tJSP C'ategories. set tip tl1u t1asic l'tlt•rl{\' tiara ft>1·111at a11d tl 1e11 
''111assagt>" tl1e clata i11to tl1c dcsirccl c.-11cgorics. 1\ l>asir. c11Cfl:t\' 
clata st1111111an-' format is sht>\\'Il i11 l'c><>I 8.3. \\1itl1ir1 1l1is forr11at, 

• 
tl1c p11urf{\' ~·1>es lcolt111111sl a11tl cnerE{'·-11se sectors (ro\\'SI t•an 
l>e e.x1>a11cfcd c1r reduced i11 acl 01"tl \\ itl1 local r1ccds ar1cl clata 
a\ailabili~·. 1\ san1plc co111plctcd encrS.\' clata talJlc is sl1<)\\'11 in 
l'<•<>I 8.:J. 

\.\ 1tPrt lite a\ailable d.:,ta docs not tit ciPsin•ci <'<tl<>gr•ries. t1se the 
fc>llc1\\it1g esti111ating n1ethc>ds: 

ELECTRICI'l'Y 
If available: data is not hrc>kcn clc>\\·11 l>v C<>111r111111itv, ii c·a11 l>P. 

• • 

flsti111ated l>~' usi11g zip coclcs or r11ctcr distri<:ts. Ol>tnir1 t11c zip 
code or 111ctcr cfistri<·t n1a1> ac1li dr<t\V a rot1~•1 t'<>rres1Jo11de11ce 
l<> c·o111 n11n1ity bou11daries. A proµortio11i11~ 111ctl1ud ca11 aJso IJe 
llSCd, Slll'll [lS the f ollO\\ing: 

cl(1<:tri<·itv sc>lcJ in co1111r1l1rlit\' = 
• • 

11 c·l1sto111crs in c·omml111itv 

fl CllSlOlllCJ'S in SCJ"\iC'e area 

x l(>lal PIP.c·t1icil\' sold in scf'\icc «trea 
• 

·1 t1i.s procedltrc can be t(1llr>\\ eel f<•r eacl1 C'lJslc>n1P.r <'lass ti.e., 
rcsiclc11tial, <·on1n1erc·ial, etc. I. Prol>ler11s 111a~ arise i11 l1si11g tl1is 
mPtl1c>ci I<> t!slin1atc local indltstri<tl c11r.rgv t1sc, l10\\'c\·er, since 
tl1e c11crl{\' rr.ql1iren1ents (c>r er1erg,\• i11lt!c1silit!Sl <Jf ditl"t!rP.11t 
1~1>Ps of i11dt1strics \ar~· cor1siclcral>I~·· \ '011r lttilitins 111a~· l>c able 
l<l .1ssist i11 tl1e 1>roce.ss of estin1<tli11g tl1e .sitar• of lotaJ ~tics 
\\l1icl1 go to incf11strir.s in the l'<>n1mt111it~·· At1otl1er <JJJtic>r1 for 
asst!ssi1l#( i11cl11strial ener#(\' lJsage is l<> C<>rtducl a sun·e)' of L11e 
c'<>m n1urtil)''.s i11dustrics. l1\ greater rcs1>c>11se is likcl~· if the 
rcspo11dcnts are r>ermittc•cJ le> rc111aj11 a11t>11y111<•t•s a11cl if u11J~· 
aggr,!gatl'd cial<t are prcsc11tcd i11 tl1c st1rvc~· rl's11lts.1 Incl11str:v
s1>uci1i<.· ll!oK,gc i11fo1·111ation n1ay he <>l1tair1ed if the respc>r1de11ts 
}Jmvicfn thr.ir l\i\1r>-diWl SIC (Sta11clarcl I11cl\1stl'ial C' lnssifiC'ationl 
C'<Kle 1111111l>t•r, \Vl1icl1 idc11titics till! ~cr1f'ral ir1cll1strial c.atc~clry tn 
\\ l1icl1 t l1ey IJl~long. 

NATUiv\L (;,\S 
'll1c :sa111c proced11res a1>t>ly f<>r 11all1ral ~as as 1(Jr t:h~· tricit~·· 

lJsit1g tl1n aho\e metl1ods. cc1m1>lutc H l>usi<.' c11ur~· clata 
sl1n1n1arv, similar to tl1c 011c llO\\ n i11 '1"<101 8.3, <>r a \'ariant 

• 

haseci <>11 Joc.c.tl olJjccli\ cs arid clata a\·ailal>ilit\'. •t l1is ,,;11 c·reale a 
• 

l1as<'li111~ J>rr>file of tl1c co111111t111it) ':; c11urg_)' t1~1gc ar1d costs, 
<tgai11st ,,11iC'l1 I<> e\·alt1atc ft1tt1rc l1sagc a11cl cost fih'l1rcs. 
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C ()\1 1ll:'li11Y E/l."ERGY D\T1\ Sll\1\1 \K\' \LUI /(/80 _ 

I~· KG\ r1Jt'TIUfm 
n1"t. 11f'ATI'«f ..:41t rt.\l :t..I lM \rr 

QU. •JI r"'" tk!I( I\_" l.l.\lli. u:\ • 
r 1t\1\11 ~m ~:-rut\ ,...., j """'I nLl.1' ''!I 1 . .. ., -...1: ~\I u , .... ~ ''™'~ n11 '\L 

l \ll .. 900 000 32,100.000 . - ·- ·~ 

111 ,SIU~.Vl't,\L \IMB'l lr 12'1,000 lll.,OOo 23'.,000 
I • -

l OSI $101,000 $1, 3/1/,000 ~1..llS. 000 

l~!Th 
l 

'~ -l 0 \l~tf.fiCl.o\L 
MMRTIJ i l'lllll STTII \I 
~ - - -~ ' I I ' I U'il 

l \ll:t 12.000 t,SOO.ooo 12.76 
• ~ .. -

ltX .~I MMllltl 1,656 Slt9 1068 79'1J (.;(J\!f llN\1f:'l'f --

1 tu:.I $ 10,080 ~60.000 FI0,1h0 $9l 'l'IO 
' l '1111 ~ i,319,000 • - - ·= -

' I l\,\.'li .. 1'()111' \ 110\ MMllnl 178,000 178,000 
= . .. -
1 llS'l I $I, 7'i 3.000 I $1,1'J.OOO 

-MMRTI I Jl.S, lt5t. 
TOTAi. 

' 
+-

'12.1,S'fJ 

I'"' 1 ~911, "&O 

117, ,,, 179,0681 
- ~1,571(,000 _$1,903, 7;,,,o ,, 3. "8<7, '('(O 

ffTI c-Cl\'\ 'J.RSIO\ l«t;Aff._.. ~" .,, 
llll •· l• ""'' LUJ.iNI rn (O;\.~ lli'-j ~ ""'' 

I.All<,. .. "ftV"Mll' lo.\\11 t.al1<••·~ rcu•' 
' \ ' ' ' Cl.Ill Ill OOOJ.llJ n 1211 22 
• • • • • 

\l\IH11 \fMBnl \l\lllTI I \IMHI\ .i\111n 

•\i\1fi.tt • 'llUJ4-n 1111. 

TOOT .. 8.3 
1\lso sec Planr1irlg Tools Ijbr.1r:1• Sectio11 8, Forn1s & San1plcs. 

EVAI~lJATINC; ENERGY DATA 
\.\·1lc11 tl1c hasi<' erler1{v ck1ta l1as beer1 c:c>llf•r.1cd. 110\v do you 
make serise or it? \V11at do ) 'Oll con1paN~ it to? fie>''' ciu ):uu 
cli s1>la)' it'! 

5£>\cral rcn1c·epts arc i111pnrtant tc> u11dcrsta11ding and using 
energy data: 

SAGE \ 1S. ( .. C>S1' 
IJcC'at1se of regulatory policies goir1g l)ack as 111t1ch as .JO ~·cars, 
dif'f P.rent er1ergy sot11"t·cs \'CJ')' ir1 p1icc. Hc11c·c a traditionally 
"cl1cap" cncrg,v s<>trrct~ I st1cl1 as natt1r<-tl gas) n1i~l1t appear lo l>c 
less <>fa problc111 than a c·u:;tly sut11'l:·c (s11c·l1 as clectricityl if 
cn1c con1pares 0111)· llc1llt1r'S s1Jent. llut l>c:c:ausc a customer 
111igl1t lJc Jla)ring c111l_).' 011c-tl1ird as mt1ct1 fc>r gitS as for 
Plectricit~· (on a flTI J uqui\itlc11t basis!. hr. n1i~ht t>e using a lot 
n1<>N! t{as tl1a11 tl1c rclati\e t·osl ligt1rc._o.; ~llO\\'. Jfen<'e it is 
i1111Jortar1t to c·on1J>are "•11>1>lcs and api>les" \\'t1ich n1car1b 
co111 paring er1ergy sottJ'<'CS or1 a usage l>asis as \Veil c:ts a c·ost 

ha.sis. 'I'll.is also 111car1s c·c>11\l~rting all sr>t1n·es frc>n1 l>asic ut1its 
(gallor1s. tt1err11s, kilo\\'atl hot1rs1 I<> B'fl J (Britisl1 Tl1cr1nal l Jnits l 
ttsing the c·<1r1\e1'Sior1s sl1<>,vn i11 Lile table in Tool 8.3. 

M>Ofll, 

l orda 

• 
JO 
• 

\l\tBn 
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NCJHt\.tS 
In clrder to Jllace tt1r. amot1nt c>f Pnr.rgy t1scd hy t lie co111n1t111il)1 

ill a 111r,anir~fi.1l contr.xt, it is t1r.IJ>fi1l tc> c•x1J11?ss r.nr.~· \ISC :ind 
CO.St llUltlbers ill le1·n1S Of SOlllelftil1f;{ k.ttO\\ fl a flOMllalizing 

f;1ctor - like Lulal popt1latio11, 11t1n1l>Pr of l1c1t1sr.t1olcls, sc1t1nre 
feet c>f SJJace (\\here a\'ailablel. or dr.gree da) s {to c·a1Jtt1r'C 
\\Catl1er cffcc:ts l. 'iJ'l1is J><>i11ts tc> tl1e \alt1n <>f a11 <>\P.rall 
t'UllllllUllit~· profile las <lescril->e<l i11 tile Uitl&.l c:c>llec ·tic>n scction l 
tc> t1se a:-, a l>asis tr>r this kincl of C\'alti:ttic111. 

c;RA.PllIC:S 
Ertt>ll{\' data ca11 ofte11 IJe co11veycd 111cn·e c •lea1 · l~, thrc1t1gh good 
gr<tJll1ics tl1an tl1r.y can be in a \\1ritte11 l'P.Jl<>I1. f•'igtrres J thn>t1gl1 5 
rc1Jrcscnt a scJectio11 of l{ra1Jl1ic co11ce1>ts tl1at r<1n l>c t1scd to 
cliSJllay cr1ctftV data i11 a 111ca11ir1gft1J ''a~. 

Ocri\i1ig statistic~ i11 lcr111s of pur capita, Jl<!r scttJ<trc? foot, or per 
tlt>grt~f! clay figl1re., c·an he.11> thr. rc>1t1111l111it~· co1111>are its 
sittration to oth~rs . and can create ' l1cu1ct1111arks' to ser\'e as 
referer1ce Jluirtls as tl1e curnr11u1lil.'' uric! its energ)• 11rogr11111 
UC\~Jup <lllll cl1a11ge. A fe\\ or tile si111µJc~l "11orn1alized'' 
statistics i11C'lt1de: 

SAl\tlPLE El\1ERGY GRAPHICS 
BAR CHART 
l•IG RE :J 
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E 
l\I 
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• 1 S\GE 
l\I :\IATI 

~-h·ctricit\' 
• 

Ht·a1in~ f>il 

Hcsidc:n ti;1 I 

C'c>m n1crc·ial 

J\lLuliCiJJal 

TrJll.,JlOrtation 



C01\t1BINED BAR CHART 
FTGl'RE 4 ---

F.lectrici t\' 
• 

--- He:-.id~ntial 

-
--- 'I riln.,. 
-- • pc>rtt1l1nn 
-
--

Natural Gas 
Commercial 

Electricity 
I I eating Oil -

-GM<>Une Ga .. olinf' 

- C on1n1r.rt·ial 

i\atltral G<ts 

Other 

USAGE COST 
i\11\tllTlJ S$SS$ 

SlJl'PLY 

PIE CHART 
li'Jl;lJ J{E 5 

--------
-
---
-

SUPPLY 

l\h1nil·i1>al 

l JS1\GE (:C>S1' 
l\Ji\fR'n J S$S$$ 

IJE~1ANIJ 

I h~;iting 

Oil 

F.lt :rlricit\' 20% 
5% 

U. :\(;f:,, l\t~lHTU 
TC)l'1\L I 100,0001 

• 

38% 

??<J!o __ , 
15Tr> 

'\atural 
c.a .. 

c;a!>uline 

(U~ .. 1· SS$S 
1'{lT~\L (S500.000 

c·on1111err1al 

15'Jb 
R£!sidc:n ljal lO<fo 

~lunicipal 
50% 

'I 1-an.,1><1rtatinn 

25% 

DE~IAND 

()thc·r 
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RESIDENTIAL USE AND COST PEH CAPITA 
'T'c>tal al] cncrg}' sources, usage ar1d ('<>st figt1rcs ar1d cli\ide by 
tl1c total population, total hot1~eholds, or total squan~ footage of 
resider1tiaJ spat:e, if a\·aiJablc. TI1is alto\\ s tl1n i11di\id11al citizc11 
to seB ho\\' much ener©' ttic)' aclllitlly tJSP.i it also l>1;11gs tl1c 
1111111br.rs clO\\'Tl to a co1111>rel1er1silJle le\'f?I, \\'l1urc tt1eir meaning 
c ar1 IJc 1Jetter graspecl. 

l JSh: J>l~H SQUARE FOOT I LOC'J\J,(;()\'l·:H~'~1ENT FAC1I~I11t::S l 

J· l<u>r al'ea ili1l~1 is usL1all.v l1arcf tc> (fC\ el<>t> f~\<'f ! J>I i11 facilitius 
,,,, r1ccl IJ~ tl1c local t111it c>I ~c>\er11111c•11t. Jlc>\\f' \Pr. l?11crE-t\' t1s1 • 
ct11d c·c1st JJi:r sqL1art! foc>t ar·c clata tl1a1 ti :ll a '''' &1l><H1t 11 
l>tril(li11g's c11crro• cffit'if ?t1c ·~·· HasiC" cJf'fic·1· l>t1ilcli11gs 1 l1&1t 11sc 
less tl1;u1 ll)IJ-150.000 1,1.l ' sc1t1a1't! l<><>l ) 'f'ilr 11rc: lail'I,\' 

uffi cic:1\l; !'i(l,000 B'l 'l 1 s<~I 1arr! fc>r>t .\ t•a1· is \ t:I) cl'tic·ir;11t. ' J'l1t>se 
lig11rns \ 'ctl)' ll_\' r li1natc c:1l11<lilic>11s SI!<' clc•grcc <la.v 
clis1·l1s1'ic111 lJeltn'\'. ' l'l1ese lig11rf's 1·an l>P t1st•tl l<> snt lll•J.{cts 
a11d track Jll't>l{l'l'ss ,\'Par ll,\' yPar. 

f)l ~c;Jil · I ·: ()1\\'S { f)T·:c;Jil~ I: IJA\'S 1\l\l , ' I ' ll(~ IJII:l~El\f:o:NC ~I~ 
1~1~' 11\'I Ii\ Tlfl~ l\ff'.t\N f) \Jl .. \''J 't:l\tl>l~ l~ 1\'J 'l J l\J ~1\.'.'JJ (i:l 'F 
Sl ~ l~ (;LOSSAfi\'t 
111 :\Ji1111c:sc>la, \\ i1l1 tl(J tc> JU.000 l1t>ati11~ cJ,•grl'c cla.' s i11 a 
.' ""'" as 1·c11111Jal'1 ' tl \\itl1 .s1111ll1f'r11 ctr<•as \\ i1l1 2-:l,O<Kl <>r 
111icf·<1tla11tic· nrpas '' itl1 4-3,00<J Llt'~l't!P cla) s :inr1t1<tll.\ , t·lir11alf! 
l'lf'ar·I.\' al t'P.c ' ls P. ll<! rg_\' 11sc>. Tl11• :\!ati(Hlal \\'Pal l1c•r S .,, il'P 
111ai11tai11s <11'/.{l't 'P cl&.1,\' clala <>n 11 111c111tl1l.\ a11cl <1111111:11 11asis. 
l si11g rl<•grf!P cla,\ s as a r·c>1111>itr<tli\ P lci<'l<>r :11lc1\\ s tit<: 
1·cu111111111il,\' tc> SOE' llU\\' .. ,,·pa1lu•1·-ti~l11 " it is. It rt1i~l1t ttsf• h:ss 
t•111'1·g_v i11 a gi\(•11 ~car, l>11t tliitl 111<1~' lta\t! l>nP11 chu: tcJ a 1r1ilcl 
'' i11tc•r. I >ivicti11g co11s111111>tic>11 1 lrl'l ls t I>.\' clf•g-re>1• cl.ttys <tt ~ t•ur's 
f ' ll(I lt·ll~ \'Ull 110\\ \\'ell tl1c C"<>n1r111111it\' clicl. 

• • 

l·'c>r c.\.iln1r>I<~. if thP. c:o111 n1t1ni I)' ltsccl 200.000 r1lillio11 llTlJ i11 ~·car 
X a11<l 220,000 rnillic>n 1JTIJ in year \ ', ttsfl (le/.{rnf: clCJ)' records to 
l:c>n11>are JJCrfonnance. If dcgrot : clayb '' t~re H,OC>O i11 )'Car X a11d 
10,000 iii ) 'uar \ ', B'l LI JJer degree da,y \\'fJ11lcl be 22 111ilUor1 ft>r 
ll1>tl1 ) 'P.<.tr.-.. ·rhe ap11art:~nt i11crcnsc i11 ) 'CHI'\' could tl1c•11 l>c at 
least 1>a11ly c~1>lai11ed l>y \\P.athc!r \'aria1ic>r1s. 

l,oul<l11g at \vealher \·ariation ran be i1llJJC>rta11t , ir1 tl1al 
i1111>rc>vi11g " B'l lJ-per-dcgrcc·d.1,\'" pcrl'or111a11c•t• c·a11 l1clp a\'oid 
.sl1urtages. It al~o rJrc>,ides an ongoi11g 1xirfcJr1111111c·p 111cast1rc to 
st:c '' 11ctl1cr tl1e co1n111t1nit)' s er1P.'l(\' pPr1or111ar1cc: is 
i111p1'<>Vi11g. ( l•'ihturt~ 6 sho\\s a\·cragc (fcgrne cla.\' lc>tals for \ctrious 
.\ 1in11esot<1 loC'ations. I 

l.irnitatiorls c>rl the detail or acctiraC)' of c1l1?f1-.1)' clatn r1ccd 11ol be 
a ruadl>l<><'k tc> the r.ncrg_\' 1>la11ni11g JJrogran1. Sc1oncr or later, 
110\\C\cr, as tl1c co111rt1t1r1it)' gets 111ore seric>tJs al>1>t1t er1erro·. it 
\'\'ill \\'a11t to t1sc some c>f tl1e.sr. data tc>c>ls to kccµ trac.;k of 
r>rogrnss, set nC\V S<h'lls, aJ)(f ide11tit~· llP.\V fll'f>lJIClllS . ,\ llctlural 

cxte11sio11 <>f tile data gatt1cring effort is tl1e cstalllisl1n1cnt of an 
<>11goh1g 111t>nitori11g system. A c>r1e time encrg_\1 J)rofile is gc>c>d, 
l>ut a reh"ltlar ''annt1aJ energy rcpu11" is l>elter, bc<«tt1sc it kf}P.ps 
tl1c co111r11u11il)' a\vare c>f hclth 1>rogrcss arid l'<>r1ti1111irtg 
Jlroblc111s. 



l\1INNES01'A ANNUAL HEATING AND COOLING 
DEGREE DAV NORMALS 
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1\U!>lill 3 S ........ . . 
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• 
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CloqlH'l . . ... .. . ... . 
Crookston l\' I ~ f~'P 
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\\'SO . . • ........• . 
\tontt~\.ideo 1 S\\' ••.• 
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l\1ora •.• . .. . .• .. ... 
l\lt,rris \\' c~ School .. 

1P.\\' London ... .... . 
~('\\' Uhn 2 SI~ . . .. . . 
Park R<ipitls ..••••.• 
Pine J\i\l' I' Da111 .•.•• 
Pipestone ........ • . 
Poke~a111a Uan1 ... . . 
Reel I .ake Fulls ..... . 
Red Lakt' Indian 

ilo:\gCflt~· ...... , •• • • •• 

Rcx·l1cster \\"SC> . .. . . 
Hoseau 1 I: . . ... . •. • 
St. l-loud \\SO . .... . 
St. Peter 2 S\'\1 •••••• 

S.'lndv l .ak1: Ua111 
• 

Uhl>\' . .•.... . ..... 
• 

'!Ta<"'\' • . . ....... . .. . 
'l\vo f farl.101-s .•..•.. 
\
,. ,. . 
11·s1n1a • • •• •.. ••••• 

\·Vadcnu ~l S . . . .. .. . . 
\Valkcr Ah G\\'llh 

Ching ............. . 
\\'arrt>ad ...•••..••. 
\\'a'>l'<'a Exp St11tin11 •. 
\\11c•a1on ..•••••. • • • 
\\lllmar State 

I lnspital •••••• • . ..• 
\\lndon1 . •. . .•... . . . 
\\innehagu ....•.... 
\ \1111ubi!-{oshish 
Uam ... . . .... . . . .. . 

\\'inon.'l ....... .. .•. 
\\<1rtl1in~on •.•. . .. . 
/.u nll>1·ota •.•. . .•... 

Na11onal Oceanic and Atmospher c Adrrln lslration 
Na11onat Cllmat1c Center. Ashevi l e Nortt'I Carohna 
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87().~ 
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X159 
8:i03 
U265 
868-t 
Ml;; 
S:.Sf:iO 
7864 
9707 
!J27 I 
8477 

9.lCH 
91l!...i 

1() 112 

8227 
10359 
K86H 
7748 

9298 
7858 
7000 
!J 180 
Hf;!).J 

!l 102 

•1 ·~1· "' .. ,]-t'), ) 

102&1 
go53 

8197 

8332 
77.>5 
8208 

l)r:-1 . ,.);) 

7511 
8275 
7924 

5
., ., . _,, 

257 
44~ 

400 
Hl4 

70.l 

:so:; 
5.!9 
.,-.. 
-·~) 

3 .50 

., .. -.. 1 I 

710 

678 

278 
399 

305 
:!HO 
5AA 
(;89 

.>AA 
698 
588 

306 
7-l.5 
;,(l l 

580 

S11cl1 a systcr11 co11ld be as sir11plc as filli11#{ out a r)C\\' c11crgy 
(\ata forn1 likf! the 011e in Tool R.3. It could it1\0lve a <'<K>f>P.ralive 
effc>n by energy s1111plie1-s to rmisr. I heir accot111ti11g sy.'.'>tCtl)S to 
prc>dt1cc neected data as a regt1lar feature. cli111inating the need 
for a costly £t1111t1al exr.n.:ise. ~1orc details on develor>ir1g <tt) 

er1crw infc>rc11atio11 system appear ir1 Clmpter 7 ar1d 'l'ool 3.8. 
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DATA FORECASTS 
Bc<~1L1se P.11er~· pla11niI1g is ft1tt1rc-c>rie11ted il implies su111c 
predil' lio11 ul' \vt1crr. e11er~· t1sagc1 a11d t·us1 \\ill b e Ii\ c, I e11 or 
t\vr,nty )'ear.-, fro111 nol\'. l 'urccasti11g is a11 ir1e.xact st' ic11cc; tll(' 
bes& \Va)' tc> a1l1>r'Oacl1 it is to 111ake rci1sonahlr. asst11111lli<J11s ar1cl 
create cle~< · riJ>ticlrl!'t of al1cn1atil ( ! fL1l L1 rl!S, or " ce11arios," l1<tsr.rl 
on diffl!l't'Ilt asst11tt}Jtio11s. 'J'l1l' 11111st 1.lltsic forecasting n1ctl1U<I is 
the " tre11d c.\tra1><>latic>11'' 111cthod: tl1is assun1t'.s tl1at pri r cs and 
usagl' co11til1tH! I<> ir1crcasc <ts tile)' Ila\ P. i11 rcc.·c11t )'e<trs. '1 hi~ 
resttlts in a " l>asc·casc" sc·er1a1ic>. ' J't1c11 asst1n11Jtic>11s ul>1>t1t 
price~ a11cl tisagc can be alten:cl to l'r~·ctle allentati\t! s<:e11a1ios. 
At this stage i11 tl1c 1>la11r1in~ J>rol·ess, it is sul1icie11t to 111akc a 
"hasH c<1sc" IJJ'C>jerli<>Jl: tltal is, J1cl\V 111ucl1 e11e1'l{\' \viii l>c tlSPcl, 
a11d 110\v 111uc·l1 \\'ill it cost. asst1111i11~ tl1at cnP.rg_\• sc>11rc't?s a11cl 
usal(e 1>rac·tirl's cJo 11ot cl1<t11gc, ar1cl 1l1at 1>riccs il1crcnsc 
acC'orcii 11g tu cttrrcnt t rt?11cJs. 1\ si1ll JJIC lllf?t hc>d fc>r clc>it1g t t1is is: 

1. Calcl1late energ~· t1scd J>cr ra1>ita or 1>er houscl1olcl for tt1c 
base year, l>y ft1el ~·pe fur cacl1 scrtc>r, i.c?. gallc>r1s <>f r<~!'ticlc11tial 
ft1cl <>ii J>t'r l'apita, con1n1en·ial kilc>,,·att t1ours IJCr car>ita, ell'. 
UM! tt1e f olJo,\i11g furn1t1la: 

Rase )'Car f11n1 t111its lscctor : hast? ) 'P.ar 1><>f>ttlalio11 or l1c>t1scl1c>ld~ 
= Jll: I' ('clf >itci ,,,. )l()llSCl1olcl US(! ft1<:I SCC'lC>r 

Z. t Isl' popt1Jatic>r1 1>rcJjectio11s for tl1c )'P.ar 2000 to cc.1Jc·talatu e111:rg,v 

U&1.gc h)' ft1el 1)'PC and sector i11 tl1c ~rear 2000 I other target 
\ 'Cars, st1l'l1 as 1990, I 985, etc. can be ttsPd l>asPd c>11 ::1\'ailal>le 
• 

data, c:\isti11g 1>la11ning prl>jecljo11!", etc.I. l 'sc the folio\ vi 11~ 
form11Ja: 
Pcr <'apita ttsc f\1cl sector x p1'<)ic'r.tio11 )'l:ar pUJJ11latit)Jl (2()()() ) 

= projctc(J 11sr. s<?<.:tur 

3. l JSC ('llrrt!Jll f>l'iCC projE!<.'liOJJS for Cil<'fl CJ1Cr~' SC>llJ'('(! lcfuJlars 
per ~all<>rl of oil; ~cnts per kilo\'\lllt l10\1r, fltc. l to J'rc>jec·t costs 
i.J1 Ll1c ) 'Car 2000 c'r otl1cr planr1ir1~ 1>eriod for C<1<'11 c11erl{v 
so11rct? a11cl caC'h sector. Cor1la<·t the State £11e'1{\' 1\gc11c'_y fc1r 
1>1icc JJrojcC'tic>11 esti111atcs . 

..i. Add \tf> 11s<1~c and l'<>st J>n>jectior1s, co11\crt cncr~v ~c1111'f'1?s 
to H'llJs, ar1d dc\'f-?h>J> a su111111aJ".\' tal>lc similar le> tl1at i11 ' l'ool 
8.3. l)st! lHlCT)t\' ~r-Jpl1ics parallc) lo tflUSf! suggt?slec) itl r' i#(tlrCs 3 
tl1rOlt~l1 5. 

Tl1is l>as<: C'asn forecast c·an l>P. clis1>la_vccl alongsicle tl1c t>as1! .vPar 
c11r.r~· clata c.ts a r11cnns c>f assessir1g '"l1a1 the in11>aC't c>11 &lu! 
con1111t111ity \\ill l>t! 1>f er1ergy llS<! a11cJ c<>sts i11 2000, if 11utl1i11g is 
do11c to cha11E{c: c·t1rrcnt S<>urt·es c.u1d t1s<1gc patterns. ' '-" 
co11se1,·atic>r1 mid rcr1C\\al1lf! rf!Slllll"C.' I' potentials arc C:\'alt1atPd, 
tl1cv ra11 l>c 11st?d to alter t lie t1ase <'ase forcc<tsl. 

• 

IDENTII~,YING PROBLEl\15 
111 on(: st!11se, c11erro• pa·obJems arf? sir111>lc: gasc>lin1: st1t>rtagcs, 
l1Pali11g <>ii 1>ril'l!S, electricity ('()SIS, a11d SC> ()fl. lr1 tl1at SCl1SC ,VlllJ 

do11 '1 11cccl a "'protJlcn1 defi11itio11 1>rc1c·ess'' as 111uell as ctin•ct 
acliu11. ''••I tc> 1>la11 cffe<·ti\el)'• to l<><>k al tl1e \\ 11olc ror111111111it~·· 
ai1d at tl1e.: ft1lurc as \\ell as tile 1>r11sf!11t. it l1el1>s to t1sc a h>~ic.011 
rnct l1c>cf I<> la)' ot1t the sCOJJC ar1ct 1l1e rclati\ c \trgr.n<')' <>f local 
c11r.r!{\' fll'Ol>l11n1s. Tt1e h<lSiC' slUJlS are as f ollo\vs: 

[)J:: f ll\1E c:RI'J'I-:HIA 
\\11a1 c·,n1stit11tus il 1>rolJlr.n1'! ·rt1u JJla1111ing process ca11 t1su fac·t<>rs 
s11rh as: 
• cost • \'lJlnf!rabilit~· of ~••JJJ1l~1 

• t1saKC! • i111portan<'e c1f <Jt'ti\il)' scr,·cd 

Thei-.c! factors i11tt?rrelate: for exanlflle, elcctrici~' 111a)' <'c>sl a lot, 
bt1t its artt1al '<Jlt1111c in lill 1 u11its or the f\1nc :ti<>rls it st:t'\ cs 
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ma)' not he as critical 11s r1atu1·aJ gas; nc>r is it as likt~ly t<> l>c! 
i11tern111t<1cl. S<> cost alone is not tl1e 011ly \Va~· to dr.finr. a 
proble111. 1\.s a ro\tntt?r <'\a111plc, if eJcrtricil)' l1as l>cc11 re la ti\ cl)' 
ir1u .. '\1>nr1si\ c in an area, cat1sing pcc>J>I(! lo ttse it e\le11si\'CI~· fc>r 
heat ar1tl otJ1cr \ital uses, <l11d if the t1tilit)• s rates l1egir1 l<l 

inrreast! rapitll~·· ll1cn thP. r<Jst of electricity \\'Oltld l>e a greatt>r 
1>rol>lc111. Sttf>f>l.\' 1>rctlictions dr.penti mai11I)' c>r1 external e\•e11ts; 
t•o11ta<·t t 111' State E11c11{\' 1\gr.n<:y for st1p11I~· f<n·pcast cJata. 

This J>r<>l>IPr11 clcli11ition J>rc>cess t1scs tl1c fc>t1r ti.1rt<1rs allO\ c as 
l>asi<· criteria. a11cJ \\'eiglts tl1cn1 in a l>al;111ct?cJ fasl1io11 st1cl1 as 
tl1at disl'ttsst~<J i11 tl1c c.U1111ple l>elc>\\'. 

u\Y Oln' A l-'l\Al\1E\-VORK 
It i~ 11st•li.1l to set ltfJ a Jlrc>hlen1 dcfi11itio11 c:ha11 <>r " 111at1·Lx" tl1at 
c·c1\:E!r'S t l1t-! 1>otcntia I pr<>l>ler11 a1·eas. A simJ>le \\'a.v to do tl1is is to 
tast? tl1e sa111c table fc>rn1at as in the basic er1c1-gy cl<tta fclr111 i11 
'J'ool 8.3. ·rt1is allcJ\.\ s vc1t1 to tisn tl1c data l>ase ctirec-t Iv. 1\11 • • 
c~x.11111>le of a " f>rc>l>lu111 definitior1 lal>le" is sltO\\:TI in 1'ool 8 .4. 

LIST·: 1\ c :c>~SISTE~1T ~Jl'.}llIOD 
1\ logical "tirst c11t' ' '''<Jt1ld be to look at caC'll rclJ i11 tllf! J>rc>l>h!nt 
duf111itio11 tal1lr~ iJ1 l ·'ih'lll'C 13 and '''eigt1 it according to 1 hr. fclt1r 
fartc1rs. l se a si11111lc '' eigt1ti11g n1cthod for Hac:h fac·tc>r st1cl1 as: 

1. 11c>I \P.I)' i1111>011ant 2. in11>011ar1t :i. \tU)' ir11portant 

(;oitll:{ tl1n>LJgt1 llUS \\Cigl1tir1g process for Pat•h C'P.ll <>f tile lal>le 
pn>clucus total rclati\'P. ra11k.i11gs for eacl1 st!ctor a11cJ carh ft1c!I 
t~rpc. J-'ollc1\\' t ltt! i11stn1ction ac·cc>1111>an~i ng t l1c tal>lt:. '1 llis 11eed 
11c>t l>f! a con11>lc:\ 11rc1c·edure; it is best do11e as a ~rot1p cxprc·ise, 
a/') J>[lt1 of' thP. ad\ is<>ry cort1n1ittee's role. Jt sl1ot1lcl l>u r<·<·<1g11it;ud 
that tlti.s \\ill lJe a political as \\'P.ll as a 111atl1c111ati<·al JJrc1<·ess; 
pHc>ple \.\'ill t1sc tl1<~ir values as \\Cll as ra\:V d<tlcl le> clufi11u 
prol>len1~. 'T'l1is is l)Ol'fcctly ap1Jro1>riatc, a11cl i11 fac·t is irn1>orta11t 
tc> a st1cccssft1l pr<J/.{rar11. People \.\rill SLIJ>J>Or1 so111<!l l1in~ tl1ey 
bclie\'P. is in11>ortar11 111ore stro11gly tl1an the)' \Viii s111>1>ort a 
n~asu11ablc 41nalysis tlmt docsn 't get tl1c111 intcn•stecl. 1'his 
111cthc1cl has its Li11tits. It is mea11t as a fr-dnlP.\\ork to ltl'IJ> SJ>ltr 
ctisrt1ssic>11 and thot1~ht, a11d sl1011ld l>e used 11(>\.ibl~ il1 a ~J>irit 
,,f t!.\pluratio11. 

C CJ\1\11 '~11") l· \l.HG\ PROBLL\I lll'l l\111<>:-. 'r \Ul.f. 
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TOOL 8.4 
Also se~ J>Ja11r1ing 'l'c1c>ls Library, Sec:tic1n R, Forn1s &. Sarnplcs. 
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EXA1\1PLE 
(;omn1uni1y X. in going through the ener>{\' 1>rublcn1 
deilnition process. fonow~ these baNic ~t<:p!t: 

I. Tl1e 1:11Cl1{\' I >ata 'l'ask l'<>rt'P. of tl1c f~rlCl'g_\' C :or11111i~siu11 
r<111til<'ts loral cr1e11{_\' suppliers. One '<>IL1r1teer c·o11tact~ tl1e 
r.lectric ti tili l)': ar1<>tt1er di'!\ clops l1ca Li11g 1>il c?st i 111nte:-1 frc1n1 
ccr1.'tu:-t data. A tl1ircl co11tc.1cl~ tt1e J)e111111111c11t of 1 rc.111s1>c>1'li1tiu11 
tc> c>l>tair1 \Clucle 1niles tra,·cllcd a11d C<>r1firr11s <111 estimate of 
a\1erag1? ~a~c>li11c 111ileage. 

2. \\'orki11~ couperati\'P.I)' \\rith the st1r>1>liers, tl1c! task fc1r1·c is 
ulJlc to de\'t!lc>p reasc>nalJlc csti111ates r>f 198(1 co11s11n11>tio11 a11d 
<"<>st data for elr.<'tri<·ity, l1calir1g <>ii, ar1cf gasoli11e i11 tl1c 
rcsiclc11tial, 111u11ici11al. and tra11sportatic1n Sf!Gtors. 11 in ~rottp 
tills <>lit a l><tsic u11c1l{y data st1n1111ar~· sin1ilar tel tl1at sl1c>\v11 in 
Tool 8.3. 

3. 1 he: task lc>rC'P obtai11s 1>opt1latior'l cfata a11cl \\(•atl1cr c.lata, 
a11d c·r(•atcs <l ~rapl1ie presentatior'l <>f 1980 enCfl,')' costs ar1d 
llSil~l' t1si 11g corll'f'J>ts like t l1osc i11 I'igun!.s 4-6, \\ i1l1 sc>n1c 
si1t11>lu statistics like totaJ B'l.lJs ancl dc>llars J>cr l'UJ>ita, a11d JJer 
l1<>L1scl1c>l<i, a11d l1ci1lir1g <>ii liTIJs 1>cr dcgrc'l! cla.v. 

4. tmsccl 011 predieted gro\\111 i11 J>l>J>t1laticn1, a11cl c>11 J>redictcd 
cr1c"I{\' prices fc>r tl1e )'ear 2lXK>, tl1e task forC'c cri•at<~s <t " l><tse 
r«tsc" scc11a1ic> \\'lurh indicates slil{l1t {_.{11J\\ th it1 c11t~r'g_\' tr~sgc 
1>111 r11a11~· fold increases i11 enerro· costs. ,, strn1111a~' tal>le a11d 
gra1>l1i<~s art• 1>reparcd, cOmJ>arahle tc1 tl1c 1><1.se ~·ear data 
analvsis . 

• 

5. Tl1c task fo1·ce presP.nts tl1c lJast~ ~ear a11d "l>ase c:c1se" 
f urPl'<tsl data to a11 OJ>Cn r11celir1g of tl1c c.·0111111issic>r1. 1\flcr 
tt\pla11aticn1 a11cf cliscLtssion of tl1c clata, tl1P grottJ) 1-(ue~ tl1n>t1gh 
a11 n\crt'ise of filli11g 011t a11 cr1ergy 11ml1IC'!111 lablf! sin1ilar to 
1t1a1 i11 'T'c111J 8 . ..J. J11 tJ\e n1r.eting, cacl1 CP.11 ':-; \.\'eigl1t a11cl ritking 
\\.'a.s fillt•ll •>ttl l>y sitllJllc \Oice vc1tr. after l1rief ciisl't1ssior1. 1\fler 
tt1P. \\•holr. tallle \\'as filled Olll. tl1c cu11se11st1s \\'els rtta('l1Pd that 
( '<>r11r11L1r1iry X's 111ost pressi11g prc1lJlc111s \\ere i11 till: ar1!4ls c>f 
rcsicl.-11tial t1P.citing oiJ, rcside11tial gasoline, a11cl 111t111iC'i1>.:1I 
c>ln< ·1 riC'i l\' . 

• 

6. 'I he c·c>r1sc11St1s rieact1ed on IJasic e11eri{\1 11rul>lc111s \\its 
:-.tt111n1;1rizccl i11 Ll report in<·l11ding tl1c l>asir e11er1{\' d<tla 
st1111111arie.-; ancl grapl1ic.s. 1'11t! 1-e11c1r1 i11c·h1clc•cl itn c>vcrall 1>r<>lile 
of tl1c co111111t1r1i1~· its JJOpulaliur1, g r11\\ tl1 Jll'fJjpc·tinn, .111cl 
tu;c1r1c1n1iC' acti\i~· i11 a ge11eral statc111c11t of J><>tt:11tial JlJ'tJl>lt-!nl 
areas. 
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C:ONSI~RVA'l~ION 

reside11tial 
(~c>111 mc!rciaJ 

loct.tl go\'< !r11n1<~nt 
Lra 11~ 1>c1rtat ioc1 

RENl~\\'1\Bl...ES 

solar 
\\.ir1d 

t1vdro 
~ 

bion1ass Crl>p~ a11d rc~iduf·~ 
\\'C>CJd 

ma11t1rc! 
~pc•cial l'Il<'rl{\' crc1ps 

clistric·t l1eatin~ 

c!11c•rgy J><>tP.ntiaJ 
c·ost issues 

ll>l'<u gc>\'C' r11 n1p111 re> le 



DEFINING ENERGY 
RESOURCES 

'l'l1i" chapter i"I a gttidn Lu defir1ing the c·<u1sr1"\ulion options and 
alterr1ati\e encrK.v rt'-')<Jurccs a\'ailal1le lo tile cn111munity fc>r 
re1>lacirig con\'c?11Lio11a1 energy sources. 1\sc.oessir1g Ll1e pote11tia1 
fc>r co11scrvatio11 a11d rcnC\\.11l1le rcsotlN'CS is a \ital li11k i11 tl1c 
e11eryzy planniJ1g pt'Ot·css: it pro,idcs a tJasis for setting goals 
ar1d de\ising sJ><'<'ific plan clen1ents and 1>rc>gran1s lo respond to 
the problen1s idc?11tilied i11 the Jlre\iot1s phase c>f tllt> J>lw111i11g 
pnJce&s fCl1apter 3]. ' l l1c chart at left Olltlincs the rebource 
<tsscssmcnt r>1'0ccss t•c1ntai11ed i11 tl1is c·har>ler. 

f\csourcc assessmt:11t ca11 l>r. as ~·0111plc.\ as tl1e commlulity's 
needs, resourrcs, a11d i11itiali\r. \\·a11t to 111ak~ it . One verv 

• 

si111plr. approacl1 to n:sc>urcl! assessment is lo ltSC prol>lcr11s as 
gtaicics; for c.xar111>lc, if the cumn1t111it)•'s largest problc111 
appears to be in resi<.le11tial space l1catir1g, <'l1rrentl~· depe11dc11t 
on heatir1g oil, tl1cr1 tl1t! rcsottrcc assr..ss111u11t JJrocess \\'OlJld l>e 
based 011 findi11~ altt?r11ativcs to t1eatil1g oil t1scd in homes. A 
mt>•-e co111plcx. c·t1111pl'el1c11si\•c metl1otl hl\'C>f\'t•s identifying all 
J><>te11tial altcrnati\ es, and then matcl1i11g tl1c111 tc> speci fie 
needs. 

1;:ac11 commtinitv sl1ot1ld decide 110\\' 111l1C'l1 rt?sou1'Ce -
asscssn1cnt it 11ecd"> for its pla1111ing r.ffc1rl. "Self-asscssn1cnt" 
n1uthoili. for tl1is are ir1cll1clcd in eacl1 rcsotan·c sc<' lic>n. ·rt1esP. 
sectio11s pro\ide l><lsic· clr.st:riplio11s of ancl self-asscssn1cnt 
n1ethods for cc>nse1,·atiu11 and rer1e\val>lc rcsolar~e JJotentiaJs. 
Octailcd resource usses.sn1e11t forn1ulas are fot1r1cl in tl1c tools 
lil>rarv and are rt~l'erc11ccd in the te.\l as 11cedcd. 

• 

·ro }JJ'O\~de a ti~a111e c>f r<~ft?rence on a stalf!\\1ide l>asis. Figt1rc 7 
shC)\\·s tile estimat(•d ilole11tials of rerlt!\\·alllc rcsot1rc·es for 
replacing \'aricJus cor1\cnti<>naJ fuuls. Tl1ese 1><>tentials ,,·ill r1ot 
l>c a\•ailat>le it1 tl1c sa111t! 1>roportions in eacl1 con1111t111ity, l>lit 
the> tal>le docs 1>n1\icle a11 O\Cl'\iC\\' <>f tl1e l1ltin1<ltc potential. ' l'l1e 
"bottc>m line" of tl1c tal>lc is partil'ltlarl~· i11tr.rl!Sting; it shcJ\\'s 
t l1at re11e\ valJlc rnsr>lJ r'CP.S col1ld 1>c>I e11ti<1lly rc1>lac-c 40"ii <>f 
ccltl\'tHltional ftu-?I t1se l>y tl1c year 2000. 1' t1c <lJ>Jllicahili ty of 
tt1esc rcsoltrc:es \\.ill \'arv in different c·c>n1111u1lities; tl1e sect1or1s • 
tl1at fc>llO\\' l1cl1> tl1e reader clcc.ide \\'l1etl1cr ll 1-csottrc·c Til<l)' ht> 
\\Ortl1 i11\estigati11g. 

'fool 8.5 is a rus<>l1rc·e i11\ c11tory formal st1ggcstr.cl as a st1111111ar:• 
tablt! for tl1c r"CSlJlts <>f tl1t: assnssn1e11t 111ctl1ods clcscrihP.d in 
this c·haptcr. It is cfnsig11e<l lo IJc tisc-?d \Villi tl1c cncrg\' data 
st1mmal)' prodtacucl in <:hapter 3. Tl1c rc>r1senaliur1 a11d 
n!rte\\'Clblc potc11tials c·c.u\ IJc applied <.g<tir1st 1>rojected )'ear 2000 
e11ergy clcn1ar1cl.s I tl11i ''lJasc ra.se" scc11ariol. If 11rc>jet:tio11s \,\t!rc 
11ol 1nadc. l1ase year c11crgy tase data c•trl l>c ltSHtl as ru1 alLer11atc 
fran1 c of referet1<'t!. ·rool 8.5 ir1cludcs a sa1111>lt: <'<1mpleted 
rescJur'Ce in\ cnll>r\' . 

• 

Tool 8.6. desigr1cd to l1P lJsed \\it 11 ' l'c>c>I H.:;, is a E{t1idc to 
idc!ntit~·i11g the c·<>n' P11tio11<tl cnef'b.'V types tl1at clifTcrent 
C011SCJ'\'3tion arlll J'l!JlC\\'al>le reSOllrCC r>cJtl!tlliaJs l'Oltld I'C}Jlacc. 

111 <:c>r1ducti11g tll<! rt:s<Jlt1·cc asscssmerlt , t1sc '1 ool 8.5 as a 
st1111111nl)' forr11<1t . I >eve l<>J> co11se r'\:at ic>r1 ar td rl!rlc\ \ alJle re.sot a l"C(! 

t~stin1ates llsil1g tt1H mctl1ocls referred to lr1 tl1r. s<!c·Lic>ns c>f tl1is 
chapter, er1tcr tl1r. data i11 'Iool 8 .• 'l, and ccJr111>are it to thr. l1a.se 
year a11d fc>recast c11cr1(\' lJse data to assr..ss the J><>le11tial for 
rt!placi11~ convc111 i<111al c11crro' sc1t1rt·es . 
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CONSERVATION 
Er1clf{V t:onsen·ation, or better statccl, c11c1l(y effit·itHlC)', is tl1c 
011c c11eflt\' resource c.omn1on tu all ltscrs. It is also tl1c least 
ltx11e11si\e and thr. most i111111ctliatel)' a\·ailat1le. 1-:ncrro• ellicienl.')' 
is limited n1ore hy econon1ics tl1a11 1>.v Lel'l111cllol{\'; risi1ig erlel'l{\' 
11ric·rk" arc al1-c.'ld.Y c11couraging s11hstantial rcclt1cti<>11s in energy 
tJS<:, a11ci <'c>ntin11ing increases \\:ill fu11J1er rerl11re f•nerl{\' used 
µer 11ni L <>f af'ti\it)• \\'hilc al)o,,·i11g et:<Jr1<>n1i<· gro\\: tl1 a11<l 
co111f ortable Ii l'esl\' lt>~">-

• 

C'<>11ser'\ation appears first on tl1e res<>Urt•t: lisl l>ccal1se ii affe<;ts 
1>la1111i11g fr>r <lll other cnerro• sources. Se1tir1g ta1·gcts for 
cor1snrvali<>r1 ~ives the c·on1n1u11ity a11 i<.leu <>f 110\V 111t1ct1 t!nurgv 
\vill I t~<tlly l>e 11eecJerl. If [>rojttcted cncrg\' llSU is red11rcd, Stlpply 
re<Jl•ire111cnts ca11 IJc rcdlJCHd as \Vt:?IJ. ' l'l1u 1970s \.\ c1·e ru1 
c~11t1[Jle of er1er#{\' SUJ>pliers 1 mainl~· electric 11tilili<'sl bt1ildi11g 
st1pply capac.it)1 11ascd 011 JJrojected demand tl1at \\.US le><> high. 
l'ricc:-. at1d sltt>rla1'(1!s recl11c:e<I <tc:ttJ<t.I ci<~111a11cJ gt"<>\.\ 111, and many 
SllJ>plicrs \\·ere Ir.ft \.\'1tl1 c.xccss cc1pacil)' a11d s1Jl1sta11tial debt 
hl1rdr.11s, \\'l1ir:l1 \\Crc 1>asscd 011 lo t'<>11 .. 11n1cr:s il1 l1i~l1er µrices. 
I lc11r·c J>rt>jec:ti r1g l'Or1servation pot~ntial is i 1111>011a11t to 
Jlla11r1i111 fc>r hc1th ro11\cntio11aJ ru1d aJten1alive energy sources. 

1:4)ti111atir1~ tl1e e.\acl amc1t111t of rcn1scl"\ratio11 al't1ie\rablc is 
difficl1lt, l1ccat1se se\·eraJ fact1,rs c·c>mc into JJIU)'· 

COS1' 
~tarl\' c·o11st:1'\·ati<>Jl 1nf~asun.1s are IO\\.·Or-110-cc>sl itnr11s, and so • 

ter1d to IJc acl1ic\·cd fa.sler a11d n1c1re \\idely; so111t• <>f 1 l1c larger 
1101ential T'<!ql1irc bld>star1tia1 c.~1>endit11rfts, ancl so J1up1ler1 n1ore 
slO\\il)'; 

BlJll..IJINC; STCJC~K 

~C\\' lJl1ildir1gs c·a11 l>e (ru1d il1 sc>n1r. C'ascs alrcacJy art!I l111ilt 
n1\tC'l1 111ore e11ergv-etlic.:ie11 t t t1a 11 exi.stil1g l>tlilcli11gs; e~isting 
Ul1ildi11g.s <.·a11 l1e " retm-fit" to a H11•ilcd e.\le11t; 

l JSEK IJl\' J::RSITY 
( 'c>n1n1(!rt·ial lJ11ildings, scl100Js, tra11sfl<>rtatic>n and otl1nr l!ltergy

use seclc>rs an! rliffcrcnt it1 tJ1c 1>l1~sical rneans b~· \Vllicl1 
cc>11sp"·atio11 is achic\cd, ar1d i11 tl1e n1c1ti\1,1tio11s, co11strair1ts ar1d 
rt~l-{11Ja1ions tl1cy OJlCrate i11. 

1-:.s1in1ating conscr'\ation poter1tiaJs c·a11 l1c~ J>t•rfor111ecl ir1 a 
<.'<>rtsistc:nt franl<?\\Ork. by 1-cfc1·ri11g lo 1l1t: l>asir c11c1'g_\' data 
S\1111111a1).r tal>Je i11 1 'ool R.5, \vt1ic ·l1 is <lfg<lrlizcd I>)' e11erro• f)'PC 
ar1cl end-11se sector. Jn this fra rllC\\ oa·k rc>ltMh c·c1r1sc•J'\'atio11 
1>otc11tiaJs c.111 be estirnated fc>r Pa<'h cnd-\tsc sectc>r, l1sin~ the 
csti111atio11 1Jrucedures that f<>llo\\ 

l'rc>jeC'ti11~ f'Onse"atio11 11otc11li<1J ir1 l1c>rnes in\ oh cs t1si11g tl1t~ 
COllllllUIUl~1 prulilP. data de\'P.IClf)CCI i11 (:J1a1>ICI' :1 l<> clr.ter111i11e 
l1c1\\' 111ltny l10111cs \Vill bo replaced ll)' a giv1:11 clnto (2000 is lJserl 
i11 1l1is E-{tJi<l<?l>c><>k L LJ.se tl1c follo\viJ1g #(\.1ideli111~1-t f11r csti111ating 
ro11sel"\·atio11 pote11tiaJ: 

• 2.;fr f(Jr e..xislir1g homes; 

• 3(i'', Jc>r rte\\' l1c1n1P.s 1neeting <'l1rrc11t stale.> l>11ilding energy 
rc>dc; 

• (i.)'Jt, for nC\\' dcSih'llS llSing Sltper-i1lSLtlaticu1, l!<IJ'lll·<.;}1elleri11g, ar1d 
J>assi\ e solar c·c111repts. 

1-:11crg,\' 11sagc ca11 Ile r-eclttce<l IJ~· tt1e al><>\<! Jl<!t'<'Ctltll~es ir1 the 
target ) '<'a1· 1>rojcctio11. 
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POTENTIAL REPIACEMENT OF 
CONVE1'710NAL FUELS 
BY ALTERNATIVES, YEAR 2()00 

(Trillion BTU} 

(CJ~"\ t-:.'\'TIO~\L f'l'E.L r\Pl.!.S1 

Therui.al• 
Tran ... por-

lationi 
:\atural fuel Funl c:asc>- Lit•(,. 'I ht1r111JI 

n~ou I"(' (l c:as LPC.: Oil., Clil" linl' 1ri•·11" • ('oaJ 
• 

Solar~ -l l.5 6 I': ,J '>4'> ..... 0 0 9.3 0 

\Vindn () () 0 () () 20.(i () 

ll\1dm7 0 0 0 
• 

0 0 4.2 0 

llionlass 

< 'on\:<~1llio11al 
Crorn;' 0 0 0 0 () () 0 

<.·rop 
Uc-.idt u·s" 20.3 3'> ·- 11.8 7. 1 11 .6 ft2 0 

A11ir11aJ 
\\'a.,lti11 J. l 0 () 0 0 0 0 

\\'()()(11 0 0 0 0 0 0 0 

Spet'iat Cro1>s 

' I Ola.I 

81.j 

20.6 

4.2 

0 

62.2 

3.1 

0 

l+Pcatl• 55.l 8.7 32. l 20.0 :l2.5 ?'J 3 ..... 0 170.7 

l lri>an \ Vaste •11 ·"' 0 3.-l u n II n ::J.3 

Cni(eneration 
District 
lJcating11 ., r:: r - .). , II l:i.O 0 () () () .Ul.fi 

·ro1al 146.0 18.4 86.5 ?- 1 -' · ..W. 1 64.6 0 386.7 

Projec·tcd 
Ft tel 
r>crna nd 1 1 212.0 aa.J 123.6 90.3 l-IB.8 164.5 185.7 H56.2 

·~. of Proj< ~ clt~<l 
OP.man ct 
l\eplaced liR.H ;,!).3 7QO JO.O 30.0 39.3 0 

NCYI ES: 
l l 1'h•irmal U'>f! c·oal ~&un1cd not replared; roal and ntrc·lear for 

ele<•trit• J>n>eluction replaced in electricit)' l"O)umn. 

2 1 lnclud1•s distillatP. ar1d residual fl1el oils f<>r huat. 

40.-1 

31 lnclttdes jet fuel and <listillatc fuel oil used tor tra11s1Jo1-atio11 ru1d 
agrin1ltun•. 
41 ,\tctcrcd clectricit\1 in«lt1dE's ho1t1 tt1cr11tal a11d nontlu•r'lnal; c•xc·h1ch·s 

• 
i11clustl')' ., .. 1r ~t•11cratcd. 

51 1\ssun1rs n.atural gas, lJ•c;, thernlal ft1el oils. and thcm1al electricit)• use 
replat•f'd ir1 propurlio11 to their ~'ear 2000 den1and in tl1e d 1 torcc.ast. 

61 1\s'tun1f's \Vi11d an<l t1ydro ~enerated electricity replat·es nonthcrrtlal 
ch•ctri<'ity. 

71 i\ssumt!s '' uod aitd co11ventional crop energy ro11tribution insigt1ilicru11 
bv year 2000. 

• • 
81 c:ru1> rc!.-.iduc.~ and spucial crops I +peat 1 assu n1cd to replace natt1ral gas, 

propane, tl1en'nal fuel oil.-., and thf'rmany-usr.d t!lt:ctric·ily in r>rnpcn1ion le> 
l'a<:h 1'E:sour,·o's d~ tl1crnk'll end-use den1and; transportation fuels i11 
proponio11 to each resource's year 2000 trans1>c1rtation and ui.e den1and; 
and nonthern1al elertriritv to the r.xtr.111 cact1 rcsourct: is n1:1:d<•d . 

• 
9 1 1\.ttsumes illl ar1i11ml ,,·ai;t<: US<~d to replace riatural ~a..,. 

101 1\sst1n1cs &olid \Vaste portion used 11> ~r>l<•<'P tht>rn1al fuel oils 
l indu-.t ri<tlly l>u rtu'<ll. / \.-.,.,u 111Cl> &C!\.\·age portion used to 1 ('J>lal'C! 1l.a I ural gas. 
11 1 Er1c~'V t1scd to generate and tr-dn!-.(>Ort eh·c·1ricity not in1·l11dt'<l. 
121 1\ssunu:s rwtural E(<lS a11d tl1en11al fi1el oils replaced i11 tlroi>0rti1ln I<> 
their vear 2()()() dr.mand in tJ11! d• loreca&t. 

• 

Source ~l1nneso1a Energy Agency 1s.w ll11:rir1i.1/ llf'/Hlrl 

FIGURE 7 
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·ro ebtimate over-ctl.I residential conservation potential, use the 
foJJo,ving formula: 

a l Estin1atc ntJmbcr of existing residential bt1ildings likely lo be 
in use in 2000 luse 40 years as an a\·erage bttilclin~ life). 

IJI Esti111atc 11mv residential buildings to he constn.1cted l.>y 2000; 
asst1me all \\ill n1eet state code. 

<:I Estimate nun1ber of ne\v residential bt1ildings that \vill be 
bLtilt on "state-of-the-art" energy principles by 2000 (use 20% 
of total ne\\I' buildings as a rule of tl1uml> l. 

di Obtain projected energ)' use per l10L1scl1old for the year 2000 
fronl U1e data forecasts described irl c:hapter 3; ltSe ttus 
per-h<>useh<>ld fac:tor in steps c, f, and g. 

e l 1'akc the nt1n1ber of households fN>m c: and rnt1ltipJy by the 
projected per-household factor; then mt1ltiply the resttlt 
I.>)' .35. 

n 'rake the number of households fmn1 hand llllllliply by 
tl1e projected per-household factor; then mt1ltiply the result 
l>v .64 . 

• 

g1 Take the r1timber c>f hc>t1seholds fro111 a a11cJ r11l1lti1>ly the 
projected per-household factor; then mttltiply tl1e n~s,1ll 
by .75 . 

• 

h l Add tl1e results from e, f, and g to 1>rodt1ce a revised 
projectio11 for residential energy demand ir1 the year 2000. 

i i ·rake thr. projected )'ear 2000 residential usage (thr. 
''base-case'' scenariol from the fc>rr.r.asti11g c:~erci~ described 
in c;hapter 3. Subtra<"t the total t1sagc derived i11 SleI> h to 
obtain energy sa\'ings potential frort1 cor1servation for the 
residential sector in l\.l~fB'l'lf. 

j l l)ivide energy sa:vings potentiaJ by reside11tial 2000 ba~c case 
tott1l to yield a pen:er1tage residential energy s.-.vi11gs. AJ>r>l)' 
tl1is percentage to cacl1 recorded ft1eJ t~rpe \ ;\ll\.11lTU) to )'ield 
tt11! f>otcntia] l\.t~IBTIJ sa\ings for cac}1 ftJel in the residential 
sectc>r. 

E.'\iEHG\' Hl.SOURCI~ l\, 'E..\ "fOR\ 

. 
tllVIMl:n ~T.111.l nl't , .... "'"" ta ~n"ll.iw.~ fJJJ:TAI 1n GAVJlL'it, un1111 IVN • 

U.1.N.'\ lnl ...,.,, .... imrj .- uuan • W!Jl1t l • UMIJJI ,,, w..an•I .... '""'" ,--~ 
CU:I. Si. II\ ~ 11111\ I 

• 
·~ ' I 

J . 
llrAldmtlal ,J ( OQ'.) 25~ 2.1/XR 2s:1:. 59,000 l't~/. . ·- ~ • . 
t nmmrninl lrt<ltmrW . .. " c 

.. 
,,. :a1 r .. l\T!i ,,....,,.., I, 1'13 -q~ .3.S17 ~9'%.1 '12.7 90% ' s.1s1 1r. 

~ -- --
I rara1oc•l'1~tlon 11,000 l/0% ' ~11.oOO 17°10 - ~ ~ .. --

M IHU I \L fll /'(j U, % 'Jl,~ 61 27% 11,t/27. '{0~ I tJ5:txl .}2% 

II[ '111'\\ Alll ff.' I i 
'>t>Utr '15.SCO I ~5,500 I 39 % '!1,000 22.~ 30%, ·-, 

' Wh wl 1,2./)() 10.4 1,2.00 o.z~ 
~ I• ·-

""'"' If. '(<XJ ~O/o ' ¥,~ 1% -
·~-

RtotfWll~ 6,1>70 $'%, ' -" 70 "•/., "·" 70 '(%, 
I 

2op10 5% .,,,,,. 
' 

~ 
• 

&flltti.111 .. 'Dill . • 

.. uod I I I \ I 
. ' -

• . 
l ai-wrnJla ' 

- ·~ t 1'\ lll t 11 \I. S2,J10 'll";o 57, 7101 "'?% "·"'o 'I'!. I [ll~M?j J,81 
I 

. 
UtS I IUl."I l1t:An:..1, 

111r.u 8'{3'3 ,7$ 1'1,35; 7•~ '18/R1 ¥'(" 15"(:¥7 t.0i 
• M.M~ J.IAGl!!I S'n1 - ...... _""...,... . st~ g,,.. 'A td!M9 lllr'llir If'~ ........a ~al 

"' ....... ... . t..-d••b&alnst-.... t)'l'fWl'll)-;tw-..s-ic .. 11-.a ... k:Mm" lhmt Jar~ milllmft9 

TCJCJL 8.5 
AJ~o bt! e 11la1uti11g 1'ools Lil>ral')', Se<'tio11 8, T~orr11s &, Sam1>les. 
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This forn1ula ignores the differences bet,veen building types, 
e.g. sinli(le vs. multi-family, townhouses, high-rises, etc:. It is 
keyed to single family residences; the continuing trend to 
smaller homes and multi-unit buildings such as to\vnhouses, 
condominiums, and apartments will tend to reduce pe~ 
household energy ttsc. Ho\vm·er, separating these units 
~tatistically and making specific projections for each type is 
difficult t1nlcss the community has very detailed planning 
capabilities and data files. 

Energy Resource Substitution Table 

llllil•l ,\I I o 
l.\ ll\l,\ ·n1 • fll'ATI '<•· on, \\ll IW ' ·"' f J ' "'llUC IT'\ C.\.c;()IJ\T. 

1 .... 1.11(,\ fiC )l f\l I 

C'O\'.SF R\ ATIO'lol 

ll~df!nt111I 

('nm mcniAI lndu .. tnnl 

1.0.:al 1io11c?m n1cn1 

·rmn.,.po11nl lun 

Subtoutl 

11F..1' t.\\ \JIU' 

\\.1nd 

lllfllft ·~~ 

c r111>1> 

4J110 \11l \\ ll~tr. 

fMll~ltl C nip~ 

ll lS 11111' 1 l ll. \ Tl1'C; 

TOOL 8.6 
Also sec Planni11g Tools I.ibr-dry, Section 8, Forms & Samples. 

COMMERCIAL 
This sc(rtor includes office buildings, retail stores, instinJtional 
buildings, etc. Conservation potentials val)' \"\ith the age, 
equipr11cnt, usage and o\'\lllership of the building. Projecting 
cornn1ercial enell{V use reqttires some estimate of the floo~ 
space or similar measure. lf pos...,iible, energy usP. per sqt1are 
foot sl1ot1ld be calculated for the base year; then project square 
foot<tgc for the year 2000. 

Use the follc>\ving ge11eral for111ula for estimating comn1crcial 
co11scn:utjon pote11tial as described in the next section on 
ind11strial cc>11~enntion estimates. This procedttrc can be tiscd 
to dt~\.'elop a cornbined gross estimate of conservation potential 
ir1 tl1c co111n1crc·ial and industrial .~ec~tors. 

a l 1-:stimatc square footage of commercial space fc>r the base 
year, either from the community profile described in 
c:t1aptcr 3. or hy cli\iding the total commercial energy in B'I1Js 
from tl1c Energy Data Summary Table by 224,000 
Ian avcrJge Bl'U/squarc foot figuret 
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-

t> I Project cor11n1cn.·ial fl<l<>r s1>ac·e tsqLaaN! feet ! fc>r 1t1P. ~·ear 2000 
tasing a\'ailat>le plannir1g or cconon1ic• clevr.ln1>111cnt data, 
i11 tl1rr.c c·ategc1ries: 

1. ctarrcntl~· e.\.istir1g l>l1il<li11gs 
2 . rlC\\ l1t1ildi11gs meeting tt1c stale l>L1iltlir1g c11cr-g_\• code 
3. 1tC\\' IJLlildings n1e,~ling "state·<>l:.1l1tw11·t '' sta11clards. 

c i l\ft1ltipl)' sql1arc footage i11 categol')' l>.1 I>)' 180,0<>0 to reflcc·t 
consCl'\'ctti<>n i11 e.\.islilll{ l>Llildi11gs laSSlllllUS 20% 
t'<lnst:natic1r1 poterlLi<u r. 

ci1 .\l11ltiply sqt1are foc1tage i11 calt~gol)' IJ.2 1>.v 141,000 to 
rcfle<'t t'<>r1ser,'Cltio11 J>Ote11lial i11 11C\\' IJttilclitlgs litSst1111cs 
37u;, c'<J11ser\'atio11 potential! 

cl .\ltiltif>ly !->Qttarc footage in c·atcgc1ry IJ.3 l>y 70.000 to refll'<'1 
"statc·of-tl1r.-art"' c·onsen'<llic111 1>c>le11ti<d i11 rte\\' l>L1iltli1114s 
I asst1n1e.s 69''7, r.011scr,·ation potcr1 t ial J. 

ft Adel rc:-,ults f ron1 t:, d. ar1<l c: I<> yic:lcl l<1tc:1l 1:11<·rl{v clc111a11d 
ir1 co1111nercial l>taildings in 2()()(). 

I{! l\lt1lti1>ly l<>taJ projected 2000 floor s1>a<:c 1>rojectior1 lJ~' 
224,000; SlllJ1rart re~u)t fnJm f lo ,yiul<l J>Otetltic:tJ l!llCI'g_\' 

..,.,,;,v.;~ fror11 co11sen•ation 

INlJlJSTl\lAL 
ll<•c:.1t1sc ir1dt1stries \'31)' st1l1star1tia1J~· i11 c11 '1-;.t\' <'c111<.:Cf'\'atic>11 
J><>lu11tial. a c.:ing1r. esti111ati11g for111t1la c·a11not l1c 11sPcl. 1'11c 
111Htluitl11lc1g_\ for· c·o111111pn·ial c·cu1!-.Pr"\,1ticu1 <·a11 lu• 11st•cl I<> 
dc>\el<J(J a <:nn1l>ir1r?cl grc1ss Psti111at1? 111 <'t>1lS<'1"\,1tiu11 1>0Le11ti<1l ir1 
tl1c: co111 r11r:r<'ial ar1ci i11dL1strial sectcu·s, as cl('sc·rillP-cl also i11 tl1c 
c·c>111r11cr·cial scc·tion. Fig11re R sl1cJ\\S sc1111t~ ltt<lf! r~tll~··1>t1t1list1ccl 

la~t~ts tc1r nlajcJr inclu~trir:s. Si11c·<: r11ar1~· i11clt1slriPs nr <' alrr.nd~· 
•u·ti' <! ir1 <'c111senalio11, <t11 <tlte1·11<1li\ c 111ctl111cl is ll> Slll"\' l'~' 1>la11t 
111<.uiagct'l'i <Ulcl ask 1t1c111 \\ l1at tl1eir <' <HlsP1"\alic>11 g<> .. tls <tr<:. 

\\'hrtl1t!r <Jr 11ot i11clt1strial cr1Cl'ft\' Gonscn·atio11 1>rojr.r·tio11s are 
fpasilllc to 111akc, loc·al S£l\ernn1t!nls c·an assist !oral incitJst~' i11 
energy cc1nsc!f'\ atic>11 tf1rot1gl1 prl1gra111s st1C'l1 as: 

• go\ crnr11cnt-sponsc1red ser11i11a1~. co·spo11scJ1'\'cJ l>~' tl1e 
C.'l1ar11her c1f c:c>n1111erce, utilities, or otl1er lot·al lJusit1E!SS groups, 
t<> 1>n•sp11t i11for111atior1 on co11sc1,·atic>11 tccl111iqt1cs; 

• gc1vt!n1n1e11l-spo11surcd finar1ci11g JJrogra1t1s, st1cl1 as re\ oJ\'ing 
l<1a11 ft111d~ tl1rot1gl1 ind\ 1strial dr.\ clo11111ent c·c1111111issior1s or 
otl1cr 11011-1Jrofi t r:orporations; 

• i11clltstrial Jlark ]Jrojects such as liPd \\'i1lli('s Er1erK_\' J';;u·k, 
\\'l1icl1 tascs ar1 efficient lo\\'·C'o ... t Pnf!ry.tv ... c>11rcc• f<>r sc:\·er.il 
i>l<111ts; 

• r.nr.rgv-efticier1t desig11 critc1ia for i11clt1striitl 1>arks. 

l11<.lt1stri<tl e11crl{V tasc is in1portant t1pc•at1se it affpc·ts the 
cc:o110111ir l1c!alth and de\'elupmer1t pole11tial <lf tl1e c.•on1111l111it~1• 
flttlJ>ing 1c> ir1<~rease e11er#{\1 cflicic11c~ a11d 1>rO\'icli11g rc<1sor1ablc
<:c>st, stalJle t~11cr~· st1pplics <'ar1 11cl1> !-ta\<! ctnci C'rr.atc jolJs and 
mair1tair1 or btaild the ta'\'. l>asc. 

I .. OCJ\L GOvt:RNwIENT 
'l llis sct·tor inl'lt1dt>.s go' e111111cr1l l1t1ilcli11gs, 11tilitics like \\iatcr, 
s<>licl \\'astc, and s~\ver, a11d \'ehic.·lcs. l.ol'<U go' Prr1r11cril 
t>t1ildir1gs ' co11ser\·ation potential sl1ouJd t1c estirtratl'd <>r1 the 
sa111r. basis as eu111mercial lJtrildin~s ( J><t~e ·131 tasirlg 20% as a 
target f(1r Pxistir1~ bt1il<li11g~ a11cl :i7ll(i ns il ta~ct for 11('\\ 
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bt1ildings. Ptlllli(' t>uildiJl#(S, llO\\C\'Cr. can l)(~ tltJilt tel he r>crhaps 
mclre energy-eflicie11t tl1an pri,·atP l>uildi11gs, gi,c11 a slrc>11g 
JJOli<:y n1ar1dat<! fclr unurgy efficicn~· a11d fC\\1Cr "n1arkct '' 
cor1strru11ts. LoC'al go,crnme11ts tlk'll \va11t to e.x1Jc1i111cr1t \\:itl1 
stlJ>er-irlstllation, cartl1 sheltering. a11d solar ca11 rt!dt1c · '~ tht!ir 
h11ilclings' enell{.v dema11ds to or llc~·ond tl1e (;!)% target . 

Efticic11t 111ar1agcr11cnt of solid \.\:asle a11d se\\.agc slt1<4(e is 
anott1cr n1r.<1ns c>f ener~· co11servation in the n111nic·ipal sector. 
S11c·h metl1cxls as \Vastc recycling and c·c>mJ><>sting c·an yielct 
sigr1ilic-ar1t e11er~ sa\ings. Sec T<>clls 3.4. :J.:., a11d 3.6 fc>r ft1rtl1P.r 
i 11 f Ol'Jllal iOll. 

In local g<1vpn1n1e11t vel1icle fleets , mileage f,>r 11e\\' c·ars ra11 
111clre th;tn dc1t1~>IP. l>asPd 011 Federal 1985 n1ilcage sta11clnrds; 
i11cr~asinl( c>cct1pa11c~, in1prc1\'ing 11Jait1te1lil11c:e, redut.:i11~ 
t111nccciPcl triJ>S, a11d otl1cr 111<k'\St1res c·an add tr> f\1<~1 tisc: 
r"P-cll JC't ior 1 s. 

A l'OOSCJ'\'Uli\U (•stimate \\Ould be a 40"~ rud11C·ticu1 i11 f\1cl ttsP l)V 
tl1e year 2000. 1\n tt)Jpcr limit target \\:Oulcl )Jc a 60% ft1cl 
demiUltl rcdtrction ]Jcr \ 'ehic:le. 

1'o csti111.ttt• lc>c·aJ go\'en1n1~11t transportation energy 
<'l>rlsl:r' ali<>rl potc11 tial, ttsc th i& formt1 la: 

• Obtitin tl1c bast! tigtJI"P. fc1r local go\ crn111cnt 111otor ti1cl 
co11st11111>ti<ln fn>m lilt! ~11ergy Data St1111n1nry Table. 
f)i\1idc: it l>v tilt' nurnbcr of \ 'Chicles in the fleet to olJtai11 

~ 

1>ur-' el1icle const11nption. 

• 

• 1•r<>iec·t velticlc fleet size for 2000; n1t1ltiµl)' l>)' tl1e pl:r-vel1ic·le 
titclc>r to )ield total c:cJJ1sumplio11 i11 2000. 

• If <>r1ly 'cl1iclc 111i1cagc i 111pro\'ements are a11tici1>ated, 
n1\1ltii>ly the 2000 l<>tal co11~t1n1pti<l11 figlJre 11~· .4() tc> yield 
C'OllSl ~l"Vatio11 JlOtf~t1tiaL 

• lf ~1clcliti<>r1ul fleet r11ctr1agc111e11t n1ethods are pla11nP.d, rlllJ I ti ply 
tile 2000 total rons1Jmption fil{url:! b)' .60 to yit:ld 
C'<>nsel'\'ali<>n 1>c1te11tial. 

INDUSTRIAL ENERGY EFFICIENCY 
IMPROVEMENT PROGRAM 

l)•pe ol h1dustf)' 

1-·ood & . Kir1tln•<l 1>rcxlt1~ts 
1>a1Jcr &. 1\llicd Prodt1l·t:, 
1>etrolt~t1111 &. c·oal 
Pri r11•1rv ~letals 

• 
Stor1c, Cla\', Glass, ( :c>r1c1·ctc 

• 
Nc,11elt!cl ric<tl l\facl1i11cry 
l•abri<'atccl rvtctal ProdtJCl~ 
c:hcn1irals 
Trans1>c1rtation Eqt1ip111cnt 
Textiles 

\ \
1eigl1tcd ,\,•crage 
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TRAtVSPCJRTATION 
1\.~ 111e11tiu11t'd abo\c, federal r11ilr..aE{P standnrcls ,,;n increase 
\'t!lli<'l<' f11cl cfficic11c)·; ruld the n1arkc1 is <tlrt>ad)' procll1cirlg r.ars 
llP.)'<>nd the rcqltircd performar1cc lc\cls. 111 artditi<>1l, t1i~hP.r 
<><·c·111>a11c)'• 111ure Lise <>f b11s and rail, rP.cl11c·cd tr'"l\t!I 11P.eds 
tl1rougl1 lar1d use strategics (re\'if-!\:\' rc>n1n1t111it)' J>rt>filc 
de\PlOJJr.d i11 Cliapter 3, pai(es 23 a11d 24 in t: llliJ>lur 6, and the 
La11d lJse n11cl Transpurtatic,11 'fools !, artll c1ther factors l 'ar1 
rcdt1cn tt1c ~ dcn1ar1d for 111utor fuels. 1\ 40''o redt1ctic111 i11 111otor 
ft1cl clc111a11d J>Pr mile trn\'clled I>)' tt1t! ) 'Par 20<10 sHr\'es as a 
lc>\ver estimate, \vitl1 60% as a11 tipper esti111atc. Use 1t1e fc>rn111Ja 
iit 4 at>c>\'C to ~"llct1late cc111sel"\7ttion JJOLe11tial. 

1\') c·c>11se1"\·aticn1 J><>tentials arc ustin1atr.cl, rcC'ortl tl1um i11 tl1c 
N!S<>t1rcc it1\ c11lorv tal>le in Tool 8.5, ir1 lc:r111s c1f 111illio11 B11 l . 

• 

' lt1c 1Jer'Ce111ages us<?d in tl1c ft>rm11las in this secli<J11 arc• 
co11st!I'\'alh·e; tt1c~1 r.ar1 lJe e.\.ceedr.d if a slror1g 11oliC)' 
co111111it111t:11t i.s r11acir., and if risi11g cr1P'1{\' c·c>sts ir1c· 1~ast! 
i11vesln1e11ts in c·onsr.r\'atio11 n1cctst1rr.s fastr.r 1l1ru1 e .. \Jlr.ctccl. 'I'll~ 
!Jc~t ~ arc.lstil'k for co11~cnatio11 JJoter1tial is a fl11a1tl'ial c>11c: 110\\' 
l~ist tl1c! c·c>st of the 111casu re \\ilJ t1e rec'O\'t' retl in c!nr.rro• cost 
SC:t\ir1gs. So111u 111east1n>~-. sl10\.\' \Cl)' fast 1>a)rt>ark..,, IP.ss 1l1an a 
)'ettr in 111an)' c·ascs: tl1ese an! trst1all)' " l1ous1!kc>r.11i111'('' n1east1res 
likP- c·c>ntrt1lling tc111pcratures, rt.!Clt1C'ir1g ttse <>f ligl1ts a11d air 
l1a11dling S)'stc111s, caulkir1g a11d \\'Catl1crstrip1>i11g, ulc'. i\lc>r1e 
e Xf >t!rt si\ n m r.ast1 res like replacing '''i 11 clo\ \ s , acJd i ng i 11su la ti t>11. 
<Jr relitti11g heating and cooU11g S)'slums tcr1d le> 1>a)' l>ack n1c>re 
slcJ\\I\', i11 J VC'ars or 111orc. Eacl1 n1Pastrrc IIlltSt t11e lclokcd at • • 
ir1cli\icf11nll\•. 'J'l1e Tc>c>ls T~ibran• contai11s 1111 r11CJ'(>t1s cor1sef'\'ation 

• • 
lcclu1iques for \ ·ariol1s scctor:s elf tl1e ro111111t111it~·· 

\Vllc11 c.·011~en'<tlion potentials nrc rceorc.led ir1 tl1e rc~<>l1rt·e 
i11\·er1lc>I)' lal>lr., add thc1l1 llJ> tu 1>1·oci11c·e a total c11crK_v 
Cllll!otf?l''atic111 JlOtf!Jltia) for Lile ,VP.Hr 2lK)(). rf a " t>HS<?-L'C:t1-te " 
scctl<ll'io \\'as de\'elt1ped ir1 the 1>rolJlc111 ic.ler1tifiC'atio11 J>l'l)('ess 
p11!St!Illt!CJ irl C:haJ>tCr 3, Subtract till! t~stillliltCCf CCJllStlf'\ '<ttion 

1>otc:11tinJ f1·<,r11 tl1e "hase-r.41sc" 1>1ujcctio11, i11 tc:r111s of l>t>tl1 
i11cii,iclt1nl sectors te.g. residential gasolir1e, 111L1r1iC'iJ>al clectJ'ic-il)'l 
a11cl the c·o111111tt1lit~· tcJtal. ' f'his rPcltrccd JJrojuC'ticn1 thc11 
l>ec:'(>111cs a ·cor1scnatio11" scer1aric1, \\ llicl1 c·.a11 IH! t•s<:cl as l>asis 
fcu· e11erg,\' SlljJJJI~· planning ill\ c>I\ ir1g c·<>rl\ c11tio11al c>r altemati' c 
SOlll't'CS, or l1ull1. 

If "IJnsc-c"asc" 1>1ujcc lic>r1s '''~rt! not 111aclc, or it sigr1ifira11t 
grcl\.\'111 ir1 the c ·on1r11t111it~· is riot t!.\J>ectr>ci, aJlJ>l_v tt1c 
c·c111scl'\atior1 J><>lentials to the l1asc ) car t : 11t ~ '1{\' cl<tta ill tlie 
E11e1~v J)ala S11111111ar)' 1·at>le llescril>ed ir1 C' haJ>lcr· 3. 

IlENE WAIJl.1ES 
l'f:11c\v;tl>lc: r.11cl'l{\1 resources repJe11isl1 tllc111sul\ tis l\'itl1in a year 
or a fc\\' vears. 1\ll t'<>n1mt1nitics 11cctl 11ut c:valt1ato all rer1e'''a~Jlc-! • 

}JOtc11t ials, l>ccat1st: tl1e~1 cJi ffrr i 11 tl1ci r l'PSOll r( ·e l>asc ar1tl 11eeds, 
a11cl ~rll<lllcr co1n111unities n1ay lia,·c fc,vcr o~>J>c>rt1111itic.s to 
e'J>l<>it resot1rccs tlm11 lar~cr eitit•s. l~tl'f1 l'0111111L111it~· sl1ot1fcl ltsc 
ll1u self assc-:ssmr.nt n.1lcs in tf1e sccticHJ tl1al ff>llo\\'S tu tary.(Pt its 
rc11c:\' al> le• 1-csut1 rep, as..'tessmP.nt . Tool 8 .5 Sltf4.{t:sl s •• resource 
i11\ e11tur:v fc1r111at 1l1a1 ca11 l>c ll~ecl l<> ('<>mr>ilc a11cl s11111n1arizc 
assc!ssr11cr1t 1·csltll.s. 1''or eacl1 r<!.'>cn1rcc• i11\ estigalecl, e11ter tl10 
crier~· 1>ulu11tial i11 n1illion fl11J. in tl1c <lJ)f)l"OJ>rialP re>\\' (e.g. 
'' i11cl, l1,ydrc1, ett:.I and col1111111 (e.g. clis1>larir1g clecl1icil)', #{as 
etc. I. l se 'f'c>c>I 8_(.; to l1cl11 iclc11ti I~· \vl1ic: t1 c·on\ c11 lil>Jl<1l ertP'l{\' 
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st1urt·t:.-.; l"atl l,e re1>la<·ed hy a givr.r1 renP.\\atJlt: rcsot1r~ti. If tl1r. 
displ<t<•ed e11cf1....'V type C'<tnnot be spc...>cificd. cr1lcr tlu: rt•st1lt i11 
tl1c " total" colt1 r1111 <>11ly. C:a.Jculale tl1t~ perc·e11taE{l! of 
curl\ e11tio11aJ energ_\' ~c>t1rt·es rene,,·ahlr. reso11rcc car1 clisµlal'e, 
in t~r111s of citl1er tl1c "co11scnatio11 s('.c11ari<>" de,relc>JJP.d i11 tl1c 
1>re\iot1s scctio11, year 2000 projected den1a11d fro111 tl1c "l>ase 
c·ase" s<'cn<trio, or tl1c base vear data st1111111a1'\'. 'l l1c: vc ar 2000 

• • • 
a11d l>aSP. ~·r.ar clata arr: develo1>ed in the 1>roblc111 dcfi11itio11 
proc·css dcscril1cd in Cl1aptcr 3. 

District lt<'ati11g a11d coger1eratio11 are i11c.lt1cJecl in tl1is scctior1 
l>c·c·at1sc tl1uy rc1>rcscnt cncrgv strategics particularl~· attrotc·tivc 
i11 ~1innc.s<>ta. Tl1C\' n1av or nla\' not ttse rcne\\Ullle res<>t1rc·cs; 

• • • 

clistri<'t l1cat systcn1s it11d cogcncratio11 can l1e fuelflcl l>y <'<><tl, oil, 
\Vt>od, <>tl1<!r nir>n1ass, even solar cnc'h,'V. OistriC't ltf!ctlir1g ancl 
cogc1)cratior1 rn·e Ltr1ique approacl1ei; to local c11ergv SllJ>Jll)', <1r1cl 
so are trc•atrd ir1 n scparalc section. HO\\'C\Ur, lllC)' do ha\'(? 

im11liratio11s for otl1cr resource slratcgies; if a t:ity cle<·iclr~s to 
pt1rst1e district l1e ... 1ti11g se\'eraJ co11sideratic>11s arise, \'\'l1icll arc 
clisctasscll i 11 ti 10 <.listrict l1ealir1~ sectiu11. 

SOlAH 
1\cli\ e ar1cl fl<t.,si\·e solar thermal er1erK,_v, inc·lt1ding indt1strial 
llM!S, C<>trlcl meet llJ> to 10% of ll1e statu enef©' neecls, as sl10\\ll 
i11 l~ih'llf'C 7. J·'or JocaJ go,cn11ner1ts, tl1e l\V<> mclst pracric.al ttses 
arc active tl1cr111al ar1cl passive tl1errnal ur1its. AC'ti' c tl1cr111al 
uses ir1<·lt1ctc \'\'atcr l1eating, space l1eati11g, a11d sc>me indt1striaJ 
t1scs like grain dr:ving. Passi' c thern1al tases are l>asit·ally 
llta ildi11g si ti 11'"' a11d dcsi#(rt fca tt1 res, '>t1c:h as scltl tl1er11 \Vi r1dc>\\'S, 
thcr111<tl storage, etc., tllilt 1na."imiL.~ al>.so11>tic>n a11cl rctcr1li<>11 c>f 
solar radiatio11 \.\ilt1out Ll1e mec;har1ical tJSf~ of a l1cctt lttutsfer 
fiLlill. 

\'\
1i tl1 c 'ti rren t ly a\ ailahle terh nologiP.s, solar c11c1gy syslc~n1s I clr 

n1sidential t1scs can slapply c11crror i11 rot1gllly tl1e fc>llc>\ving 
,.c,Jt1 n1es ( c>n a11 an nt1al basis I: 

• 10 111illio11 B'l'lJ/ vr. fc1r ne\V and ret rc>fit dc>111cstic lt<>l '''ater 
• 

svstc11r 
• I 

• :io 111iJlior1 B'J'l J yr. fc>r ne\\' and retrofit ac·ti\'c spucc! l1Patin~; 

• :JO millic>n ll'11J/ yr. for nc\\' passi\ c space l1eati11g; 

• 6 n1illit>r1 li'r1J yr. lor retrofit !Jk1SSi\'c spare l1ttati11g. 

Jnclt1strial ar1cl con1r11erciaJ svstems are harder to esti111ate 
~ 

a\•erages for bccat1sc of t tic \Vidc \aricty of type and size. 'l'l1c 
most commc>n feasible uses are tor hot \\'atcr, IO\V·lt~111r>l~ratt1rc 
stea1n, ar1d drying of grain, coatings, etc. lnclividttal farilit)' 
managers st1ot1ld be co11tactcd lo l1elp esti111ate the t)1>cs a11cl 
an1ot1nts of cncrg_\' t1scs tl1at solar could re1>lac·e. Solar car1 be 
ttsed i11 some form in almost m·erv c·on1mt1nitv. 'l'o assess the 

~ . 
pc>tentictl amot1nt of energy that solar could cc111trit>t1tP, t1sc tl1e 
for111ula fc>u11cl in ro<>I 6.1. 

\VINfJ 

\.\
1ir1cl ra11 1Jc co11verted tc> elr.ctricitv ur ltt!at \\itl1 ct1rrc:11t 

• 
tt>cl1r1l>lc¥(\'. 'J'l1c E11er'I{\' Agenc:y r.stir11ates tl1ett \\incl c.otrl<I 
rc11lnce al>cJlJI 3% <>f tt1c state's CL1rrent c·o11\(!11tio11.;1J c!ncrl{\· 
lJse lJ~' the year 2000. ·1 t1ere arc several tccl1r1c>h>gies fcu· \\'il1d 
<!11r.rl{\' <·c111' ersion. c:t1rrently. larger \Vinci S\'>tc111s I -i<J 
kilo\Valts c·aJJacity or lc.trger! are n1ost rost-competiti\'f! \\.illl 
cc111\c!r1tic>naJ sources l>ut sn1all~r ''irlll svstems 12-10 

• 

kilcJ\\·a tts l ''ill l>ccome <'tlmpcti ti\ c £as co11\ c~ntic>11<tl ur1erro-· 
• • pnc·cs rise. 
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\\'ill(I system 1>lttre111cnt is li111itr.d ll~' SC\'Cral fa(•tors: 

, \\1t: Ht\GE \\'INIJ SPEEIJ 
;\ltast lJc lli~l1 flfl(>t1gt1 to jt1slil~· the rost c1f tl1e n1a(·}1inc. 
1)'picall)' U\'P.ragf' '" i11d S)Jccds c1f t I 1111>!1 or mc1re a1'C reqltir(•ct 
for ccor1urnic: or>cratio11 of \\'il1d n1ac-l1i11cs. \\·ind si>ccds vary• 
grcatl)' \\ith altitt1cic, topof{raJ>h)'• ancl \egetati(>n; 

SJ>1\C:I~(; 

\\'i11cl r11achint>_., sl1ot1ld lJc sited tc> a\oicl \\i11d ir1tcrfcrcncr. fr(>nl 
\1cgctatior1, l>uilcJi11gs. ancl otllt!I' \\ir1d r11acl'1i11es. 

NOISJ<~ 
So111c S)'slenas r11akc st1fficic111 r1c1isc to be objertic>nal>lc l<1 
nearby residcr1ts; 

• 

IN'I'l~HF ~~HENCE 
So111<~ svstems n1av cat1se ratli(> and l'\1 i11terferencc; 

• • 

AES 1·1-1E·ncs 
Lar~r.r s~ <>tnn1s ar'l~ <1t1ite \isiblr. and 111a~· IJe obj<>t'tic1nal1le tc> 
lot.'.al residents; 

ZONING 
Hcigl1t rcstric..:ti<n1 .. , sate~·. a11d 11uiS0111<'e rcgulatic>11s r11ay 
r-est ric·t \vincl svster11s in sonic 111orr. <lt~rtsl~l\1 scttll'd area~. 

• • 

Sites r11t1st be idc11tif1ed l1asccl 011 C<tl'h cc>111111t1r1i1,•'s 
• 

lc>1><>grapl1~·· la11d Ltse r1attt!rn~. regt1latic1r1s, \'\ri11cl co11clitions, etc. 
'l\v<> .. ~·stem sizes are used i11 the cstir11ati11g n1ctlt(lci in Tool 
6.2; a 4-kilo\vatt S)'"tr.111 for sir1gle h(1t1sul1old use! and a 10-
kilo,\att svstt:111 fc1r \\•idcr trsc ! tl1err11al svstc111s an! r1ot - . 
Ct1r1sidered 1. Tl1csc are reascu1able CLtrre11t terh11ologiHs in 
cnw11eerir1g and cost tcr111s. 

Tc> c>htain '' i11d clata. tirst rt>11tact 11c.1rl>~· airports l1r1cl \VCatl1cr 
statio11s. ' l'l1e ft iclt:ral gcn·cn1111c11t abu n1ainta111s \\eathcr d.1ta 
in its Cli111atc>lc>gic·al Oata Service ir1 1\sl1m1illc, Nortl1 ( 'aroli11u. 
Ho\\'e\'er, the n1c1st ac·ctarate •t11ci t1scfi1l data i1'> obtained b)' lc>11g· 
tr.n11 t11onitorir1g (i.e. a ) 'ear or 111ore at potential ~ilP.s), 11sit1g a11 
inst1i.1n1cnt callPcl a rccordi11g a11emc1t11ctcr. It shcl11ld also l>t! 
ncitt>ci that at atJ0111 150 feet atJove tl1e grc>11nd. ''i11cl speeds rll<l)' 

avcra~o 15 111pl1 or mc1rc, so tall to\lvers <:<111 J1eltl in1r>rO\'C 
systt•111 pcrfor111ar1re. And 1'"1rgcr rttct('l1i11cs ca11 c>flt>n fi1nctior1 
on le>\\ er a\ e1<1~e \\ir1d spct>ds. sc> lc>\'\'Cr recorded ,,;nd data 
nc<'d 11ot lJe (lis<'cn1raging. 1\ lmsic rnetl1c>d for estimati~ \\'i11cJ 
potential is f ot111cl in ·roe> I (l.2. 

II\'DRO 
\\'atcr 110\\.er \\'as thr. P.arli('Sl ir1dustrial ct1crl{y sc>11rcc i11 tJtls 
cot111try, a11d sirtl'e 1~)0() l1as JJl'O\ided electric }JO\\r.r as \'\'ell. 
~fa11v l1vdrc>electri<: sites l1av<! l1een alJa11do11ed sin<·c \Vurld \\tar • • 

11 because c>f ('l1cap f OS!;il ft1el sot1rccs l(>r elec tricity. rter.cnt 
price ir1c1i:~ase1'> l1a\ P. t\1rnccl 1>t~o1>le bar.k to ll) cJrc> ~ites as c·c1st
effC'c:ti\ c po\\le1· sc1urre'i 'J'l1c LJ.S. Arnl)' C'orps c>f 1-:ngh1eers h<Js 
i<lc~ 11tili«>d sig11ificcu1t pc>te11tial for l1)1<fr'(> at existi111'{ clan1s; i11 
~ti1111esc>ta tt1c csti111att>d lc>tal JJOtc11tial lc>r h~1dro at existi11~ 
da111s is 6.7 trillic>n 1101:!1 B'l'l 1>cr ) 'C<lr, \\ l1ich is <>.89:1 c>f 1980 
total c11etl{\' dt!111and a11d G.O']i, uf clP<'tticity den1a11d. llt!rtc-e, tl1c 
c>\'erall rcsourcu pc>tential is s11tall. 

Ho\\'l!\'cr, a con1111t11lity \\rith an cxistit11< cli:tn1rT1c<I stream 111ay 
l>l: al>le to profit from h~·dm )JO\\er. If an r.xisti11g <la111 is \\rltlti11 
co111111tJrlit~· hc>rdc~ or acct•ssihle on a l'(:giunal basis, a 
resot1rcc assc!ss111r.r1t st1cl1 as tl1at fc>t111cl ir1 ·roul fi.:l st1ot1ld l>t! 
1>crfclrmed. Tf 110 cxisli11g cla111 is \vitl1i11 reach, tl1u rcsoun:c 
potential for ltyciro shc>uld l)C left <ll zertl. 

48 



BIOl\11\SS 

liic>n1ass c n c 'h,'V is tl1c cncrro' trapped lJ)' pl1otc>s~rnthcsis i11 tl1e 
J'>)arlt CCf>S)'StOlll; it also i11cludes anin1al and lltllllilll \\USles. ft 
c:o111cs i11 Se\ c ral forn1s, i11clucling: 

• crops: co1·11, ollter grains, pc1tatoos. etc:. 
• <'ro1> rt!..-.idt1cs 
• a11i111al 'vasl(!S 
• \\'OOd 

• special cncrro-· croi>s and 1>eat 
• trrtlan solid \Vastc 
• se\vage 

'l'l1c State r~11crE(\' 1~c11C)' i11 its 198lJ Bit:nnial lle.1>ort 1Jrojccts 
1t1al t l1t1sc? IJic1n1ass sot1rccs cottld S\lJJply as r11ucl1 as 28'f0 of tl1c 
state's e11crt-0' 11~eds i11 tl1e year 2lJOO. 

As the ,q\1hstitt1tior1 talJlc i11 ' l'ool 8.6 .stlO\\'S , ma11v hio111ass 
• 

S<)ttrces can lie <'•>nvr.Med to ga.s (thmt1gl1 gasificatior'l l, c>r lic111id 
I tl1rt1t1gl1 liqt1efac:tion I. Hc11r:c. bion1ass sottrces <trr. genor,11ly 
tlexil>lc i11 tc1·111s of tl1e co11\e11tio11a.l e11erro· sc>t1rccs lllcy car1 
l'OJ>la('e. 

' l'l1c S\Jbs<•rtions tl1at follo\.v preser1t basic: n1les for asscssi11g 
\Vlletl1er l>i<>mass sc1t1r<'es shotild be in\c.stjgalc<l. lrl de\·elopi11g 
its l"f:Sc>urcH strategies, the < ·c>mn1t1ni~· st1ot1ld t1y le> de tern1inc 
\Vl1at to do \\ilt1 t1ic1mass pc>tentials: \Vhat con\crsio11 
tcc l111ol0#{\' to t1se, tl1e role of Lhe lol'aJ g<1\ l!Ml mc11t, pri\'ale 
indt1stf) <1r1d c11lreprcncurs, and 110\\ tl1e e11ergy 1>r<>dt1ct \viii 
l1e 11."it~d . ' l'hesc isst1cs arc discussed fu1·U1er u11der eac·h 
l>ic>r11ass ~t1 l>~ec· 1 ic1r1. 

Sc\cral general iSSltes raised in pt1rst1inµ l1ic1mass c11crl{v 
stratPgics sl1ot1lcl IJc 11otcd: 

Lt\J\11) l JSE 
'l'l1crc r11ay lJe t.;011tlic.:ti11g demand-; fc>r strategics tl1<1t invc1lve 
lc1rgc l•tr1cl areas. like \\IOOd a11cl crop re~idues; l1io11lass 111ay be 
n1oro l1igl1l)1 vaJt1ccJ as food or ra\\' material tl1an for c11url{V 
llSCS. 

EN\'11\C>N~tl~NT 
lr1tP.r1si\·e 11sE: cif bio111ass in a gi,'en area can alter r1t1t1·icnt 
t>a1anrcs, deplete soil quality, or c reate other P.l'c>lo~ical 
in1J>a<'ts. 

CON\'El\'TIONAL CROPS 
Agric•t1ltt1ral <'J"(>ps gro\\TI for hu111an and arli111aJ fl>ud rontain a 
great deal of c11crgy. llo\·ve\cr, it is questionahlf• '' t1ctl1cr 
stil>stantia.l c·rop \'Olt1 me~ \\ill he available for c11c'l{v t1.,crs, 
bet;ause cif inrreasing con1petition fm111 food iutd anin1al fr.eel 
lJSCS. 

l •'or l '()[}\"f!flliortal c:rops to he r.onsiderr.d realistic r>oler1tial 
cr1crE{.\' SOLi recs, t Ile follo\.·virl#( isst1es sl1c>t1 ld he i O\ cstiga l<:<.l: 

• tltl! r>rt!St~r1<.·r. c1f <"roplaod \·\'ithin rcar: t1 of tile cor11n1t111ity, so 
tl1at tra11s1>c1rtatic1n C'c>st:-. an~ nc1t exc·essi\'c; 

• interest fr<11n lar1dc>\\'lle1-s ir1 in\'estigating cnclf{\' L1ses fc>r 
cr<>ps; 

• thcr(! sl'lottld also be so111e co11sideratic1r1 <Jf c'<>O\'Crsior1 
tel'l111c>lc>gic!s, Cl\\·r1crsl1ip, and ttse of tl1e fuel produced. 

If fa\ oral>le c:cJnditic>ns cannot he forc.ctccn, crops st1c1uld not l>c 
J>t1rst1ccl ft1rtl1er as ar1 e r1ergy str-dteg}'. 
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The si:\ J>rin<-·ipal crops a\'ailablc, \vith their tt\'t! ld!{t! t!rlef1t\' 
co11tc11t tat 1.3'.JO 111oistt1re lr.\r.lsl, are: 

• <·om (#2 1 - 371,000 BTIJ llust1r.l 
• sc>vhea1is - 398,000 RTIJ H11sl1r.J 

• 
• o.rtls - 212,000 BTIJ/Rl1sl1cl 
• \vl1cat 398,000 B 'rU Bl1sl1eJ 
• harle\.' - 318,000 HTIJ l\t1shr.l 

• 

• llll\.' - 14 111illion li'J l J 'l'c>n -
1\ l>asic for111llla for estin1atj11g c•c>rl\e11tio11<tl c1«>1> c11c11{\' 
potentials is fc>t1nd in 'l 'ool 6.4. 

CROP l\t-~Sl 1 )(TES 
Stalks, colJs, \\•heat stra\.\', etc. cotald 11c1tr.ntiall,y st1r>1>ly t•J> to 8'~ 
c>f the state's c11crgy needs in 2000, acco1•tti11g to tl1c Slate 
1•:11H1l{V i\gcnc.~1's Biennial li<!purt. HO\\'C\'er, in 11arts c>f th<? state 
\\itl1 orgar1ie ca1i>on clcfirienc·ir.s i11 lite soil, clivcrsio11 of cro11 
rcsicl\1cs a\vay from the soil and i11to n11t!rt{v 1>roclt1ctio11 r11ay IJe 
t111ac)\ isal>le. 

Ilic ·a111P c·c1nditior1s as tl1osc statr~cl al><J\t: lc>r rur1\er1tiur1al 
Cl'<>J>S sl1ot1ld c.xist fc>r residues to l>c fc>asil>lr.. 'fl1r.ru shc>t11cl l>u 
fannla11d \\itl1i11 a rcasonal1lr. dista11cc, it11cl Ja11do\\ 11c rs '' illing 
to IJarti<·ipatc irl a residue }1af'\'C$ting r>rc>gr-dm .. .\lsc>, tllllllgl1t 
sl1c>t1lcl l>e gi\e11 to con\·crsion tf'c ·h11c>lc1giu .. c;, c1\v11ersl1i1), a11cl \tsc 
of t hr. f lJel 1>roduccd. 

1\ lJasir n1P.thod fc>r a~cssi11t{ cro1> t't•siciu1: 1><>l1H1tial is f uu11d ir1 
Tool 6.~. 

1\Nll\li\L \\'ASTES 
~lar1ure ar1d l1cdcUng from farn1 <t11ir11<1ls c at1 l>c cligcstcd to gas, 
t1s.,ble 111<>sll)1 ur1-farr11 . ~fi1111csota Enerro• Agenl')' calt'l1lalior1s 
indicatr. tliat 0111.v large cattle fr.ccllc1l a11d cor1fi11ed 1>oullJ)' 
011crations produce e11ot1gl1 111nnt1re l<> ) 'iulcl c•c·c>11ur11ic<.LIJy 
t'Ccovcr;tl1lt~ s11rplus gas. HO\VC\'Cr, this gas is t1nlikel,y tu 
1>rc>dl1t.~c sig11i fie ant distrib Ltt<d)lc Cf ll a11 ti I ics C\C'CJ>t i11 rare c~ses; 
it 111a~· he usable for 011-far111 JJurµc>ses. ~Jorcu\'cl', Lile 111a11l1rc 

s<>ll r'C·e r11t1st lJc c·Jose le> c:ou1111u11itv t1scrs, a11cl <>\\·11cr:s n1t1st l>e 
• 

\Villi11g to i11\·cstigate tl1e stratel{\'. If gas is f(>trncl to IJc •1vailal>le, 
s1>eC'ilic· users For it sh<>t1ld l>e ic.Je11titicd; it is of little ttsc to 
t>lan for a resotarc·c '' he11 co11su111en; arc 1101 cqt1ipJJCd to t1sc 
it. 

1\ fc>rn1ula for calct1lating ar1in1al '""isle rt!SOt1rce JlOtcr1tial is 
fottnd i11 'f<><>I 6.6. 

\\fQ()f) 

l\ toru tl1ar1 25% of ~rinncsota 's lar1cl is Jl<lte11tialJ~· 1>rocluc ti\ c 
forest la11d, ar1<.I l\li1111esotar1s 11s~ aln1ost a millicln cc>rds of 
lir '\\OOd a yP.ar for hon1e l1cati11g. 1\ <'<>rd is a \'Oll1111c r11casure, 
4 ' '4' ·' 1r, or 79 r.t1hir feet of ,,tJ0<.l \olt1111c on a\Cl'i'l-(C (alJo\\111g 
fc>r nir SJlaC'f!SI, CUiltaining fro111 12 IC) 2R n1illi<Hl B' f lJ f)(~ J' l'Ol'd 
at 2<~. 111oistt1rc content. 

' l't1n u11 crgv )ricld frc>m vvooc.Jla11d dc1JencJs cn1 fac-tor:s st1c·t1 as: 

• forest 111anngement - c:ru1 i111pro' e ~'iclds 111orc tl1on dc>t1l1le; 

• \Vl>(>cl t.vpe - l1ard,vc>c>d a11cl s<>fl\\'Oocls l1a,·u cliffcrc11t t1sc 
fl<Jte11Liectls; 

• t!11cl ttsc - \\'hcthr.r tl1e \.\'OocJ ib tt~Pcl in l10111c sto\es, c·entral 
f11r11arr.s, large boilers. or c·o11\ er1•!cJ le> gaseous 
c>r li<tl•id fttt!ls. 
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·rt1c State 1-:11ergy 1\gcnc:y, \.\'l1ilc agreeic1g Llmt \VOod energ_v 
potf'nliaJ is la~n. poic1t~ ot1t tllat f LllL1rc tisr. of \.\'C>t>d for c11crgy 
n1a~· he se\ erely lin1ited 01· C\ en redtu·ctl b~· strong <'<lmr>elitior1 
for \\IOOd as <1 ra\v niatprial, \.\ l1ich c·c1t1ld tiri\.e J>rir.cs higl1er 
1t1an alternali\OS and lin1lt volt1111cs a\'ailal>le. 

1·t1e conditions fur e>.plori11g \voocl potential ir1clt1dc: 

• substantial a c reage <>f 111att1re fc>rl'Sl \ViLl1i11 rcasonahle 
transp(>r1 ra11gc (50 miles or lcss l; 

• lando\vners \.viUing tc> J)l!l'tttlt harvesti111'(; 

• a 11earb}' loAAing or 111illir1g co111pan~1 that is \\ii ling to 
iO\ esti~atc! \.\'Ood encrro• strategics \\it 11 tJ1e ('OllllTillnity. 

If tl1c5c kinds c>f co11clitions t-'~\.ist , lJse 1l1e sin11>lc fo1·1nt1ln i11 
'foc>I 6.5 to ustir11ate \.Vt.>Od energy polc11tial. 

SPECl1\I ~ ENERc;v c:HCJPS ANO PEAT 
~1i11r1t> .. 'i<>ta l1as signifie<lnt bic>mass Jl<)ler1tial i11 \\ll1at are c:allud 
special erlt!l){V crops. 1'11c!Jc crops inclt1cle alder, cattails, 
\\rill<>\VS, ar1d t:erlai11 grasses and reeds. Special uncrgy crops arc 
a \'alt1able energy resuttrc·c bet•at1sc tl1cy ha\·e little food or ra\\.' 
111atcrinl \ 'alt1u arid they are b'rO\\'n i11 areas tt1at are ger1erall}' 
11ot st1ital>le for other agrirt1ltt1ral or fore st tJst~s. 1\l>out 20 o of 
~li11nnsota 's lnnd area fc1Jls ir1 tllis c•tlegc1ry. Si\ty percent c>f tile 
Jarid i11 this rategory is J>Patland \\1t1it'l1 car1 be ttscd fc>r SJ>P.eial 
energy crop prodt1c:tir>Il . £11crgy Cl'OJl dat<.t is still \'er~· li111itC'd; 
availallle rcscar<:h i11dic&1tcs 1>otential yields of 15 ell}' tons J>t:r 
acre per ~·car. At 8000 IJ'l'l J per dn 1><>t111d, t J1a1 }'ield \\ uuld 
c ontain 240 111illion B'n J 1>cr acre pel' )'Car. 

J>cat is dead, Jlartiall)' deca}'Cd pla11t 111atcrial. l Jr1like ~pecial 
energy c·1t1ps a11cl otl1cr l>ic>111ass rcsot1n.·es peat rcne\vs itself ;;1t 
st1ch a slO\\'' r-Jte tltat ii is c•o11sidercd a nonrerlC\.\al>le rc~cltJrce. 
HO\\!C\'P.r, the sc·ale of 11eitt 1>roductiur1 a11d tl1c e<'onornic atl(i 
la11tl l1se isst1es concernirlK its de\·eh>1>111e11L arc sin1ilar to 
SJJC< 'ial encrro• c·rc>ps. 

l ~e\\.' co111111u11itics t1a\C J>t'atland c1r s1>ecial e11crg:\' crrlJ> la11tls 
.staitalJlc tor i11clusion i11 loec1.l cncrg~· Jllanni11g cff'<>rts. 'I'll.is 
section is ir1cludcd bc<'<ttrso of tl1e rel<ati\'C in11>c>rta11ce of tl1csc 
c rops to the s tate, and for those i11di,idl1al c·c>r11111u1lities tl1at 
lm\'c the fJUle11tiaJ and i11tcrcst t<> e\1>lorc tl1cst: n~s<>urces. 

Special cne1·g:v crops ancl r>(•at, likt: rt1at1y bio111ass rt~sc>urc(!s, 
rcc1t1 i rt~ large sc<tlr. r~cO\'CI")' to l>e cco11omic;al, \.'Vl1ic l1 n1a}' Ii niit 
tl1cir a\•ailalJilit~· for dC\'f!lc>p111cnt IJ)' lt>cal con1111t1nities. 
11<>\\t!\Cr, tl1c resource assc~ssmcnt is \alu<ililc ar1d ran 1>ro\t! 
usc:flli if s111all-sc·<1le tecl111olo~ies pro\c: et·onur11ical or if a 
c<lmml11lity cntc:rs ir1to c!r1nr,zy proclt1ctio11 as a11 ccor10111ir 
dc\clo1>me11t J)roject, eitl1cr by itsell~ \\'ill1 adjacer1t 
co111111l1nities. or as pri\·alt! cle\·clopme11l \ Cntt1rcs. 

No spc<·itic~ rnSOltrcc asse~sr11cnt 111etl1od is prcs<!t1ted for 
spcci&tl r.r<>JlS a11d peat. See ·root 6.7 for refcrcnrcs. 

SOI.11) \V1\STl·: 
\Vhilt• .,<>lid "'astc can l>e ttscd as a11 altcmathe sc>t1rc·e <>f 
cnr.rg,v. it 111t1st he mat1agcd in tt1t? 111ost cne'l(.\' a11d cost 
eOP.cti\e 111ar111er. Often n1<>re energy <'ar1 l1e co11.sc"·cd I>)' 
operating \Va.Ste reclt1c·tic>11 .111cl t11ateri<tl rcC)'Cli11g Jlrograr11s 
tl1a11 IJ.\' cne'l{\1 n•co\ cry frc>m solicl \.\"aste (see ' l'ool.c; 3.-l a11cl 3.51. 
1\ftPr C'arefL1l co11sidr.ratio11 of \\'aslc rccll1c tior1, sc>ttrce 
seJ>aration, ancl cun1pos1ir1g µrogra111s, ii ma)' still IJcnr.tit the 
<'<lmmt11tity tel t-r.rover c11c1'1{v fron1 solicl \\aste. Sl10L1ld Ll1is l>c 
till! case, oppu1·tt1r1itics fc>r cr1crgy rP.<'<>Veiy sllot1lcl hr. f'.,\Lln1i11ed. 
Solid \.\astr. c·c>11Lai11s apprc>\.imatcl)' 4(1{)(J B 11Js JJcr flOt1ncl. 
\\

0 t1ic l1 can be rr.co\ erect <•itl1er b)' i11<·i11<?r-dliu11 or IJ}' digestion <>I 
solid \Vaste a11tl SC\\·age sludge \\itt1 111t?tl1anc rcco\·er:' (.see 'l'ool 
3.6 f(>r fl1rtl1Pr ir1fur111ation <>rt e11c1l{V rccc1ver)' frc>n1 solicl 
\'\1a~te J. 
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Sl':\\1AGl~ SLllUC.E 
SP.\\'agc sludge ra11 also be a source of enc'l{\'· ln n1ost tirba.11 

areas of ~tinnesota. almost all SC\\11ge is r<>llected for 
\vastc!\\.alcr JJroccssi11g. 1\n cstin1atcd 3 r11illio11 peOJ>lc are 
s1!1'\ eel t1y 111t1nicipal \Vastc treatn1cnt plar1ts . I\aSt:d on this 
estimate the Sc\vage slt1d~e JJroducccJ in tl1e~c 1>lants col1ld 
prt1\idt~ .78 trillio11 BTlJs for c1r1e ) 'Car, or ahc>tJI 260,00<) B' l'Us per 
1>crscu1 per yt:ar. ·rhis ~icld of cr1urg_\' can l>e aceon11>lisl1cd b.'· 
cligcsti<111 of thr. sludge \\ith metl1ane reco,rcry. lligcstic>rl \\itl1 
111ct lm11c rccc>\ HI)' c~n take Jllacc in cor1jt111c:ticu1 \\'itt1 a sltrdgc 
lancl !-tJJrcadir1g prc1gra111 or co111pr>slin~ 1>rt>gra111 ir1 ar1 effort to 
botl1 t't?CO\'P.r tlirC'c:t ene11(.'' a11d f'rlnsl?l'\'C er1erg_\1 thrc>ltl-(11 
fertilizer disi1lace111er1l lsee Tools 3.5 a11d :J.fi for t\1rtl1ur 
i11 f(>r111ati nc1 011 e11ergy elli cicnt n1a11age r11er1t of :-te\vttgc sl' 1dge 
rt•SOlJrces l. 

DTSTl"lrC:T Hl4'ATING Ai~D c:clGENERA'l~ION 
~linncsc>ta, \'\it 11 its 'Cl)' l1i~l1 l1eati11g dr.n1a11ci. l1as signifi<·a11t 
J><>t<!tltial for t1sing distrirt l1cat and cogc~r1eratio11 systu111s, 
\vl1ic·l1 ciistributc thern1al e11el'g\' tl1rot1gl1 1>i11cs to rt1stc>n1crs ir1 
tl1c nf•arb)• area. Coger1eratic>r1 is tl1r. jc>i11t r>rociuf'tion of l1eat 
a11ci f'lt:ctric · it~·; 111any boiJcrs 110\\' J>rc1clt1r.ing fi r.at las stea111 or 
l1ot ''~tcrl, arid pc>\,·er JJlants prr1dt1ci11g eleclricit~·. C'a11 l>o 
rctrclfit to cc>-gl!ncrate both l1eat a11cl PlCC'tri<'il). 

1•ut111cc•11 districl l1~1t sy.stc111s arc ct1rre11ll~1 n1>er'Jli11~ in tl1e 
st.1tt!, altl1ot1gh t\vcl,·e ha\e IJP.t:ll alJar1dor1cct si11cc? 1U65. 1'l1c hc!st 
potur1ti<.tls are i11 areas \\ith JlU\\Cr J>la11ts, l>t!rausc ol>t<1i11ing tl1e 
\Vastc l1cal costs less tl1a11 IJt1iJding a l1t•nt-or1l~· l>c>iler. Hc>,,·pver, 
J1cat-c111l)1 syste111s c·ru1 be use(I to de\ c l <>tJ distric t l1cat " isla11ds" 
\.~l1if'h Clltl l>1 ~ con\•crtetl to co~c11cralio11 S)-'Stc~n1s ns 
dcvclc>1>111c11t JJ1ugrc~~ses. 111 this sc11sr. die;lriC't l1t!al c:a11 11e <.111 
1?ro1101nir clcvclopn1cnl tool, \.vhict1 lJtJilds 11c\V dc\elopr11cnt 
arc>t1r1cl a11 l~ftic.· i c11t, reliable e11crgy systc111. 

'I lie 111i11in1aJ co11ditio11s for tlc\'clc>pi11g a J>raetiral clislrit.:l 
l1cati11g S)'Stc111 i11cl11de u11c or 111orc c1f tile fc>ll<l\Vi11g: 

• a11 t:\i!'tti11g J><J\'\ er J>lant \\itl1ir1 n cl11e-111ile raclit1s; 
• an 1-!.\isting large inc·inerotc>r '"itl1ir1 1

2 111ilc; 
• a [>la11nc>d l1eat SCJUl'CC ~llCll as tile allO\P; 
• a 1>la1111r.d, c.lcnsel~·-scttletl area <>I' ir1cit1strial park \vitl1 l1igt1 
he<ll dCtllatld. 

llistrict l1Pali11g s~·ste111s t~· pi<A"lll~, rPqttirP st1l>sta11tial t'apital 
i1t\l:st111e11l i11 the l1catin~ plant, distrihutic1n 1>iJ>ii1g, arid 
<'<>11\ er ior1 of i>t1ilcli11~ S)'Ster11s to tase tl1c! l1ol ,,·atf'r c>r stca111 
sot1t"CP.. ' l'l1csc t'osts are lO\\P.r \Vtlc11 tl1e follr>\\i11g factors arc 

1•1-escn t: 

• a11 c.xisti11~ l1cat sottrc·e \vitl1 excess c·af>acil)'. '' l1ic l1 rc(lt1ces 
t>la11t ('()SIS; 

• till! l1•!atinf.{ plant ' 'a11 tisc l<J\\ cr-<'<>st l't1nls I c·oal or t1io111ass1 
\\lhic·l1 l'C(i\IC'eS ft1el ('OSts; 

• ct1stc>r11urs arP. located nc<1r tl1c ph111t i11 a cJe11se pallt:1·11 , 

\vl1icl1 r<>clt1cc!s <'<>1l\'crsi1>n costs; 

• rt1sto111c~rs <trc la.q:(e rhuildings c>\ er 5000 squ«tr'l: fer.t i, \\'hic l1 
rec lt1<'C."i < ~011\'l! rsi 011 t'Clsts; 

• so1ne c11st1>111crs ha\ c heat rcqt1irc:111cnts l>t!)'011d l1eati11g 
~Paso11 I i11dt1st rial process leads I, \\'l1 icl1 i n11 >r<>' es O\rcr..ill 
cconon1ic rett1rr1 on in,est111ent. 
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l)istrirl llt!itli11g rcqt1ircs a \'ery delclilcd J>rC>CCSS of fcasil>ilit)' 
c\alt1atio11, J>lannin~ and design. 'fllis process is fairly ad\ <.t11ced 
ir1 s<>me <'ilics, st1r.l1 as the 1\\irl Cities. ;\1oorl1cnd, ar1cl Red 
\Vi11g. lleyc1r1d tl1c tcctulical and eronc1mi<: a11~11.vsis, .S<l\ cral 
isst1cs sttl'll as CJ\\ r1erst1ip. fi11ancing. legal and regul<ttOI)' 
c·t111sicJur<ttio11s 111t1st he \\·orked ot1l. 

' l'l1c: ~li1111csc>ta E11erl(\-' 1\gt:r1<~~· is dc\'elopi11~ a state distric·t 
l1cati11~ Jllan '' hicl1 \\'ill be open 10 all inlerestccJ c•u111111t111itics. 
A'> r11c11tiu11ed <tlJO\'C, clistrirt heating is a 111ajor c11crgy optio11 
f<>r n1art\' :\ti1u1csotil communities. Con1bincd \Vitl1 cco11on1ic 

• 
cJevulop111c11t a11cl lar1d tise planni11g, it can be a tc>c>I fc>r t1rbar1 
revitaJuatio11 · st1rl1 as the St. l'aul E11crgy Park I and 11c'\'' 
cle\Hlop111ent that c·an sa\u e11crgy \Vhilc cn('Ol1ragir1g \Vell
plan11cd grc1\vt h. 'J 110 ~li11ncsota Encrgv ~erl('_\I is alst> 
d(•velc>1>i11g <t district l1cating manual \\1l1ict1 \-\ill l>u nvailal>lc in 
tl1c fall of J 98 t. l·'or otllor clistrict heatir1g a11d C<¥(c11cralior1 
1"t:!f cr'\:r1c·cs, see 1'0<11 6.8. 

PLAl~NJJ\lG 1\PPLICATIONS 
1\.s tt1c l>asil' l'CSOttrcc assessment process is co11dut·teci, a11 
cncrg\' rcsc1t1rt·e in\entc>I)' such as t11e tal>lc i11 'l'oc>l R . ."i sl1t1ulcl 
be tilled ot1t; Tc>c>l 8.5 in<'ludes a sample \ Prsior1 of a l ' t>r111>leted 
tal>le. 'l'ltis ,,·ill J>rO\ idc an Cl\ enie\\' of tl1e gross e11t!rl{v 
pot<!r1tials frc>n1 vari<>tJS altemati\'e sources, a11d i11 sur11e cases 
ar1 i11ciirati<>ll Clf t)1e GUll\e11tionaJ enClft\' SOlll'CCS tl1at COlUcJ be 
replaced. 

'l'l1c rt!Sot1r-cc asscss111c11t process as desc·ribr.d in this rl1a1>tcr 
car1 l><! st1n1c11arizcd a!; f ollO\\'S: 

1. £~sti111a1e t·u11~ct'\'allo11 1>otc11tials. l'~ tl1cse potc11tials to create 
a "rc>nsel'\·atic1n st:enariu" to co111pare \Vitt1 tile ''l)ase-l:.ttse" 
sccr1ario dcvclopcci \\ilh tl1c mcthod"i in (;halller :l. 

2. Hcvic\v rc11C\\'i1blc! reS<>u rt'P. potentials for t l1r.ir feasit>i Ii ty, 
[J<>tential t>r1e'l(v l'c>nte11t, a11d ability to replace cttrrcnt sourcus. 

3. Rc.'\iC\V 1>otcr1tial l'<1r district l1eati11g coge11eratio11 as a strate~1 
fc>r integrating enerl(.v sl1pply a11d dc111and pla1111i11~. 

The rc.o.;<>t1rt·e ir1\enl<>I)' ca11 be used as a gt1idc to ju~c tl1e 
relative ir11po11ru1ce of different sottrces in tcm1s of tl1cir 
potcr1tiaJ c11crX\-' c·ontribution and replac·emer1L <>f <'riti<·al <!Of!ll{\' 
sot1rc·ns. Jtcl\\'e\er, <Jnc.:e tl1e e11ergy potentials arc k110\\ 11, otl1er 
fact<>rs go\:e111 tl1e 111ctl1od and speed \\ith \Vhic·h the.}' can be 
dm•nlopcd. 'l'hr, dominant factor is ecor1omic~; e11e1l{V J)Otential.s 
are \alt1al>le <>rt)\' i11sofar as thev can be used at rt•asc111al1le cost, • • 
c>r at a l'ost equal to or belo\V con,•cntio11a1 r.r1r.'l{\' costs. ·1 J1c 
diffiC't1lty is tl1ut ma11y aJtcr11ati\cs arc not OO\\' co1111>ctitivc '"itl1 
co11\•cntional sotlrt!CS, bt1t '"ill be in a fe\\' vear; as c·c>n\'flntional 

• 
pril'<'t.t risu. Fc>r this rr,aso11, cost.s \Vere left Oltt of tl1e irutiat 
resuL1 n.·e assessrne11 l. 

I or eact1 alte111ative e11crgv sow-cc tl1at a1>pears to l1ave 
significa11t e11ergy potential, tl1c l'ommtJni~1 .shc1t1ld investigate 
c·c>st a11d 11:Jatc:d issues. This implies looking c-loscr at particular 
cor1\ crsio11 teclu1ologics. r\ good st1mn1ary and rcfcrc11c·c sot11'Cc 
for mc>rc inf<>rmali<ln al>out tecJ111ologies a11d costs is 1l1e 
~finncsota Energy Agenc•y's 1980 Biennial 11epart. c:c>st iSS\IP.S are 
disct1ssccl ft1rtl1cr in Chapter 5. 
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1\I1c>tl1er cc>nsideration beyor1d tl1c! l.'ClSl isstJf! is clc\elOJJi11g ar1 
a<'lif>r1 plan for P.ac·h strate~·. \\'l1ic·l1 in,·ol,·cs ir1stitt1Lio1\aJ 
arrangements, 0\\11crship. financing, n1arkcts for e1'lt!l'g)' 
JJrc>Cll1cpcf. etc. 1-~or car.11 attracti\u rcs<>lrrce JJOler1ti<1l. ll)' as 
111 uc ·11 a-; J><>ssil>le lo defu1e ho\\' it l'<>u Id I><~ dc•\•nlc>JJCd. 

Otl1cr isst1cs l>evo11cJ cost i11clttcln tr•tcl<'c>ffs l>cl\vccn \'ariotts 
• 

r't•sc>u re ·e slra tegies, re la lic111shi 1>s l>l!I '' 1!t:r1 n r1c:rE{\' JJlan11i11~ 
stralt!l-(it!S a11d <Jtl1er con1mt111it)' 1>la1111i11g g1>1tls, <tr1cl tl1e 
a1lJ>t•opriate role of lo<A'll go\ c111111c11t i11 rcS<Jlll't'I! clP\'f!l<111ment. 
Tl1osc isst1cs arc different i11 cacl1 co111111t111itv; 1l1t!ir 

• 
consideration is part of the goal-setting proc-c~ss Ul1tli11PcJ i11 
c:haJJter 5. 

EXAI\·IPLE 
(;on1munity X'ft ener~1 con1n1ission hat; tl resource 
asse!lsmcnt ta8k force an1ong its c•t11er ta!'tk forccp;. 'l'he 
rcet<>un·e a..,8e1:tsment task t'c>ree hegir1s a co111prehell8i\·e 
effort, \vifh one person assigi1cd ro cat~h rcsc>urce area. 
'l'he bat.it: ~tepb the~· fc1llc>\~' are: 

I. 111 tl1eil' self-asses..~r11e11t, tl11! task f<>r't·e duc·iclc:s tl1al a~ a 
s111all cit\' it1 a 1uraJ co1111uu1titv, tl1ev \viii lclc1k at cor1se1,atic>r1, - . ~ 

sc>lar, \\ind, hydro, and biomass. 011e pt!I"S<>11 is assigned to cacl1 
l'\~S<>ll l'l' f !. 

Z. 1'11c c·onscn·atio11 potential is calctllatccl as fc>llo\\ s: 

flESIDEN'J'IAL 
1\ 25'f,, J>CI' J1ot1scl1olcl 1'Cdl1Ctio11 is µrujeC'lt!d l1asnd 011 lo''' 
gro\vtl1 1>rojcctior1; 

:'\JllNICIPAL 
1\ 6911

: 1 rPduclion target is estal1Ji~l1cci llasecl on u JJrojectic1n of 
h11ilclh1~ a 11c'v city ad111i11istratic>11 bl1ildi11g c111 tl1f: 111ost c11e1~· 
effit'ie111 1>rinci1>les; arid 

'J' lv\NSPCJH1'1\'I 'IO"i\' 
1\ 40',!t, J>r.r \Chic·lc 111ilc rcclt1ctio11 is a11tici1><1tect t rc1n1 111ilcagc 
in11>rO\ C!lllClllS. 

1\ " c·o11se1'\c.1tio11 sce11ario" for tl1e )'Par 2t)(KJ is clc\cloJ>ed \\l1icl1 
sl1c>\VS a JlC>tPntial sa,ings of 321,it, c·o1111:><arctl Lu tllll "base c·asc" 
year 2000 scc11ario fro111 c:t1111>t er Ill . 

3. 'ft11? r1!1l£?\\'af1lr. potential is c~sti111atc?cl as lollc>,,s: 

SC>l..1\H 
csti1t1alcc.I at !Jl.000 millior1 a·n 1 
\\1ND 
csti1t1atud <tl 1,200 111i1Jic>n u ·1·11 

I lYJ\DO 
Ille l!~j5ti11g d<IJll COlJJcJ be refitlecJ tlJ r>r<>d\IC'Cd -l,~00 rttillic>tl 
l\1'll/yenr; a11d 

• 

IJI C)~J1\SS 

1\S ll SCl\ltll\\'CSfCrn i\linnCSClta C'it\', (.Cllllllllltlitv X icJc11tifit!S 
• • 

C'rc>r> rcsidt1r.s as the JJrir1t'iJkil bic>n1ass J">f>lc11tial. 
AJ>JJr'O\i111alPly 50.000 l>llSIH!IS uf rt•sicltlt!S at 400,()()() 
ll'l'l l>usl1c>l cart l>e reco\ ert•cl c•ac·l1 \ 't•ar fc>r a tc>tal c1f '.!O 

• 
l>illic>n l\'J l J. 

"1. 'l l1e l1>tals fro111 ro11scrvaticl11 <lllll rc1l<:\\ al1lti 1>ote11lials 
a1·c p11tc1 cd ir1 tl1e rcst>lrrcc i1l\'t!lllo1°\ tal>le. l"<>r Pac·l1 

• 
J><Jtl'lllial, tl1e la~k forcu ider1lilies le11lali\e r111i<111s c>f 
ac:l1ic,i111Z tl1r. goal, and rc>t1Al1 cost nsti111ates. ' I l1c c.·0111ph!lecl 
tal>le sl1c''''s 1l1at ltJ> le> 00·1

;. <>t' tl1P. t•t>r11r1111r1it~··s t•nerro• ncccls 
f ·c>tr lcl l>P. r11el I> co11~e1'\ atiu11 a11d r·p111~\\ al>le r<•sc>t1 rc·c 

• 
strategics. 
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li1\SE YFAR 
ENERGY DATA 

f'HOJECTED 
ENER(;y DATA 

PROBLEl\11 
DEFTNTTION 

RESOURCE 
1\SSESS~tENT 

RESOURCE/ 
PROBLEivf 
~1J\TCHING 

COST 
SCREENING 

( :OMMUNITY 
GOAL SCREENING 

DECISION 
PROCESS 

C~OMl\iJUNJTV 

ENERGY PCJLIC:Y 
AND G01\LS 

STATEl\IENT 



SE'lvl'ING ENERGY 
GOALS 

RESOURCE/ PROBLEI\il l\IATCHING 
identif)ring \vhicl1 resource potentials can 
address specific problems; 

COST SCREENING 
estimating which energy strategy is most 
cost-ef·t·ective for a given problem area; 

C01\IMU1\TITY GOALS 
re\ric\iving energy strategies against other 
commt1nity goals; 

DECISION PROCESS 
a way to reach a consensus on energy 
goals and strategies; and 

POLICY STATEMENT 
a sun1mary of goals and strategies for 
ttse as an e11ergy planning guide. 

Al 1l1is stagt~ ill tJ1c 1>la11ning process, tt1e co111n1t1r1ity sl1ol1ld 
l1avt~ a \\ orki11g e11c~· planning organizatio11, sonic l1ase )'Cllr 
c11e1lt'' llSt! a11d cclsl da~'l , some proje<:tions of f\1tt1re ttsc and 
l'osts, a11 Ol&tline of ct1C'l(\' problen1s, a11d son1e esti111ates of 
cnerl{\' potH11tials from altcmati\e sot1rres st1cl1 as c<>rl~ervation, 
solar, \virl<l, h)·dro. l>ion1ass, and dist1i c t heati11g. 'l l1is cl1aptcr 
dt~als \\ ith tl1e J>ro<'ess of goal setting c>r cr'Cctting i>olicy 
diret·tio11s fro111 tl1c dal<l collected. ,\.., the .stcp.s in t t-iis cl1a1>t er 
are closcl)' relatccl to the plan de\ elo11mP11t ar1cl implementation 
process <1l1tli11cd in tl1c nP~'\1 t\vO cl1aptcrs. c:hapters 5, 6, and 7 
~h<>tilcl l>c rracl l>efore l>eginning tl1c tasks i11 tl1i~ rt1aptcr. 'l'hc 
ct1art at left ot1tline~ tl1c gc>al isctting process. 

6 

7 
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RESOURl~E/PROBI~El\!l l\1A1'CHING 
1\ ciir~rl <lJ>1Jrc1at·h tu tlC\ P.lr>1>i11~ t:lll'l'g\' goals t.111<1 !'it1·•1ll't-{iPs 
j:-, tel lllatc:J1 C.:l l Cr~· reSUlll'C(' r>c>tPfllials clirc •c • tJ~•. \1!-tiltg data 
frt>lll tllC! ~flCl'g_\' prc>lJICfJl clt·fi11iticn1 talJll: ('I C><ll 8.4 1 illlCI ll1t: 
P11 e1 ·~· rr,sotll'l' c' itl\'P.tll<>I":'' ' ( c)c>l 8 .. 11. l·' r<>111 tl11:sc• clata a 
st1111111a1:· of 11n>l>lc111s a11d 11c>lt•11tial solt1tir>11s <'<111 l>t' c r cat('cf 
i11 tl1f' lc1rr11 of a goat a11cl ~tratl'ro' stalP1111i11t. S11c·l1 a 
st;tlC!tll(~lll CO\Jlct l1t: dC\ clc>pcd ill a fO l'Jll<lt S\IC ' ll as &J1c: 
fcJUU\\ i11g: 

l'HOBLE~l: 
I figl1 cost t>f energy sot11'Cc X: 

GOAL: 
Kcclt1cc t1s~c of X and create less costly altcn1ativcs; 

S'I'I~TEGY 11 1: 
1':11rc>urage consenatior1 of X in hc>1t1c s anrl c·o111111c1'Cial 
bt1ildir1gs to achieve a 25% e11crg_\1 t1se l'Cllt1ctic>r1 t1~· year \ '; 

S TRt\ TEG Y 112: 
Uc\ c lop bior11ass resottl'CCS to substill1tc,<; for\' J>erccrlt of X hy 
\'car Z . 
• 

T<>c>I R.i pre ·cnts a S<'lrn1>h~ f<>rrtk"lt for a st rail'#{\' statcn1e11t. 

r\ single ~11 cct c1r set of sheets cot1ld be dn\·elc>pe(f for Pach 
t>r<>l1ler11 , so that eacl1 problP.n1 is clcarl~1 ider1ti11cct \\ith a s e t of 
J>Ote11tial st>lutions. F...a<·h stratcg_\' shclt1lcl l1e s11cC'itir, \\i tl1 
qt1a11titiable rest1lts ar1d target date!'» statcci as c·learl)' as possil>le. 

Energy Strategy Statement 

(,(),\J .: T O_RETROF1r_ 5 0 °/o Or Ttte' 115T:D t+OUSltJ4 -sroc«:. 
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COST SCREENING 
111 order to qt1antif)· slFdtegics on tl1c f:nr.rft\' StrateK\' Statcn1c11t 
forrn, it is i1111Jortant to conduct a cost-sc rec11ing procr.ss. 1\ 
1najc>r fac tor i11 selecting a resc>L1rce strateg\' to sol\ e a Ki' r.n 
r>rc>l>lent is C'O~t-r.ffec:ti\ r.nr.ss: that is, c·ost per UIUl uf reSOlll'CC 
11roclt1ced. ~f ost problems \\i ll t1a,·c a sr.t of 1>c>tPr1tial scllutio11s; 
a1>J>l)ri11g a cost-effccti\rene~' mt'ast1re ca11 l1el1J c rccn and rank 
tl1e su·ategics. 

Orie <>r n1c>re of the follo\\·ing a11alyses sl1ot1lcl l1cl1> to qt1antit)1 

c·c>st c ·c>11sidcration~: 

(~OST PER IVIILLION BTUs 
1:i#{l1rc 9 rclntai11s some rot1gt1 cost·J>er-millic>n-H'l'lJ estjn1atcs 
lc>r aJter11atjvu rcsot1rcP.s1 ext'ept for co11scrvatiort. Tl1c cost-
c ff ccti\:cnr.ss of co1lscrvatio11 \'aries \\ith the n1east1re en1ploycd. 
111 tl1is sense there is a1111osl al\\'avs sc>111e IP.\el c>f investmelll 

• 
thot i~ cost·ellecti,·r.. hr. it rcplaci11g ligl1t bttlbs or rcr>la<·ing 
llc>il<~n; . 'l'u csti1r1e:1tc cost-eft·rrti\'eness for co11sc r'\alior1 
111cns11r(!S, l!sli111atc potential 11111 sa\inl-(s and dollar costs, a11d 
c·alc t1latc dollars per millior1 B'J'U. £.'1<'11 c·asc sho11 lc1 l1e l<><>ked al 
sc1>a1«tcl)1

: eac:h c:o1111nt1ni~··s ciJ'('t1111starlres \Viii alter cost 
consicir.ratic1ns for specific reso\1rc·e strategies. l·igur1: 9 is 
inc.ant primaril)' as a guidcliT1c in thl: al1st:11ce c>f l>etter data 
f'c'r t!'4tn11>le, if Co111mt1nitics X a11u \ ' \\'a11t to 1110L111t f101nc 
cor1ser\'ation prc>gFJms, a11d X ca11 get n1aterial clc1natir1r1s, sc>n1e 
lal>c>r a11d lcJ\\ -cost financ ing, its " resc>t1rce cc1st " \\'ill l>u less 
tl1ar1 for Y, \Vhiel1 t1as to alJsorll all c·osts dirPrtl\.'. <>r if X lias a 

• 
nearl>y grai11 O}Jcration that ear1 f.Jl"O\ide c ro1> residt1cs at IO\\' 
cost, its c·c>st \\ill be less tl1an V's, '''hicl1 rnLtst rel)• 011 Ju11ger 
tra11s1>ortat io11. 

' l'l1t! stt~J>S to folio\\ in 1t1e <'C>sl-sl'rt•c11ir1g .'tlagc arn: 

1. C'•1ll'tilatc <·nst·11er-millic>11-B'l'lJ lih'llrt ~s fen· <litc·l1 J>f'<>t><>sPd 
<t It Cl'll<I t i\'e. 

2. ( 'cl11111are co~l-JJcr-111illic>r1-lrr·1 1 lit-{t1rc!s \\itl1 ct1r1'f~11t 
t'IH!I'#{\' 1>1·i1·1!s, co11\ t: rl r.cl l<> ch11la1·s-1Jc•r-111illio11-lrrt1 figt1res. 

3. If alll?rr1;1ti\P. l'<'SOltrt•c.o.; rc>sl Jpss tl1a11 till~ l'llOl'f.t'' t~1Jcs 
tt1<:)' \\CJ11lcl rt•1>laeu, at c:itl1e r c·t1rre11t c>r 1>rc>jr ctecl 1>ricPs, 
tl11 :v i ll '( ! <'<Jst-cll'ccti\·c . 

• 

4. h11·lt1{lt! l'O'>t-effpcti\ P.lll!SS fil'{Ul'C'i Oil sl rat<·~· sllC'l'IS 
cit:\ 1?lOJlt'Cl i11 Sec·1ic>11 A, <.t11cl 1·a11k st rate~il's l>~' 
t 'CJSl-<•f lt•t:ti\ Cll l!SS. 

P1\YBACK 
( 'all't1lati11g p<.1~·l1ac·k ran Ile a c·c>n11Jlic·a11 •cl r>1 'c><'Pcl11r<', 
r< !C(uiri11~ nc·rot111li11g for tl1c n1t11rc: c·c>st <>f ftu:I a11cl <lel>t 
St:l'\'l ('P, <'<>St . 

J\ i-;illlJ>IHI' lllP.Lll•Jd is to: • 

• cinlc r111ir1c tl1e firs t ~1car cnc:rgy ~1vi11gs l i11 clc1llars l 
• <le tcr111ir1c t 111! i r11~>le111c11tatirln r<>sl 
• i1111Jlc111 c 11lali<Hl c·os t di\iclcd I)~' firsl )'<'ar l'llt: r#{\ <'<l,<,l 

' l 'l1e si1111>lc 111ctl1od has limitaliu11~ ancl st1ot1lcl 011ly lJc lJsed as 
an initial sc;recr1 ar1cl for si111ilar i11\·est111e11ls. 
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A kev iSSlJe l1erc is tl1at altemati\·e resuun.:es 111av JltJt l>e L'<Jst· 
• • 

cffecti~·e at C'l1rrer1t c11ergv Jlric·e~-.. hlJl '"ill l>e c·c>st-eflt><:ti\ e i11 
ftJt\Jrc) !'ar.s as l!flt!If(.V prices increase n1ore raf>idl)' tl1ar1 
altcmati\ <!S. C>11<: '''a)' tu allu\\' for tl1is is to t1se cnprg_v price 
projections frorn the State 1: r1ergv 1'1(er1C)' for 198:>, 1990. tu· 
a not her ft1t u1·e vear. ' ll1cn the c·ost-etferti\ e11<~ss 111easu rt: c·c1t1 lei 

• 
l>e statecl i11 a ti111r. frc1111e, e.g. measure Xis r1ot cost-cffec.:ti\c u1 
t 98 l, bllt '~ill l1c i11 1985. 

CAPIT1\IJ 1\i'\1D I<'Ut\TDING REQlJlRE~1EN'l'S 
' I 11£! decision t<> inv~st i11 ar1 cncll{\' projc<'t, d<~Sf>ilt~ its cJtl1t!r 
potc11tial arlvar1tages, 111ay con1c dc>'' 'll tc> tl1e t'o111r11u11il)'

1

s 
ability tCJ r>a.V f«JJ' it. 1 ')1iS step cJetermines }10\.V lllllC)l lllC project 
costs a11cl 110'" it <'<>t1ld be fur1ded. 

Cor1sidcra lior1 st1<>t1ltl llu gi,·c11 to tl1c f<lll<J\'\ing: 

• l<>taJ 1>rojt~ct <'ost 
• potentinl li11u11c:u n1ccl1anisms 

• 
<>1>eral1r1~ J'C\c11t1cs 
bonds 
IO.'l11S 

gr-.trllS 

l1\dditio11al details on finar1cir1g cru1 he four1d in c:llaJ>ler 7, J>agc 93. 
a11d in Part 7 of the Energy f>lanning ·rc1c1ls l.il>rary. 

COMMUNITY-SCALE ALTERiV1\TIVE 
ENERGY ECONOMICS 
( 1981 $ / MMBtu) 

' I R:\i"\SPC)l~-
THERl\.L\l, 'Ii\ J'IO!\' 1:1 EC:1'HIC : 

Solar. ,\c·ti\l! ltesidcntial S2-l.OO 

Solar, 1>assi\c Rcsidr.ntiaJ 3.00 

\Vir1cf 14.00 s 14.()() 

Hv<lrcl 
• 

.t.00 

liiOJllilbS 

l :c>11vu11tio11al crt>ps 33.00 s 8.00 

Cro1> n!siduus 3.00 13.()() 

Ar1in1al \'\·a~tcs 7.()() 8.00 

\Vc>oci ar1cl \\'ood 

\,\food ar1d \V<Jud rcsidt1e 13.00 7 .()() 

SJ>Pcial crops r>eal 3.00 13 ()() 

LlrbaI1 \va~tc 1.00 R.00 

I•'IGlJliE 9 
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GOAL SCREENING 
Er1c 1'h.tv pw1111ing and resource strategics rnt1st l)C f'C\iC\\ ed in 
li~l1t <>f other, pcrt1aJJS n1ore \ital corl1r11t111it~· g oals. ( ;ities \\itl1 
c o111prehe nsi\c pla11:; 11orn1all~ · l1a\c a 11t1111l)cr elf <h.J\ el<>J>n1cnt 
goal.s as ll1c IJasis fo1· the 1>lan. 1'11csc ma)' incll1clu st1rl1 gfl<1Js as: 

• a de.sired gro,,tl1 rate; 
• 111air1taining a positi\ c rc.sidl~ntial c11\ i ro11111ent ; 

• • • • n1n111ta11u11g <>pen spac-c; 
• cncot1ragil1g <'ontrollcd ecc>11r1111ic· d c\clopr111!nt; a11d 
• n1C1i11l<tirli11g <:Ur arid \\'atcr qt1ality. 

1 ')1C COlllflllJnit)• profile de\ el<>flCd in C:J1aJ>lt! r 3 .o;J1uuld )Je llSCd 
t1crc lo t1nlJJ delir1e the c:or11n1t111ity's c:l1<1raclP1istics. 

'l't1e (JOte11tial cr1ct'l()' strategics cle\'clup1!tl scl far .slt<>lJld ec1cl1 be 
n :\tJC\vccl ftJr tl1eir impacts \vitl1 ref{<trcl to tl1csl~ gencr<1l 
c·on1111u1tity devcJop1nc11t goals. Energy strat1?1-,tic:s 1t1at l'C>r10i<·t 
tc>o slro11gly 111a.v l>e r"l.tled out; ot l11~ rs rt 1a~· hclJ) ft1 r·t f1er 
c·o111111tr 11i l)' #(ools. Sc> m e strategies 111a)' l1a\'e to 1>1! •tltcrcd to 
red\1cc cor1tlit:ts \\ith otl1cr goal~. 1·or ,~, .. rttJJle, a stratero.· tcJ 
dcvclc>i> \\oetlancls for e11e11{\' c:rnps 11ta)' l1a\ c to be redur ccl iii 
acrPa~c to preset' e c1pen SJJacc a11cl r.11\iro11111t~ 11 tal goals. C )11 
tl1c t>tl1er l1and, a strategy l<> 11sc S<>lar r.11erro· for :-.1>a1·c J1cati11g 
ca11 J'CUuc-e J)Oll11tio11, tl1us cr1~atir1g a J>ositi\C i111pact. 

So111e e11el'l{\' strategies \'\C>rk better tog1~tl1er tl1n11 <>thers. \\1i11d 
svstc111s n1a\' no1 be feasible ir1 dcnscl\• suttlt!d areas; f1enre a 

• • • 

stratC#{\' to t1se ''ind cncl'l{\' 111ea11s lin1iti11g fut11rc dc11sity, or 
n~l.}'1ng 011 lar~er, more r c111otc \Vir1cl ·"')'Stc111s. IJi1-1t ric·t t1eating 
cru1 t1el1> fJro111ote other densit)•-relatr.ct stratef{ies i11 Janel llSe 

ar1cl t1'fUlSJ>C>r1ation, tl1ot1gf1 it nia)' li111i1 :-,ul<.ti• ar<' l !SS ir1 sonic 
cases. c:c>nscr\'a1io11 pro#{rams gcr1craU.v clo not cor11lir t \Vitl1 
c>tf1er strategics . \\'t1ere conflic-ts arc i11di<'atccf. <111 etl'c>rt car1 l>e 
111acJc! to 111odify lt1e strategy to rucluc·e t l1c c-011Jlic t. 

Ste1>s to folio\.\' i11 the gcJals scrce11i11g t>r<><' tl1'>s art~: 

1. 1\.ssc111blc strategy s}1eets a11d e."istin~ doc t1111u11ts rc>ntaining 
g'IKt)S state111ents, :,ucf1 US COlllfll·et1e11si\'f! [>larl tl'\1S, f?IC. 

2. Rc\iC\\' eacl1 strateg)• fc>r t'c>ntliC' t \\'itl1 c:.\.isting goaJs; if a 
corl1lict is found, <'<lnsider c~ t1an!-{c:s i11 c~x.islir1g c-on11111111il)' goals, 
or alter or reject strate~· to c·o11for111 \\:itl1 t!.xistir1g goals. 

3. llmie\'\' eac l1 stratcro• for co11flic·t \\·ith <>tl1c r strategie:-,; if 
rrlnllic·ts nJJpcar, alter one <>r n1ore stratcgi1•s to ruclt1rc 1l1c 
corulicl 

"· lde11tify ca:,es in \\'hic·h cnr.rg)' strategics c:nl1a11c·r. or fl1rtl1er 
c.\.isli11~ gc>als, ancl highlight tt1c c JJ11siti\ e effects on the str·atel{\' 
sheet1-1. 

---- - ----------------- - - ----- - -- -· -~ 
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DECISION PROCESS 
Tl1e 1>ruccss of dc!\elopi1l1( cnP.rgv goals anti stratC'f,tlP.S i~ ini tially 
a tc<·l111i~-.1J process of colleclirlg and anal~rzing data, blat 
C\ c11tl1all)' t>c~'0111es a politit'al process in\ <Jl\ing the 
co111111t1nity's valt1es ar1d tl1c particular i11Lcrcsts of diff~rent 
grc>lJfls. \\11e11 tl1r. r.nerg_\' planning tean1, \vl1etl1cr it i11\ o},·cs 
professic>r1aJ staff or \Olt1ntr>er.-.. produces its IJasic· cbtt<t c>n 
CTlCrl{\' lJ~u. forecasts. cr1c~rro1 1>roblcn1s and res<>ltree 1>ule11li<tls, 
n fllll>lic· 1>rocedt1rc is r1eP.ded to n1ake del'isic>11s al>c>ttt ll1e 
gi.1icli r1g u11cll{\' goals ar1cl strategic~ fc>r t t1e cur11111t111it~·. 1\." 
dcsc·ril>•!<I i11 C l1i1ptcr 2, 1>ulJlic particir>ati<>rl is a11 <!sser1tial 
e len1e11t i11 C\'CI)' 11l1ase c>f tl1c planning process. 'I'llis stage of 
tl1u l'rlt!Il(\' plit11ning J>n>cess is critic·al. a11tl 11eeds lo l>c cto11c ir1 
a 11la1111c~r ll1ul #o(ivcs tl1r. results lu~iti111acy, and makes tl1e111 a6 
s1>c~cific anrl reasor1ablc as possil>le. 

1\ si 1111>lt! c lecision JJrc>cess cot1 Id 011era tc as fol lcl\.Vs: 

1. 1'11l: 1>lan11ing tcan1 assen1blcs th<! rest1lts of tl1u process to 
date, i11cll1ding: 

• l>asr. vear cl11ta; 
• 

• fc>rec·ast data; 
• 1>r<>l>le111s ider1Lifiecl; 
• rt!S<>t1rcc J><>lt!rttials; and 
• a list of prc11><>se<l ~oals arid strategies fc>r eact1 problen1. 

2. ,\ publil' t<>r'l1r11 is annc>u11ced, \Vitl1 a n1aili11g i11c·l\1din~ a 
st1111mar~· c>f re tilts c>f tl1e planning process to date. 'J'llt! 
mecti11#( is also advertised by ne\VSJ>aper and otl1er 111cdia. 

3. 1\l till! n1eeli1ig, a l1rief presentation sun11n.'lrizcs the rc~sulls 
c,f tl1c 1>roccss l<> c1.1tc. Tl1r.n eacl1 prohlen1 is pre6c11tcd \\ ith a 
list of 1>c>tc11tial goals ar1cl strategies. A \'Oice vc>t(! l>y co111111ittcc 
111c111lJer~ is ltt!lct 011 the adoption c>f eacl1 stratr.g.v after hearir1g 
c·c>mmc:11ts frc>n1 attu11dccs. Strategics that arot1su t1nrcsolvPd 
clelJat<' art! talJlccl for ruvic\v and modification. 

i.J. After tl1c 111eeting, a list of approved gc:ials a11cl strategies is 
tlr<1ftccl, rn\ie\vec.J l>y thr. energy ach~s<>f)' lJod~·, and st1hmitlt>d to 
tl1e cl1icf C.\ert1ti\f! otficial at1d governing bod)' of the c·ity for 
tl1eir re\iU\V, <~11dorsemt~11t, and signature. 
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ENERGY POLICY STATEMENT 
·rttl! rusults of tl1e IJI'Occss de">crihcd aho\C hcco111c tl1c cl~··s 
offic·iaJ enr.r#{\' polic~· and JJla1111ir1g gttide. 1'11is cloct1rr1e11t is 
usecJ t<> dt~\·elup specific clc111c11ts i11 cxisti11g pla11s its \\ell as 
nC\\' 1>rc>gra111s c>r regulatio11s dc1i\ cd fror11 tl1e gc>:t.ls a11d 
strate,.;cs described in the statcn1ent. 

EXA~1PLE 
c:ommuni~· .X ha,; con1pleted its data collection, pn>hlem 
detlnidon and re&ource assessn1cnt ta!tks. It u11dertake& the 
1'0al setting process through the follolling steps: 

1. ' I'll<' results of t11e pre,tiot1s efforts arc assc111IJlccl at a ft1ll 
111ei>ti11g of tl1e energy comn1ission. ,.\ serif~S of large sheets is 
po~ted, one f<lr each problern ide11tified i11 lilt> 1>rul1lem 
clcfi11ition Jll1asc. 

2. 1\ ge11t?ral goal is established for tl1c solt1tion of cacl1 
pmlllcm, based or1 ~rot1p l'o11se11st1s. 

3. l 'sing tl1c energy rcsolJN'l! in\1Pllt<>l)', ar1cl rofprrir1g tel the 
JJl<111ni11g tools libra~·· the grottp idcntitiPs strategics direr.te e) at 
~t>l\i11g t".ac·h proble111. A list of stralchtics is clc\ clo1>ecl 011 cc:1t:t1 
prof}lc111 sl1cct. 

~. 'I'hc rcsot1rcc asscssn1ent task fc>n·e slrJ>J>li<:s rc>l1gl1 c·c>st· J>er-
111illior1·BTU estimates for tl1e difft•n•nt rr.scnan·u str<1tcgics; this 
cc>tald l>c done in preparaticu1 f<>r tt1e flJll <'<>r11n1issic>11 mPcting 
or later, in ordr.r for thr. l'omn1issicu1 l<> adclrv.ss s11e<'i fie · 
ad di ti 011al i11 fc1rn1a t i<>tl reqt1t>sts. 

5. Rcft!rring 1<> the de\·el<>JJn1er11 guc.1ls ~tate111e111 ir1 1t1e 
c~on11>rel1e11sivc JJla11, tl1c c·o1nn1ission r-r.\il:\\S carl1 rcsotrr<·c 
strategy tor co11sistcncy '''itl1 dcvcln1>111e11t gonls. 'l\vo ~tratcgics 
are f<>t1ncJ tc> co11tlict a11d arc rc1110\ cd f1'0111 tl1e li~t.s for ft1rtl1cr 
st11d)'· Tl1e task f<>rce al~o ider1tilie~ r11t1lu<1l stre11gtl1s a11d 
co110icts hc>t\'\>'C'rn strategies. Threc! stratc•gies an? n1odifir.d to 
rc•dtt<·e J><lte11Llal co111licts. 

6. A J>ttl>lil' f<>l'lJ n1 is aru1our1ced, by a 111aili11g \\ tlic l1 i11clt1des 
typed <"<>t>it:s t>f tl1c problc111 goal strategics sl1ccts, a11d a 
st1n1ma1:v <>f l1ackgrot111d etlClft\' t1sc and rcsot1t'CC asscss111e11t 
data. ~P.\\SJ>aper ads a11d radio spots c11cot1rage <1ltc11da11cc at 
tile tllP.Cti11g. 

7. 1\t the n1r.f!ting, the prublen1 goal strategies st1eets are 
prcsc11tcd, \\itl1 a brief diS<·11ssio11 c>f 1rach•<1lls, ' 'c>sts. and related 
issuPs. 1:or eacJ1 proble111 sl1cct, voic·c \ 'Otes arc taken to appro\ c 
caC'l1 ~tratet{\'. F<>ltr strategics atuust! sufl1l'ie11t clel>ale that tl1ey 
are talJlcct for further stud\' . 

• 

8 . ·111e aJJpro,·cd goaJs arc draftrd and sent to tl1<' 111a~·or a11d 
t0\\'11 <'ol1nril for re\ie\v ar1d si~r1att1re. ·r11e <'<>lJnril remo\·es 
nvo additic>n<LI strategies buc•tt1sc of tl1c <>lJjcctio11s <>f l\vo 
neighh<1rl1cJ<>cJ groups. 'I 'he re111•u11i11g str<1tcgics are aJJJJJ'O\ eel. 
a11d the firtal doC't1111cnt bec'<>111cs tt1n ( ~n111111t111ity ,\' f~r1e,.sv 

PcJlicy and Plar1ning Guide {sec excer1>t <ltl J>ages .58 and 59). 
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POLICY 
S'fA'l'El\lENT 

RESOURCE 
ASSESSl\itENT 

PROBLEM 
OEFl~flTION 

u\J~D USE PLA.t'\f 

'fr~1 11sµurtation 

Utilities 
Parks 

Facilities 
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DEVELOPING 'l1l IE 
ENERGYP 
~1aki11~ enCJ'lt\' I'CSOttrce strategic!-. \\Ork is J>erhaJ>S tl1c 111ost 
con1plcx P'•rt of the plar11lirlg Jlrocess. ·rt1is ct1aptnr clt>al~ \Vith 
111ctl1<.>cis f<>r ir1tef.(rati11g energv polic~· goals and rcsot1rcc 
strategius i11to C..\.istit1g plans. progran1s, and rcgl1lations. 
pla1111ing for spccitic energy resoun·e J>rojec:ts. ar1d <>ther 
acti,itics needed to i111plement energ_v 1><>lic·ies as cievelo1Jcd in 
tl1c goal-8ctting proces~. 

' J'l1c C'hart at left c>t1tlincs thr. l>asic process for i11le#-(rali11g 
e11erK't policies a11d strategics into the existing fra n1c\vork of tile 
con11llltnil)•'.'> 1>la11rai11g. 1-e~ulatory ru1cl ad111i11istrati\e 11cti,1itje~. 
111 tl1is co11tc:o.:t c11crgv planninl( becc>mes 1>art <>f <'c>mprel1cnsi\'C 
plannin~; energy b(!l'<>ml?s a separc1.Lc eler11c11L uf Lite lat1d use 
pla11, lite i>ublic facilities plan. ancl the implcr11entatio11 
program. 'fhc> "energ_v eleme11t" of eacl1 pla11 sl1ot1ld C<>11tait1: 

• a polic~ stateme11t, deri\ed from the policius ((C\'eloJ>Hcl i11 tl1e 
goal-~etting phase, hut rnade n1orc specific i11 tcr111s of tile 
e~isting plan; 

• progra111s arid rcw.1 JatOI)' mecl1ar1is111s 11et!clt:d l<> art1ie\ u tl1c 
poli<:~· ir1tcnt; and 

• a n1can.s for n1011itorir1g ai1d e\'aluatio11. 
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THE LAND USE PIAiV 
La11cl lJse plans w,uall}' inclttde maps a11d a tr.\1; tl1e maps 
ide11tify ct1r1-e11t uses, zo1li11g, and pla1111ed usr.s for spr.cilic 
areas, ar1d tJ1e tC'.\t defir1es the \'ariot1s land t1scs ancl ~tales 
\ariot1s P'>lir.ics regarding la11cl Lise ~c>als a11d n :g\.1Jatior1s. 
1:nergy co11siderations ca11 l1e ht1ilt irll(> the pla11 f!ithcr b)-' 
c l1ar1f(ing the ft1Lure land tase ma1>s to relle<'t goal~ fc>r greater 
dc11sity, l>etter transportation efficie11':-"'• etc., c>r l>y clllir\E(ing the 
tux1 to reflect changes ir1 the dcfir1ilic>n of JJl:r'TllissilJle l1ses, or 
gc~ncraJ fJulicies «<>nccrnir1g ciensit)•, solar CJ( 'C'ess, etr. It is 
usuall~, easier le> <'hange tl1e , .. vc1rdiT1g tl1a11 tc> c·l1a11ge the 111a1Js; 
i11sp11ir1~ c11c1xv pc>licy clc111e11ts , .,.,, c n.!atl! the fra111e\\·ork i11 
\.Vl1ir l1 le> 111akc specific tnap c l1ar1gps as tinit! goes c>rl. 
1\111c11di11g thf> ro111prehen.si\'C JJla11 111a~1 rrqtrire le~al 
Jlroccc<lit1~s and t"lcari11~s l>y the 11Ia1111i1tf( ('(llll111issic>n. Cl1a111'{es 
i11 tl1e c ·c>1111lrf~l1e11si\e plan sl1ot1ltl also Ile reflc!rtr.cl I>~ changes 
ir1 1oniJ1g orcU11a11c·rs, subili\ision re~l\.1latic>nt->, a1111Bx"atior1 Jllans 
a11d <>ll1er appro1Jriale planning a11tl la11cl ltsc Ct>r1trol 
tlc><'lJ n1 r.r1 ts. 

Son1c c1I the~ t1asic la11d use strategies l>eing }Jt11-sl1Pd l>.v local 
g•>\'P.rn n1c11ts i11clL1de: 

INCRfJ\SING DENSJ'f'\' 
Jiatl1c:r tt1a11 allo\'\ing nc\\' de\elopn1c11t lt> l>e loeatecl ranclo111ly, 
sc>r111! t·c1111111t111ities are e11cot1rill{ing tl1c "i11fill" c>f llxisting 
du\ t:l<>J>Pcl areas, usin~ st1cl1 r11ecl1a11is111s as: 

• a111f!r1di11g zo1li11g ordinanc·e reqt1irr.n1c11ts I<> 11cr111it sn1allcr 
and odd-st1ar>r.d Jots; 

• #(ra11tir1g increased dP.nsit).1 aUo\.va11res a11tl redt1ccd parking 
rcqL1iren1ents to l>t1ilders \\1)10 local<~ ir1 dcsirecl areas 
!St!e Tool 1. 1 for n1orc dr.tailis.l 

i\1IXJNC; IAND USES 
Allo\vi11g n1t1lti-fa111ily t1uusing ir1 JJl'l!\ic>t1sly si11~IC'-fart1ily areas, 
lig~1t co111mc-?rcial ar1d i11dl1!-ttrial facilitie~ i11 rcside11tial areas, 
a11cl otl1cr a1>f)r<>priatc a11d <·r>ntrollccl 111i.\c~s of activities l1elps 
i11<•rcc.1sc de11:-,itv and r educes tra\'CI r1eeds l>Ct\\Ce11 arti,itio~. 

~ 

(Sec 'J'ool 1 • .2 fc>r more infcJrn1atio11.I 

flf1\NNEIJ l JNl'l' UEVELOP;\fEN'l 'S 
For llP\\' dc\'clop111er11 areas, PUDs ar-e an i11c1-c!asingl)· pt>11ular 
\\a~· to c·ontrcJI clr.nsity, 111ix: la11d t1scs, JJl1f>vidr. for sc>lar, cartl1 
sl1elter, and otl1er l>uilcling site UJllic>11s. ISc<: ·rc>ol l .(i fur mc1rc 
ir1 lor111atiur1.) 



Rl~\'ISING Li\NO l JSE (:ox·1'ROLS 
Tttls proC"eclt1rc allc>\\S for ~olar arc·P..s!-t, eartl1 .sl1cltcrccl 
co11structio11. ar1cl ,,·i11d nlaclli11cs. (Src Tc><>ls t.7, 1.8 . ar1d l.U.I 

Sc)111c con1rnu11itics clo not ha\'e tl cor11pN•l1cnsi\·e lar1cl t1sc pla11 
c>r zoning c>rclir1ar1ce. 1 'his limits tl1e con1111t1nit)•'s al1ility tu 
c·c1ntrol tl1c c11efl(.\' efficiCnC)' of de\ elop111e11t, l>t•l c>t l1er 
rc~1I~1tc>ry pO\\'Crs, ~ul'll as ~t1bdi\isic>11 re~\ it!\\ ur tile loc:~ttio11 of 
\Vater a11cl SC\\.'l! r se1'i<'e lines, ran l1e used as \\CU. 

The basic: sluJlS to follo\v ir1 l>uildin~ energy gc1als it1to tl1e la11cl 
u~c 1>lar1 are: 

1. Hc\iC\\' tl111 co111111t111i~1's er1erg_,,. gek1Js to dctcrn1ir11! \\'l1ic:l1 
1-{0ills can l1e 1111rsued tl1rot1gl1 lar1cl use policies, \\'ithir1 the 
~r.11eral 1>la1111i11~ goals a11cl devclopn1cnt E(t1ides alreacly 
establie;l1ed. 

2. J\C\'iO\\I lite C' OIIlffiUTtity's C\Jrrcnt larld llSt.I Jllan1ti11g J'>rClC'CSS 

regulalil111::, tu clc1er111inn p<>lc11tial er1ergy-<.:onscni11g tools; 1·cfc1· 
to 1 l1e l ~ancl l lsc Pla1111ii:1g 'J'onls for assista11c·c. J'otc11tial tc>c>l.s 
ir1clt1clc: 

• 1\111cndi11F( tl1e .to11i11~ ordinance lo JJCr111it sntallP.r lots in 
sclc<"tcd areas~ 

• l\P.\isi11g tt1c <:<>tllJlJ'ehcnsi\·c 11lar1, .to11i11µ ordi11ar1<·es, 
subdi\ision rc,_,1Ulatic111s, and other k'lrtd ltsc controls to 1>crn1it 
111ixuct tist!s i11 cc11ain areas, such as sl10111>ing a11d l1c>usi11g; 

• Re\isir1g tltc co111prel1ensi\:C plan, 7.C>nin~ c1rdi11ar1cl?s, 
st1l>cli' ision reE,l'Ulatior1s, and other la11d t1sc co11trols 
t<> cortlrol clc\clopr11enl i11 ot1tlying areas. 

3. Oe\'P.l<l(J <.1 set of r101ici(?S rellecti11g tl1c ro111111t111it~··s HltPrl{V 

li(oulN, st1c:l1 as: 

• N~\v de'vclop111cnt prc>posal!i sl1ol1ld lle located as close as 
possihlr le> c.:t1rre11L df'\1<'lopPd areas; 

• Oc\1elc>11urs sl1oulcl IJc encc>ura~ed to loc.atc in areas close tc> 
eA..ist i11#( SUI'\ ices. lJy grar1li 1ig thc111 density a llc>\\'ar1t·es 
<>r <Jll1cr i11ce11 ti\ e:-t. 

-1. 1:-:xa111i11c land tisr. map~ for irn111r.diate a11cJ futurt! areas for 
a1>J>l~·i11#;{ tools and f><Jli r ies, such as: 

• A r>la11r1t:d rcsiclcntial de\ elopn1cnt that c·ot1ld l>e rel<>c·atecl 
closer to r.xisti1~ se1,iccs: 

• 1\ singlt•-use 1'l:siclc11tial zone that cot1lct acco111111oclatc 
olltcr tiscs, Stich as .sn1all retail stores; 

• A.11 ~rict1llt1ral area \vl1ic:J1 cot1ld l1c protec.·ted from 
clevelop111c11t I>~· rr..Gon1n#{ a11cl rcla\ing clensit)' lin1its ir1 otl1er 
areas; 

• Alt er1ergy-cffirir.11t, urtlerly annexation plan. 

:>. 1:r>ll<>\V tl1e local pro('ess for inclt1sio11 <>f I t1e e11t~ll:(.v elP.111e111 
i11 tl1u la11d t1sc plan, zc111ing ordinitnc:P, t>1· <>tt1er doct1r11er1ts 
hearing official at1thority i11 tl1e con1mt1nity. 
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TI-IE PUBLIC FACILITIES PlAiV 

TIIE TRAiVSPORTATI()N PLA1'\J 
1·e\\' s111allE!r local u11its of go\cn1111r.n1 l1a\e ,,flicial 
tra1ispo11ation pla11s, but .sc\cr&il i\fin11csota con111111nities. 
i11cl11din~ \\1illma1·, Edina, a11d \\'hite Jiear l..ake n.111 small public 
trans1>c>rtali<111 progra111s, and n1ore anct n1c>re c·c>rnrn11nitics arc 
Jookir1~ at \Va)'S to rcdttcc depender1t·e c111 at1lc>n1ollile.s. 

For energy pla1111iJ1g pt1rposcs, tl1n n1c1st i1111><1rta11t asrJect of 
trans1>c111atio11 planning is c<>c>rtli11alio11 \\1itl1 la11d t1se planning. 
'T'he 111ajor reh1d-b11ilding pro{;(l"dr11s i11 tl1c past sot1gl1t n1ainJy tc> 
r<iducc tra\'cl time bet\vee11 dista11t 1>oints; tt1u rcs11lt \\'as tc1 
c11co11ragr. s11read-out dcvcloJJt11cnt <1t t l1c1se cli1->ta11t pc1i11ts, 
lc1cki11g iI1 lu:?f\\'Y dcpendP11c·e c>11 lc111~·clista11cc clrivit1g ar11011g 
l1011sir1g, en1µlo)-' t11c11t, and sl1opping areas. J•'ast, l1igh capacit)' 
1't1ads allo\vcd rapid de\ elup111ont of rl1<'3J>er land farther from 
t1mar1 eertters. 111 tl1is \va~· trar1spc)rtalio11 pl<.u111i11g dictated la11d 
u,,.e 1>la1111i11g; \\'here the roads \\'Clll, ~<J \\:Ul'll tile dc\cloJJJ11r.11l. 

Tl1is tri~r1cJ c·a1111ot be completely re\e~ecl; ii l1as aJeady sl1a1Jed 
111a11y co11111111nitie.s tc>o stro11gl.\'· Bt1t 1>Ja11r1crs 11cerl to begin tc> 
Jink }and llSe and ll'aJ1SpOrtation f>la11r1i11g. ' l'llis t1as alreaU)' 
bcgt1n, bt1t n1ostl)' on the basis c>f a\ c1idir~ erl\ it'l>11r11e11tal 
i111pacts. f'' rom an energ)' point of \riC\V, lartcJ USllS s}1ould first 
be loc·ated s<> as to 111inin1izc tl1c~ 11eed fc)I' lra\t?l; tl1e11 
tran.,1>c>rtalion sl1ot1ld l>e J>r<>vided to 111ccl tl1osc 11eeds. 

If de\ elc1pr11er1L car1 be planned ir1 cle r1se c·lttstt?rs or Cl!llters. the 

possibilit}' of ttsing pul>lic tra11s1Jortation in~rcascs. S111all "loop" 
ht1ses, va11 lir11ot1sincs or <>ther small S)'Sle111s c<ul t>e de\'e lOJJCd 
on a fairlv sn1a.Jl scale, as dcmc>r1stratt!d l1v \\'illn1ar, \\'lute Bear 

• • 

f ,akc, and Edi11a. 

111 l1el\\ CCn road\\'ay plar111ir1g C:lJltl J>t•l>li" transportation 
sye;tcms is a \'U#','l1cly defined but i11c1"eu~i11gly i111µ01ta11t 
transJ>Ortatio11 ~trategv ea.lied "µaral rar1sil ". l'arntr<t11sit is 
a1l)' lt1i11g tl1at citl1cr int:reases tl1e cfficicr1c)1 of at1lon1obilc tJse 
or assists tt1u tasc of ptiblic· trai1sit. Kx.:11111Jlcs ran~e fro111 park
ar1d-ride lc>ts to coordinate indi\iclual autc> use \\'itl1 buses, 
rarpools, etc:., or jit11C)' and .ctharecl-taxi services 11ear bUS)' areas 
or along tra11sil routes. 

Tools 2. 1-2.5 i11 tl1c Plan11in~ 'fc><>ls Sectio11 co11tai11 r11orc 
information al>out \'ariot1s cncrgy-sa,i11g tra11s1>c1rtatio11 
stratP~Cs. 

I . Jle\iP.\\' tl1e la.rid t1se plan and its r.r1e1l{\' goals to clcter111h1e if 
tl1c c tarrcnt transportatio11 plan \Viii rontlil't \\itl1 lancJ t1se 
c!11e11{\' ~o.1ls; for instance, \.\·ill a 1>la1111,xJ higl1\\'a)' h)'-JJass 
enc Elurage SJll'<l\VI, or \viii J>laru1ecl artc1ials c11cot11·ugc al C\.\' 

dP.velo1Jmcnt. 

2. DcvcloJJ E(eneral policies for tra11sportation planning that are 
('C>nsist~11t \vitl1 la11d t1se ene'lt'' gc>als; lc>r c.uirn1>le, Ile\~' roads 
i-;f1<n1ld 11ot b e constn.1cted u11less tl1c ~ro\vtl1 to IJc scr\'Cd 
ca11r1ot be absorbecl in existi11g dovelo1>cd arccts. 

3. f.xc.tmine planned trans11c1rtaticu1 fealt11·es tl1at car1 be altered 
to lie more consistent \\rith enerro1 goals; for c.xan1plc. delay nc\v 
arterial d c\·clopn1ent and in1pro\C roads in <•xisting cle\elc>pt>cl 
areas. This n1a)' require obtaini ng agret?111tHll \.\'ill1 cou11ty arid 
slate tran&portatic>n plan11i11g aL1tl1oritics . 

.i. i\dopt the ne\\' transportation JJ!an11i11~ 1>olicies ll1rougl1 local 
c>fficial c l1anncJs and provide a 111cc l1anisn1 fc>r rcgt1lar rt!\iP.\\' of 
tra1t.sportatio11 plans and (lrc>jects to c11st1rc or1Koing 
c o11sistt?nc:y \\'ill1 overall land \ISC goals. 
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lJl'JLI1'IES 
\\litter a11d SC\vcr JJi}Ji1ig and electric! polver linP~'i are thP. 
"lifelinP.s" that pro\•ide essential sc"ic·cs to dC\t>lopr.d arcac.,. 
Uecisio11s on tl1c P.XJJaru.ion of these syster11s lta\c potc11Liall)' 
great i1nµacts 011 tl1c gr'O\\ tl1, shapP., and tax l1t1rdr.ns i11 thP 
co111111t1nit~·. Pc>r>rl~· J>lanned utilities cru1 O\ erc.\1c11d t11e Scr\iCt' 

linc!s at l1r111•·c·cssa1y cx1Jc11se, raising the tax (or ratel l>l1rden to 
pay for bt1ildir1g and operating tile syste111s. 111 sc11ne 
jt1risdictions, dt:vel•1r>ers request \vator a11d SC\\'er l1ookt1ps, 
clc<:tric lines, tele1>hc1r1e sel'\ice, etc., \Vhich tl1c local 
gc>,·crnn1ent c•r pul>lic utility "''Ottld nor111ally 1>rolidc. lr1 other 
jt1risdic:tic>ns. larger ch-!\'elo1>ers are rcqt1ircd tf> ir1slclll J:k'lrts of 
the t1tilitv svslern~ at tl1cir O\vtl cost. Hc1\\ever, tl1is 111a\' not 

• • • 
rualJv l>u11cfit tl1c con1n111nitv if c)tl1er areas slill l1avt~ u11used 

• • 
ra1>al'ity. 

If the lo,·al gc)\'Un1mp111 llas a ulilities J>lan, it c.cttl t1se it tel 
furll1er il1' c11c11{V goals in SlJr:h \.\'a~'s as: 

• rr.stri<·ti11g tle\.\' sen.ice extcnsio11s ''ithin tl1c lin1its of lclo(al 
at1tl1orit)', t1ntil \Jn\1scd t·apacit)· ir1 <:ertai11 a1~as is used; 

• pla1111i11g nC\\' sc"ire extensior1s at tl1e lo,vest possible co~t ir1 
coordi11ation \\.'ith densit)• strategies in the land use plait; a11d 

• 11rc1\idir1f{ i11cer1ti' es for locating in sef'\ic·c areas \\itl1 \1n11scd 
capa<:it~· i11 coordination \\ith thr. land use J>la11. 

'T'l1is ki11d of llOlicy can sa\'C mc>ne~· i11 e11el1(.\.' u~ecJ tc> l>uild ar1ci 
operate lJtility systems ar1d in capital a11d r11ai11e11ance costs. 
Sl10\vi11g 110\\' Sl1rh t1tilit}' c:or1trol strate¢es \.\ill keep rates ar1d 
taxes do,vn ca11 l1clp sr.11 tl1c cc1nc·e1>t tc> taxr>ay•~rs. 

The l1asil: steJlS for t1si11g tl1c lttilities plan tc> ft1rthcr f!nCJl..1)' 
~oals arc:: 

1. l\evie"v cur1'C1ll facilities plan; assess its eapa<·ity, areas of 
u11dcruscd ca1Jacity, a11d area:<oi c>t planned (!)(Jla11sion; 

2. (:oorcJi11alC \\ith )and lJSe pJan tc> bt~ sure Ill!\\/ cJuve)t>pment 
is target eel for l1nclen1sr.d capacil)' areas, a11d l}iat e..\.pa11sio11 
an!as arc planned tc> minimize utility costs; a11d 

3. C.oorclini1lc \vitl1 land l1se J)lan to de\eloJJ i11ce11li\:es fc>r 
dcvelopir1g t1r1dcr-c·apa<'it~· areas first a11d to 111i11i111ize utility 
cc>sts i11 11P.\\' de\ elopn1ent areas. 

PUBLIC ~'ACILITIES 
~tost <:omrr1t111itil!~ tl1at P..xpe<~t gro\.\1h mair1tair1 capitaJ plar1s 
f c>r µt1blic builcli11gs, schools, fire stations, a11d ''tl1ur J>ul>lir 
facilitins. '1\-vo t>•1sic consiclcrations in planni~ pt1blic fal'ilitir.s 
dircc·tly affet·t enefb.'V use: 

Btfll,DING DESIGN 
~1a11y lclt'al procurc111cnt practices require lc.J\\'USl-hidclnr 
sulcctio11 for constn1cti<>n. 'J'his c.i11 result i11 c11c11'(Y·i11cfficicnt 
bt1ildi11g~ tl1at <'<>SI mc>re i11 tl1e long run. 
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1•1\CILITI' LC)Ct\TION 
Uuilding schools, librancs. and other fflcililies \Vitl1i11 \\"alkir1g 
distanr.c of l1ot1si11g c.a11 save <.:onsidr.r-Jhlr. energy; dece11tralizr.d 
\Ct-sus centralized sel'\ice delivCf)' alscl l1clps rerft1r:e tra,c) to 
faciliti<~s. On thr. other hand, 1Jt1ildir11'( scl1oc>ls, ctr.., i11 
ttndcvclopcd areas cncot1rages g'l'O\\'t 11 lllitl n1ight l1a\'e llee11 
absorbed i11 e.\.istirtl-( ru-eas. 

,\tcthods to huild energy efficienc:)' c·onsidcratic>ns ir1to c·apital 
J>lunning inclt1dc: 

1. Cl1ar1gi~ procureme11t 1>c>lic·ies and 1>ractices l<> a lifr.-c~·c·lc 
t'<>sting or other basis to c.apt11re lo11g-tcm1 or1crati11g cc>sts; 

2. Spcci(virV( co11sideration c>f c:ertain c11crl{v fnattJrcis in 
arcl1ilcctt1ral ser,ices prc><.:urements, stic:h as: 

• 1>assivr. solar 
• ac:ti,·r. solar 
• earth sheltering 
• aclclccl ir1sulalior1 
• <'<>ntr<>I c>f \\indo\\' areas 
• co11scr\'it1#( mccl1e:u1ical systr.n1s 

3. Hcqt1irir1g a11 e11er'l:{J' imJJact analysis for pro1>0,ed f;t<'ilitics, 
\\'l1icl1 i11clt1de.s direct er1erg_v reqt1ircn1cnts, tl1e irt111ac:1 on 
O\erall co111111unity er1ergy t1sc, ar1d m·alt1atio11 <Jf alt<:n1ati\c 
design or locations tl1at cc1uld be. more c11crro1 efficie11t. 
'J'hc rapitaJ pla11 ca11 bcco111e tl1e f<>t1nclation for lo11g-tern1 
c11crro.· sa\i11gs. Shifting dollars rro111 c11c"l{\' l>ills le> the capital 
l>t1clgct can tl1t1s be a con1rnur1il)·'s l1csl cr1c1l(\' ir1\cstn1ent. 

'J'c> re\iP.\V thP. P..'(jsting capital plar1, follo\.v 1l1es1: ~lCJJS: 

1. lclcr1ti(v facilities pJa11r1ed to be l>uill or rc111c,cleled. 

2. Oetermine \vhether encflt\1 co11sidcriltic>11s \\'f!rf! c111plo)•ed in 
tt1e design and loc:ation. 

3. Exa111ine aJten1alives in design ancl loc~llio11 that c·ot1lcl 
in1r>rc>ve P.nergy efficiency; for c.xan1ph~. 111akn tl1c 11cvv lil1rary 
cartl1-sl1cltered, or locale the nc\v rccrcatio11 c enll'r <.·loser to 
clt-!\•elc>pcd ncighbort1oods. 

-1. litilld ir1 e11erg_\'-effi<·ient fcattrr'Cs i11to 1>r<><'tJren1cnt practices 
ar1d Llte capital planning proc·css, t1si111( u11e 1>r more of tl1c 
tl1rcc 111ctl1ods listed at)Cl\'e. 

IMPLEMENTATION PRC)(;RAI\if 

REGULt\TORY CON'I'ROl ... S 
~1o~t comn1unities ha\e one or rnort! C)f tile! follo'' 'i11g ki11ds of 
regulate>~· pO\\·cn;: 

• zor1i11g <>rdinanC'c; 
• SL1l1clivisic>n re\1e\v; 
• taxing po\vers. 

\\1dc llSC of tl1ese pc>\Vers C'illl Strol1gl~· a0t~C'I tile CllE~l'g~'-ltSing 
cl1aractcristic·s <>f tt1e rc>mn1t1nil)1• ' l lte use <>f zo11i11g ~1as l1een 
diM:t1sscd ir1 tl1c la11d use plan section. Sttl>divisic>n co11trols are 
also a potentiall)' po,,·crft1l tool. Tl1P.y c·art affect: 

• the t1sn of slopes arid \egetatic>n; 
• thP. orir.ntatio11 of strt!els and lots; 
• 1l1c clc11sil)' ar1d t)'}Jf>-'> of l1ot1si11g; 
• tl1e le-!\ el <>f sen ices - roads, street ligJ1ts, sc\\t!I' and \Vatcr 

J>iJ>Cs, lttility lines, etc. 
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' l't1ese factors l'an affect cnerg)· use in tenns of: 

• llsing soutl1t!r11 slopr.s for sola1· ar<·ess tt11d e<lrtl1 sheltering; 
• maintaining \'e#(t!latio11 for \\ind protection; 
• orienting bt1i1ding l<>ls for solar al'cess; 
• cncol1raging c11crgy-efticie11t 111uJti-u r1it slrttCll1rcs; and 
• reducing energ_v needed tor service dl~livtlr~·· 

See 'fools 1.6 ancl 4.1 for more informaticn1 011 st1bdi\ision 
strategics ar1d site plan11i11g. 

liuilding codes fl>r e11crgy cfficienc~· arc dclt!rn1i11ed by the state 
e11ergy code; if a local gc1\·e111111ent ad<>J>ls a code, it n1t1st t1su 
tl1e State e<>cltt (see 'fool 4.21. Even if tl1t: c·o11111tu1lit\• has no 

• 
official bt1ilcJi11g code, it <·art create incc11tives for 1JuiJders, 1'tl1<:h 
as all<>\vi11g higher density for a developr11e11t if a certain 
1>crcentage of tl1c 1111its have solar desil-(11.o.; or other energy 
f c.o-i t t 1 res. 

Ta.~es arc anotl1er potcr1tial means of cnc:ot1raging enerl{V 
impro\ements. Sc\craJ rities ot1tsidc ~lir111esota offer ta~ 
ahateme11t programs \\ l1crcin buildi11!o( O\vncrs are not assessed 
al llighcr market \ 'alttcs for tl1eir buildirVo{s if solar cqt1ip111cnt 
or otl1er feat11rcs are a(lded lsee 1'ool 7.-l l. 'J'his 1>ractic-e may be 
limited by state statutes on lc>eal go\crnme11t laxing po\vcrs, bt1t 
sl1ot1ld be considered cu1 a casc-bv-<'ase lJasis . 

• 

Real estate tra11~1ctions ran be opporttrnifi(~S f<>r energy 
cfficienC)' impro\<:n1cnts. Portland, Ore#(<>tl, ,,~as tl1c leader in 
estahlii,hing a "tin1l~c1f-t1·ansf er" c>rdilk-incc \\ l1crcin a hc1me tias 
to 111cct energy stru1dards befc1re it C<'ln l>e sold. ,\1innebuta l~l\V 
tlO\V requires a l1on1e seller to cond11r1 an energy <tt1clit , tl1c 
r~.st1lts of \\'hit•l1 111t1st lJc shol\TI to tl1c l>lJ\'Cr before the sale . 

• 
The bt1ycr, ho\\1e\·er, c<111 \Vai,·e the er1ergy altdit rcqt1ireme11t 
(see 'fool 4.3). 

To b11ild c11er~ gc>als into )'Ot1r c•c,m111t111ity's rcgtdatc1ry 
procedt1res, ,you sl1ot1ld f•>llc>\V so111c basic; steps: 

1. Ke\ie\\' lol'al regttlatof}r pc1\vers to cictr.nnirle opportur1itie.'> 
for encouraging ene"l{V cfticienC)': 

• strfJdi'"'ision rcgt1lat ic>r1s; 
• buildi11g code; 
• ta\ pol'\'crs; 
• deed a11d title tra11sfcrs; 
• signage co11trol. 

2. Uevelop proposaJs for an1e11tlir1g rcgt1lati<>11s tu e11couragc 
desired e11crgy rnr.ast1rcs; rc\ie\\1 \\ itl1 t10111no\vncn; and builders 
,;a ad\isory corn111ittt?<3 e:1nd pt1blic forl1n1. ' l l1csc could include: 

• re\iSio11 of s11l1di\ ision rules tu allO\\. frlr sc>t1ll1er11 orie11tation 
of 1J11ilding sites, I>~· requirir1g street gricls lo IJe 
oriented east-\vcsl; 

• re'1isiu11 of Sl1IJdi,tisiu11 controls t<> allc>\v c·lt1stcr hc>t1sing 
ai1d planned 1111il developments; and 

• re\rision of st1bclivisio11 cc>ntrols to cn<·<1t1rage tJse of natural 
features suc:t1 as sot1tl1cm slopes, c~isti 11f.( 'egetation. 
and earth sl1eltcring. 

3. Pr~e11t pro1><>sals to gm«~rnin#( bocly for rc\it!\\' and decisio11. 

4. Hold ,,.c>rkst1ops fc1r humeo\v11crs, l1t1ildcrs, etc., to e.\plain 
ar1d advertise Ilf'\.\' regttlatory proccdt1rcs. 

C:.O\PITAL l~IPHC)\fEl\IEN1' PROGRA;\f 
' l'llr tinaneiaJ ibSllC!S rc!l~tlctl to C:Jp i.ll't! ttiSC'\ISS<'cl itl tile (:ost 
Sc1-ce11it1g ~<!<'li<Jll as 1Jart c>f lite JJlilllic: tacilitics 1>lanni11g 

pr<>l'el'ts. 

73 

7 

(JI 

I 
0 

It 
\ 



NE\V ENERGY PROGRAl\fS 
Pr?rhaps thn rnost far-reaching and opcr1-cnded \\'ay in \\hich a 
local gO\ errunent can l1elp de' clop energy cfficicr1cy ru1d 
rcrlC\Vahle resc>UJ'('es i11 the communit~· is 1J1rt>ugh direr t 
assistance programs that offer homeo\\.'tlf!rs, ht1sincsscs, and 
c>t her parts <>i tt1e co1nrnt1nity inforr11atio11, trair1i11g, techr1ical 
se1'ices, financial it1ccnti,·cs, or materiaJs. 

1\11 i111portant principle to maintain \\'hen J>lanning otttrcach 
<Jnd assistanre J>n>grams is l<> n1akE ttse c>f <>t1tsicJe resotJr<'eS, 
i11c·lt1cling pri,,ate sector expertise a11d fi11ar1cial suppc>11, and 
state a11cJ federal progra111s providing tccl111iral i11for111ation a11d 
fir1a11cial incc11ti\CS. The key \\'Ord is "leveraging" - ti.sir~ so111c 
lcx·al dc>llars tc> attract larger investments frc>n1 the Jlri\'atc 
sectc>r a11cl other go,emr11e11t t111its. 

'J'hc diffi<'t1lty in "IP.\.1eraging" c>tl1cr pN1gran1s is the fragmented 
condition of energv programs, \vhi<"h makes it hard to find olrt 
\\.

1hat programs c.xist and hcJ\\' tcJ use tl1cr11. 1·he best rc111cd~ for 
ttus is to look at specific JJrogran1 areas and pi11poinl as 
sJ>t~<"ificaJly as possible tl1e optio11s OJJCtl i11 C<1c l1 <.1rea. 
1\ccordingl)'• the rest of this section is foc·t1sed on s11ccific 
program areas. \'\itl1 rP.ferer1c·es le> SJ>er.illt: t<><>ls in the planning 
tools section. 

f JOlJSINC; 
l\tar1y cc>mmur1ities lta\e becor11e acti\e ir1 \\'eatl1P.ri~ing their 
l1or11es. Char11plin. ~fankato. a11cl otl1crs l1a,·c ttsecl i11fr-dred 
"flyovers" to shO\\' residents l1c>\\. tl1t~ir l1c>n1es are losing l1cat 
(see 'fool 4.5 1. 1\t1stin has done l10111c Pncrgy <lttdits i11 O\ er 700 
l1c>mes (see ·roc>l 4 .7 1. ~loorl1ead a11d l lo1>kir1s ll.ave 1nade ttsc of 
JllJD 1>ro1>erl}' impro\'er11er11 loans I see Tool 7.:l ). t\lc>orhnad has 
held l1ome \'\'eatherizaliun \.\.orkst101Js u11cl offered disco11nts on 
matc•rials lsee 'root 4.61. 1'hr Bt1ildir1E{s a11cJ J)c~vf•lo11111cnt scctio11 
of the Planning Tools Library inrlt1dcs tt1csc a11cl ott1er options 
fc>r l1c>t1sir1g; refer le> them fc>r n1c1re detail <>n indi,idt1aJ housing 
pl'OKJ'atn options. 

Tfu\i\J Sl10 HT1\ '11 O~ 
Loc:al go\crnmcr1ts arc IJet-(i1111in~ to look n1orc serious])' i11to 
l1cl1>i11g tl1c con1n1tJnity find aJtcmali\es to ot1r o\·cr-rcliancc on 
at1tc>n1c>IJiJes. Faril>ault's :\e\ er c>n 'T.t1esclay r>ro~r<.1111 cncot1ragcd 
clri\crs to get Ollt of tl1eir c.ars \\ itl1 free tr<t11sit i11cc!11li\es. 
\\

1illn1ar, Edina, and \.\'hite liear I .akc ha\e \\ orkcd 011 
small-scale transportation S)'Stc111s (sec 'I c>ol 2.5 1, <1r1d se\eral 
ritic.s. ct"iflCr.iall)' in the ~tetm area, l1a\'(! 11,!IJlCd cr1cot11·agir1~ 
park-<t11d-ride ru1d otl1er paratransit OJ>lio11s. Loc:aJ go\ E!rnments 
lm\t! co11siclerc1blc poter1tiaJ to ;1ssisl i11 tilt! lra11s1><>rtatic>n area. 
ThP.)-' ma)' ha\e staff and data pn.JC'P.ssir1g res<>ltN'P.S for 
riclC'~c.;l1aring, jt11;sdictional and financ·i11g atJ111orit~· to cstablisl1 
publit• trai1sil systems, ruu.I ltsually a1-e i11 a 11atura1 J><>siti<>r1 
institt1lio11ally to coordinate efforts a1no11~ c1111>lo~·c1~ ru1cl 
«'ili.t.c~11s. 1'\lsc1, \\rilh 1t1e 11e\V en1ergtH1c:y ft1el n1a1litgp111cnt 
1>1't1cedurel'i tJevel<>fling at tl1e ~tate level. tl1e lc><<!I l-(<>\'en1ment is 
tl1t~ kny actc1r i11 lia11clli11g co11tit1ge11cy J>t'Ol>ltH11s. lieft~r to the 
'J'rans1>,>rlatie111 sectio11 of Lile 1>la1111i11~ ' l'oc>ls tjl>t'af)' f,>r mc>re 
details 011 specific J>rogra n1 OJJtions. 

74 



INI~·ottt\IA'l'ION 

1\ <·l1r,,r1ic lac k in rt1e P.nerro• con~e1'<llion ar1(l rcrlC\\'able 
resot1rcr.s tic:ld is good i1tiormatio11. tlcli\ crctl cffcc ti\ c J_,,. tl1rougt1 
1t1e rigl1t r11r.dia. St. Paul's 1980 three cla)' l:.11crl{\' ~1ol>ilizatior1 
mi1de e ffective trsc of pt1blicity in caTT}i11g ot1l 100,000 P.nP. '1{\' 
at1dits. Atrstir1 's e11crro· ad\iSOI)' board has de\ l!IC>f><'cl a pt1hlic· 
lil>rary l:11c1-gy ser.tio11, a \\eekly energ\' <·c1lt1111r1 ir1 the lc1c·•d 
IlP.\\~~><tper, ar1d l1a& t1scd local radio and 'I\' J>Ul>lir Sl!l\ic ·e 
spots, taJk sllO\\S, a11d n C\\'S. nan1se)' C'ourtl}' ltas used a11 
Energy llotlinc for instant informatior1. ()tt1cr cr1crK\' 
infor111atic>11 J>rc>grams include: 

l~Nl'.H(;\1 1-</ \IRS 
1:nerro1 cl1r1so1'·atior1 engineers. titilitiel'i, r.qt1ipmr.nt ve11dors. 
)()(·al agency prc1~ran1s, and ot1tside S}Joakcrs arc 1>ooled l<> 
create a 111ajor r.\'P.nt that attracL'> large 11u111bc1·::» of pco1>le, 
di~se111ii1atcs inforrnation in large ' 'olumes. arid al trarls media 
CC>\'eragt:. (Seu ' l'uol .'l.2. 1 

\iVORKSHOl'S 
{,oral <'c>ntral'tors, e11gi11cers, or utilities can be cr1listccl to t1clp 
co11dt1c t trai11ing scs.'iions tc>r home \\eatl1urizatio11 clr c1tt1ur 
energy ni<>as\1rc!s. 'J his ca11 be con1bincd \\itl1 it1c e11ti\'C 
1>rc1gran1s st1c l1 as lo\V·intcrest hon1e imprc>,·ement l~1ns and 
discot111ts on 111atcrials pl1rt·hases. (Sr.e ' I c>cll 4.6.1 

ENt-: ttc;\' l ,IBHJ\H\l 
Crcatir1g a SJ>r.c'.iaJ ene11{\' ex.l1ibit at Lhc pt1blic library, lO\\'ll l1all, 
1>c>sl cJffice, or other public places can be an cft'cctivc 
inforn1ation·SJJrcadinE( tcc·hnique. ' I t1e :\li1111esota 1-: r1<?1l:{.\' 
Agr.nc·y '" l·:r1Pr"ID' l11fc>rrnation Cc11tcr ca11 lJc a gooct sous·cc for 
p.'lnlJJl1lets and other handot1l::., as \veil as tclcpl1011c rcterruJs. 
l Sr.c 'l'ool 5.2.1 

sc:HC)()I, 1·: 1\· J~ J{(;\' l'HOGRAJ\.1S 
It l& in1pc>rtar1t to bt1ild ene'l(y B\'\:areness i11to tl1c• c<>mn1l1nity 
at all levPls. C>ne <>f the l>est \Vavs to do tllis is to create 

• 

curric ula or spcciaJ progra1ns in the elen1entary anci ~t!condaf')' 
sct1ools. 1·11c state energy and educatic>n agenc·ies <'an l1cl1> 
suggest ct1rrictt1t1n1 n1aterials. !See 'l"ool .J.:tl 

PlfBl,JC:JTI' 
Nl> er1e1.,,_'V program \-vorks \Veil \\'ithout pt1blic·ity. This can take 
innt1111crabln forms: poster contest~. clispla)s of ir1frared 
" llyc>Ver" rCSllllS, prcs..c:t c·onferences, a\vards r>rc>grams, 
den1c>11strdtiu11 progran1s like 111obile trailers, arid ott1crs. ll is 
imJ><>rta11t tc> tise pt1blicity both to generate initial interest a11d 
to rcbtt1larly ren1ind the community of or1going pro#(rdms. (See 
·1· l ~ ? I 00 .> ..... 
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El\lEI~C;ENCY PlANNINC; 
lr1 rt!c·cnt .vcars c11ell{v shortages t1~l\ <: llP.( '(>OlP. a rc!.<1Jity for 1 l1c 
11atio11, a11cl fur n1an\• c•o111111t111itics. 1\tir111c!sota 's 

~ 

"c11cl-<>l'.. tl1e-pir1eline" dcpc11de11ce c>r1 <>ii a11d #(as so11rc·cs ot1tside 
lflC Slate, ir1c:lt1dir1g llOCCI1airl C:anadian SOlll'Cl!S

1 
SlJP.',gCSlS t}1at, 

ill lnast in the sl1011 1'Ur1, there \Viii c·o11ti11L1e to be occasic>11s 
'''l1c11 11atural gas. motor ft1cl, or 0Ll1er vital c11erg_,· sot1rccs \vill 
he in short supply. The lc1c·aJ go\·er11111e11t, \\'C>rlJ11g \\'itl1 state 
at1tt1c>rities, c~'ln potcr1tially cl<> a lot to reduC(! the i1t1pact c>f 
tt1csc sl1c>r1agt>-'i. St1t•h n1casurcs as: 

• c111erge11<:y storage; 
• locitl alloc:atic1n proccdt1res; 
• specific ac:tivity < t1rtailn1cnt pla11s; 
• 0111u1·gll1)c-y electric gc11cralic1n a11cl lo.id s}1edding }Jla11s; 
• riclesh.:1ring and otl1cr cr11ergenc~1 tranbpo1·talion pln11s; 
• coordinating \\'itl1 loCiu supplirrs, a11cl 
• residc11tia1 c\ac..:uation proc.r.cl\trcs 

c:a11 1>rc1><1re the comnl\lnity to n1cet .shor1-tcr111 sl1ortagcs 
\\ itlltllll scriot1s disn1ptiun~. SeP. 'fool :l.7 f(>I' 111,1rr. cir.tails 011 
c111crgc11c)' plai11ling. 

COORDINATION 

1\ c-l1ro11ic 1>r<>l1len1 \'\ith energy JJrogra111s is 1t1at tl1c~· a1·e 
E(t~11r.111tcd by a sn1all, enthusiastir gro\1p, l>tlt clo 11c>t in\·o)\C a 
l1roadP.r SJ>P.ctn1n1 of the co111111t111il)' a11d tl1t1s fail to 111,1l>ili:te 
c11ot1gl1 resources lo #{i\·e the J>rogra111 a 111ajor in1p<1,·t. It is 
i1111>orta11t f<>r uncrgy planners 01 local organizi11g ~rot•f>S tc> 
rear:h ot1t ancl coordi11ate ctiorls \Vill1 st1<·l1 grot1ps c.ts: 

l J'l' ll.11 'lf:S 
f~loctric a11cl gas t1tilities, as puhlic: SCf\~Cc or~a11i.tatio11s, 
r-es1>,>r1d le> '''r.IJ-pn>'>e11tcd, C'o11strt1ctive icleas for i 1tl)Jroving 
tl1ei r cnrrg_\r c;cr,iC'CS. 

J> HOI .. ESSIONALS 
('ont ractors, plt11nbcrs, elect ric·ians, engineers, arr hi tects, 
f<>reslP.rs , and tarmers each l1a\'P. sig11ifit-;1nt kno\vJedge tc1 
de,·c1te le> \Vc>rking on energy prollle111s, if the c11c1l{v J>rc1gram 
leaders ca11 .,ttcJ\\' lhem ho\\' the progra111 is in their ir1terest as 
\\ell as tl1e i11terest c1f the \Vhole co1111r1t111il\• • 

• 

81\NKS 
l\J(>ru a11cJ n1orc bankers are seeir1g that hcl1>i11g ct1stc>mr.rs 
c·o11trol c11crgy costs in1prc>\·es the c.on1111t111ity's tianc.ial t1eaJth. 
C.t1sl<>mt!rs are l>etter able to n1cet 111or1g~e r>ay111c11ts if e11ef'E(\1 

bills are ur1dr.r rontrol. ancl cr1c1X,v i mprc1\·emer1ts Cilll l1elp sell 
ho1ne in111mve111er1ts loans, \\'llict1 l1elps tl1c~ l1ct11k'.s o\vn 
fi11ant'ial pirtt1re. I Sec Tool 7.3 .1 

C)11c of tl1c greatE?sl task:-. fc>r the encrg)' pla1111ur is le> anic·t1late 
energy prograri1s in a \'\1ay tluit attracts tl1<! ac·tive suppc>rt e1f the 
l>asic: ir1stitt1tic1nal resoltrC'es of the co111111u11itv . 

• 

1\nc>thc>r side of tl1c coordj11atior1 isst1e is inlef1Jrogra111 
C:(lC>rclination. Progra111s ca11 start s1>c111tar1ec>t1sl)1, a11d tl1e11 facJe 
a\\.'dY l'rc>m Jac:k of follo\\1-t1p st1pport. ·r11e desih1Tlatcd c11ergy 
plru111ur, "' urkir1g \\'ith the advisory task force, 11eP.ds to 
111air1tair1 an Cl\ erall pirtt1rc of\\ l1at i11di' iclual 11rogra111s are 
doing and ho\'\' thcv can co111plt~n1P.rlt eacl1 <>tt1cr. 1~or uistru1ce, 
tht! ~1i11nr..sota Hot1~ing Fir1ar1cc ~er1c·y and local C\11 age11cies 
ha\·r. IJr.gt1n c.oorcJir1atin~ \veatt1erizatiu11 grant 1>ro~rams '''ith 
l10111e i 111JJl'O\e111e11t l<>an..,, \\: hir.h cnhar1ccs tl1e efTe<'ti\ encss of 
eact1 program. 
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\\'ay.s to n1rur1tai11 son1u <:l><>rdination among clifferti11t 1>rc1grn111s 
inc l Lide: 

• rPg\1lar ()rogra111 repot1.S to the i>lannir1g con1rnission or 
ach ison• co1111r1issic111; 

• 

• kcCJJin~ a \\.all c l1a1t <>fall arti\·e progrnrtts \\ith a n1astcr 
sct1edt1le, r11ilest<>ncs, <tnd products; 

• t1~i11g tllt! < it)·'s ann\1al lJtidgct J-C\iC\\' prut·ps<; a., a prograr11 
rc\iC\\' pc1iocl. 

EXAl\IPLE 
(~omn1t111ity X, havin~ <!ompleted the problem der1nirion, 
resot1rce as!!tC88mcnt, and goal-setting ta&b, ncJ\V 

endea\.·ors to apply the goals and Htrategies i11 the 
c:on1n1uniCy X Er1crgy Poli<,-y and Planning Gwcre to the city'& 
exi,.,ting plar1tt, regul«ttions, and progran1 adminiNtratio11 
structt1re. The baKiC !'iteps taken by the Eller~ c;o111n1i&pjion 
i11clt1de tl1c foUtJ\.\ing: 

I. l\'c\v task forC'es arr. organized to \\Ork \\·i tt1: 

• the la11cl t1sc pla11 
• tl1e facilitit•s 1>lan 
• rc•gulat<>r)' isst1cs 
• special i>rogra111s. 

Tl1c cl1air111a11 estal>lishes a c·oordinating strut·tt1rc. <'011sisti11g c>f 
a \\all <·han systcn1 for listi11g proJlo~ls fm111 cacl1 of the fc>ttr 
task forces, t<J e11st1re that ac'ti\itics arc co11sistent \\ itl1 cacl1 
other, a11d tc> iclcn ti f~· optiu11.s tu combine initiati\ c . 

2. 'I Ill? la11d llSC task force J'C\'iC\\S tJ1e lar1d USP. r>JaJl artd identifies: 

• t\\IO c·c>11trnl nrcas \.\1t1ere zoning could l>r. i11oclifil!Cf tr> allo\\' 
ir1crcascd dc11sitv· • I 

• three areas \Vhcrc 7011i111{ could be aJtP.red to allo\v r11i:x<:cl 
land t1ses; ancJ 

• a better site for tl1e plaru1ed unit de\·cJop111e11t ct1rn.•ntly 
J>r<>J><>secl to be l>t1ilt 8 miles front do\\:Tltc1\vn; tt1e 11e\\' site\\ ouJd 
be 2 111iles fn>m dtl\\Tit0\\11. 

lt dr.velc>r>s a set of policies includir1g tl1n above spccifi<: itcn1s 
l>tJt als<> in<'lt1cJin~ concepts for protec:tir1g solar access, dt•11sit)• 
inrreascs, t1cigl1t arid sethaC'k allo\\'anccs for c11ery{v cqt1ipr11er1t, 
a11d otl1r.r:;. 

3. ·111,? facilities task force rc\iC\\'S tl1e traitsponation, t1tilities. and 
J>ttt>li<: fa<·ilities plans, and n1akes the follu\\ing rcco111111e11datic>ns: 

• rt•n1C>\ing the JJlai111cd road to t11e planned ttnit dc\iel<>pment; 
the nC\\' site can be ,!!,Cr\'ed by improven1cnts 011 thn~r. 
existing r<>ads; 

• rr.r11<1\i11g tt1e planned selver extension tcJ the PUD, l>eCitltsc 
u11der-ust!d capacitv in tl1e collectior1 systen1 nc.'lr tl1e r1e\\' site 
car1 l1andle tttf! rle\\ lc>ad; 

• rernc>vi11g tl1e planned fire station for tl1e l'l JlJ site, since the 
11e\"' site can l>e. served by the existing static>11; and 

• i11stilL1ti11g energy revie\v procedures for all 1>r<>poscd capital 
program additions, inclttding the life-cyr.lc cost analysis, 
alter11atives analysis, and considcratio11 of spec-itir. enc~· 
teatuN•s in nC\\.' bt1ildh1gs. 
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-1. 'I't1e regt1lations Lask fore·(~ N:\iC\VS the st1bdi\isio11 rules. the 
zoninli( ordina11re, permitting procedt1res, arid tax regulatic>11s, 
and tl1e l1t1ilding c:c>de. Its fi11di11gs ir1clt1dc: 

• thr. cou11ty J-u1s rejected tl1e state enerKV bt1iltli11g codp,; thu task 
fON'C rr.t'<l1t1r11cnds develupir1g ir1c:c~ntives for bttilclcrs \Vl1c> 
eA.ccccl tl1e state coclc volu11ta1il~1 , by rcd11c:ing 11ern1i1 f(•es 
and offerir1g density increases: 

• tl1e ~or1ing <>rcli1ia11cc, re\iev\ed i11 coordination ''itt1 tl1u land 
use task fc>n·e, is recomn1endPcl for alterations tc> aJJo,v 
~reatcr dcnsil)'• nlixcd Janel use, and height anci setl>ac:k 
\arianc·es fur e11ergy eqt1ir1n1cnt: 

• sul}di\isic>n rules can be altered to in<'rr.ase density ir1 tl1c 
• 

J>la11ned l'UD, enC'c1urage solar ac-rc~ss, \'egetalior1 rctct1tior1, 
carth-shelteri11g, and passi\ o solar desig11; and 

• a solar ac·c·ess policy lJSing restricti\ c c:onvenants is 
rc>cor11111ended fl1r de\ e loJJn1c!r1t i11 cooperation \\ii 11 t l1e tc>\v11 
cot1nr.il and a 1>la11ner front Ll1c RDC. 

5. The spcc:ial programs task foN'e de\'elops a list of e11r.J1t\' 
prograr11s for dt!\·eloprncnt. inrll1cli11g: 

• a l101nc cnr.rl()" altdit pro~ra111 \Vill1 tl1e e lec:tri<' LJtility; 

• a llu111c cncrg,v Joan prograttt \vitl1 local banks, usi11g CUR(; 
111011cy a11d ~111lIF1\ 's Tille I 11or11c improvement loan 
1>rogran1; 

• a sn1all ''1001> llus" experi111t•nt frc>nt tl1c lO\\:ll cc11tcr I<> lite 
~hc>p11i11g n1all; 

• a ridcst1aring p~ran1, \\ orki1t~ \\ itl1 si:x local cn1pl<>yers; 

• an enerro• t•:J1il1it at the lil>rar~· \\'ith free handout material 
fro111 the state e11crgy agerlC)' a11cl local lJtilitiP.s; 

• a scl1ool r.11ergy progran1, he~ir1r1ir1g \\~tl1 a Jlostur cc>ntest and 
develc>pi11~ i11to a part of tl1c scinnce cL1rricttlt1111; and 

• an e111crgc11<'y planrling progru111 for alloc.ation of f1.1r.ls, 
coorclinatic>rt of transportatic>rl, a11d ct1Mailment c>f J>lJl>lic 
opcrJlicn1s. 

6. 'J'l1c task forces report back le> t}1c Encfl{\' Comn1issio11. 
l''indir1gs arc ri:\ie\\t!d for consistenc·}' a111ong themsel\t~s. \\'ill1 
stated c11nrgy ~oals, a11d \\ith ut}1cr co1t1111t1nity plar1r1ir1~ <t11d 
develo1>n1e11t goa)s. 

7. 1\ draft e11e11{\' c lement is Jlrcparcd for each plar1 affected, 
arid sull111ittnri tc> tl1c planning c·c>n1r11ission for rP.\.ie'v artd 
adoptior1. 

8. Progn1r11 JJroposals are J)rcpared a11d M!rlt to tl1c cit~· 
administratc>r, ,,·)10 has beerl de\'CIOJJing the govemn1c11t 's 
internal e11ergy n1anagmenl progran1. l tilities, banks. 
prc>f<•ssionals ar1d <Jtl1ers are c·cu1lal'lt•d tl1rot1gh their er1P.~\ 
commission rcpreser1tati\'CS t<> dnvelop their roles. 

9. Annl1aJ reviC\V a11d re1>c>rting JJrorccJures are estal1lishcd fclr 
cal·h JJla11 ele111cnt arid progrltnl, fen· tl1e planning comn1i~'i<>r1 
and citv adn1inistrator to folJo,v . 

• 
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ENERGY 
PIAN 

JJrog1ClmS, 
projc<;l~, 

gc>al 

lJtl ilclings 
\rcllicles 

SJJe<;ial ti.1nctio11s 
J>L1 r(~t1asi ng 

man<1gt:r11e11t systcn1s 
case t%"l111ple 

t l1e bt1dget 
\)011ds 
loan."i 

stc.tle a11d 
f PderaJ 1Jrogra111s 

cru,c example 

lYJJes 
lltilitv -• 

go\.1er11n1e11t rch'l1Jations 
regulato~· isst1cs 

c·c.tse eXL1r11plc 



- -~----------.-

IMPLEMENTATION 

l\ilUNICIPAL OPERATIONS 
buildi11gs, vehicles, street lights, 
operating and capital bt1dgets, etc.; 

UTILITIES 
working \vith electric and gas utilities to 
put plans into action; 

FINANCING 
how to pay for programs and projects. 

1 t1P. n1ost diffi<'l1lt part of most plannirlg ..:n·c>rts is 
implcme11tatic1n-pl1tting goals, strategics, arld pc>tentials i11to 
actior1. l1111Jle111e11tatic1n llas been rmered to a11 e.~1e11t ir1 
c~t1ar1tcr 6, in terms of a111er1dir1g pla11ning docl1n1cr1ts, ar1d 
crcati111( programs. 

' f'his <'l1a1>ter addre .... ses I he af)O\ e areas ir1 a practic·al fasl1ion, 
idP.ntif)ring the key issltcs, r11a11ager11enl metl1clrls, a11cl specific 
tools locaJ govcrr11n~r1ts t;ail t1se le> apply energy corlC<'J>ls 011 
botl1 a cla.ily and long-tern1 ba';is. Tl1c topics cuverPd in tl1c 
c·l1a11tcr arc st1111111ruizcd it1 Ll1e clia1·t at left. 

• 
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LOCAL GOVERNMENT OPERATIONS 
local go\1crnment uperatior1s rclatr. to ur1crgv J>lanninf( in a 
r1t1 r11l>cr of \'\'3\'s: 

• 

lJATA COLLEt.'TlOl'v 
Local go' r.rnment accounti11g ar1cl inforn1ation syt-.te1ns ma)' 
contain a greal deal of uscfi.tl infor111atic>n, inc·lt1dir1g: 

• cnnrgy 11se in local go\cn1111cnt btrildings; 

• fJla11ni11~ data such as popt1latic>n, l1c>t1sir1g, gm\'\111 
J>l'<>i<?Ctio11s, etc.; 

• J>l1) sical data st1ch as maps of \\'atcr, SC\vcr, <.u1d 
ll ti lit\' I in es . 

• 

1't1ct-.c kj11cl c1f data ca11 be tisd iii the data rc>lle<·tion prc1c·r.ss 
tlescrilJcd i11 Chapter 3, as pa11 of tl1c O\'Ct'all co111r11t111i l)' 
profile. 

RESCJlJRCE ;\PPLICA'J10NS 
J.c>cal go\leti1111cnt opeFdtions <:ontai11 opJJor1t111ities for direct 
applic·ation of conservation and rene\\'al>le resourt·e strdtegies. 
If tl1c ('Omm11nity e11ery{\' planning procc.'ts sets goals for 
cc1nse1'\atio11 and rcne\'\"clble resc1t1rCP~'>, go\en1rttf?11t 1Juilcli11gs, 
'P.l1icles, etc .• can be ttsed fc>r i11itial testing a11d de111onstration. 
1·or fl~xarnplc, solar s~1stems c.a11 l1e tested on go,·cn1111cnt 
l111ildi11gs, alcohol fitcls <'an be tested in lc>cal l{<n e111111e11t 
\ ~t1iclcs, etc. 

PllOC;RA~I l\IAN1\Gl::~tl-.I\' I 
' l l1e cr1crgy planning process may 1>rodttce rec omr11er1tlatic>ns 
for variuL1s e11ergy progran1s, suc.11 as u pl1cJ11e hc>tli11e, a11 
POC?f'8.\' auctit p1'0gra111, \veat l1£'riza1ior1 "''orksl1c>1>~. ':tc·. I .ocal 
govr.rnment agurl.cies may tl1cn be called \1pon to asst1r11e 
ongoing slrr>r>urt or coordinatior1 for tl1cse 1>rc>grar111;. ~rorec>ver, 
i11 (~t1a1Jtcr 2 il \Vas sho\vrl 110\\' local ~0\1e1i1111c11Ls c.·a11 support 
the fntcrg_v pla1111ing pror:e~., itself in tern1s <>f 1>r't>vicling space 
ar1cl staff ancl administrative stt)JJ>OJ"t for tl1c Jlrocess. 

I·'IN1\NC:JNG 
'I'l1is r:t1apter disc:lrsses sc>n1e of tl1e 01>tior1s tt'lat rr1a~· l>e 01>e11 to 
local go' cn1111r.nts tc> help pay for IJotl'l i11tc111al arid 
C'Olllmttnif)•-fla~ecJ enerl{\1 prograrl'lS and prc>jCl'tS. 1 he IOt4'll 
gc>vP.rnme11t '.s ta.\.i11g PO\\ er.,, raJJital buclgt!lir1g r>rc1c·ess. and 
ta.\-c~c1t'lJ>t fi11anC'ing po\\ers cru1 be critical tools i11 J>t1tti11g the 
co111111t11li.t~· e11eJ'g\' plan i11tc> aC'li<ln. 

l.ocal go,r.rnment operatio11s, tl1cr1. c·a11 provide inJlllt to tl1c 
t'c>mrr1L11lity e11crgv Jllanning process, ai1d ca11 l>e tl1e fcJcus uf 
011~c1ing c?ft.c>rts Lo pltl tl1c Cl'lC'l{\' 1>lan inlo c:1c•tic>11. l11dcJJc11dent 
of Ll1c co111prchr.nsi,·e tX>mmL11lit~· e11c1l{V 1>la11, 110\\:C\;Cl'. loc.al 
gc>vt~n1111<!tlt operations contain nt1n1ercltJ.s areas for direc·t 
t~11erg_\' S<.t\i11gs hi the short term. \.\1llict1 are elal>c>rated ir1 tl1e 
scctio11s that fc>llc>\v. 

J,ocal govcm111ent energ.\' t1se falls i11 tl1rcc 111air1 itrcas: 

• IJ till cli 11gs 
• vct1iclcs 
• SJ>f!c·ial f1Jr1t·tic111s sucl1 as: 

\\'illt~r SVSleillS 
~ 

\\'aste\'\'ater svster11s 
• 

traffic lights 
street ligl1ts. 
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Other go\en1n1t:rlt ftlll<·tions that clircctl)' affect cnerl{\' lJse 
i11rlt1dr.: 

• pt1rrt1asing 
• aCl'lll111ting a11d ir1for111ation S)'Sten1~ 
• l>ud 1cti11g 
• 111aii1tcna11<·e 
• personnel r11<>tivati<>11 and n1anagemc11t. 

' l l1esc areas a re cJi:-.c ·l1s..,ed in the r<!mair1ir1g sec·tio11s uf tl1is 
cl1a1ltcr. 

BUlLDINc;s 
' l't1nrc is a grc>\\ i11g i11cJus1ry pro,~ding Jlrodt1cts ancl ser'\ i<'us fc>r 
i111r>r<>vir1g cnc!'l.(y efticie11r:)' in L>uilclings. C'ilies like l~cli11a, 
\Vil1111ar, a11d HoJ>kins lt<t\'C gone ah.,<lll \Vitl1 l>uildi11~ c11e1~ 
progra111s (s<:e 'l'ool :~.3 f<>r references!. l\la11.v bt1il<lir1g ,,,,11er-s 
lutve })c>CJ1 ar>pN>aC'ltP.d b)' 1~quipr11ent S<t)esn1e11, " Cl'lCrg_\-' 

aL1ditors", or others c1ftP.ri11g to sa\'C c11ergy thr<>t1#-(l1 de\il·es or 
n1etl1ucls. flt1t tc>r a loc<1I goven1n1cnt tac:ilil)' 111a11nger, 1Jt1ildi11g 
c11crg.\' 111n1lagcn1r11t is a 11lore t:u111plcx JJrocl!SS. ·111c 111air1 
clcrl1C'11ts <>f tl1t• cnr.f'Et\1 n1ar1ageme11t procc.c,s an!: 

DA'l l \ Jli\SE 
The l>L1ildh1g's e11e~· sottrces. including lttili~· a11cl flael 
ac·c:ou11ts, rlllJSt l>e identified and linked tc> 1>a11iclda1· f\tnctic1ns, 
sL1cl1 as l1patir•g. cooling, hot \vatcr. m<>lun>, aJJplianc·c!s, ligl1li11g, 
ctr. ,\ l>asic profile <>f tl1e building's past cnr.rt.'Y t1se 111t1sl IJc 
establis11cd ar1cl a consistent set of pcrforr11a11ce 111cast1rcs. c>r 
Energy l tilization l11djces lEUls1, must be dc\'elnJ>H<I. I•:l Is arc 
ttst1ttlly expressed as B11J per sqt1are fc>c>t 1>e1· year. tScc 'rhn 
~tir111csota 1-:ner,zy 1\gcncy's Loc:al GO\'ernmt?nt 1\c:1·c)t1r11i11,g 
PrtJc·1:durcs ,\fr1nual - c .. 1ll c.; 12/ 296-88991. 

BUILDINC; Sl lHVEY 
1\ tl1orc>11gl1 i11ventc•ry, i11spectic111, arid 1Jerfor111a11c·e tesli11g 
suf'\'P.)' of all tllajc>r e11t~rgy-t1sing eq11ip111cnt, a11d <>f tlle b11ilcling 
e11\ elope \\·alls, roof, doors, and vvindc>-..vs - 111t1sl lJc c·o11cll1<:tecJ 
to identity c>1>1>c>rtt1nities fc1r i1npro\irtg e11e®' cflicicr1c;y. 
Energy Cc>r1S(?J,1ation i.\leasures ! ECi\ts l sl1ould be de' cl<>JlCtl fc>r 
tl1esc c1r>1>c>11lJrtitics. 

CC>ST AN1\l.YSIS 
ECf\ts shc>uld be categurucd as nc>-cost, lo\\'-C'ost I \Vit l1ir1 c·urrc11t 
or JJrojr.<·&ed opcratir1g l1udgetl, or <'aJJitaJ cost (rcqt1irir1g 
ir1dividt1al tn!aln1e11t as a capital ir11pro\·en1e11t1. 1''or C<'lc:l1 1-: c~ ~t. 
l>asic cost analvsis sl1ot1ld be co11dt1r.tcd to icier1tifv: 

• • 

• e.\J>ectcd cr1urgy cost ~\ings lannt1al l 
• CXJJcctr.d implc111c11tation cost 
• si1111Jlf? 1>a)·l>ack fi1nplementation cost : ar111t1at 

e11ergv c·c1st savi11gs1. 

Local (Jracti<'eS r11ay rcqt1ire additional C<>st ar1alysis, taki11#( irtt<> 
ac<·c1t1r1t tl1e litllC \ 1alue of 111onev, sucl1 as: • 

• clis<'<lt111tcd payback 
• cliscot1ntcd c·asll flO\\' anaJvsis 

• 

• c·ost l>er1etit analysis. 

( ~tore i11f or11u1tic1n <Jn tl1csc rnethods ca11 l>c fo11nd ir1 .';in111l{{icd 
Encrxv IJesi,~n £t·or1on1ics. NBS Spcc·ial 1>ublic.atio11 544. l J.S. 
llepart1t1cnt of c·ummcrce, Natio11al Bt1rcal1 of Star1clards, 
\\ast1i11gton, 0.(:. 20234.1 
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1~1PJ .f~;\IENT1\'I 'IC)N Pl .1\NNLVG 
Putting F:c :~ts i11to practice and n1air\laining lheir cffcc;tive11t!ss 
car\ l>C tl1e hardest part of the J>ru~ram. lnl~llemerllation 
mctl1ods includC' 

• trair1ir1~ l>l1iJdir1g pcrscu111el it1 T'C\ised operating a11d 
mui11tcnanc£~ procedt1rcs 

• developing bicl spccifi<'ali<u1s for t~quip1nc11l 
• rc\it~\ving bicl 1>r(>}Josc1ls 
• preparing bt1cJget pror><>saJs; ir1<·lt1cli.ug a l>l1dge1 

set-aside fc>r ECJ\1s. 

~tO~l'l'OHING AND RE\'lf~\\' 
It is \·;tat l<> dcvcJclJ> rnca11s <>f <'hecki11g l>t1ildir1g pcr1'c>r11ia11cc ir1 
future y<~ars if EC:\1!-t are to rcmair1 t~ ffc<'tive. ·rt1e basic~ r.nerl{y 
1>rofile ~111d El 'ls can be ust:d as a l>asis for a regula1· accot1ntir1~ 
a11d i11f or111atio11 s~·stc111. \\'l1erc dala fror11 c11r.rro1 l>ills arc fr.d 
cacl1 111c>11tl1 i11tc> a svstc111 tl1at a11alvzes tl1e clata in lernis of 

• • 

past or targeted JJ<:rforn1anrc n1Pasurcs t l~lJls t. (Sec tl1P 
:\tinne~ola Enell{\' 1\gen<:) ' S wc:a/ (;()\ 't?rnrt1c11t \fant1.1l for n1c>re 
ilif orn1atio11 on r.nerl{V arc-<>t1nti11~1. Sr.e 'l'ool 3.3 for 111c>re 
infc>r111ation <>11 l>t1ildi11g e11crgy al1cJits, inrlt1cling a si111plc l ~C :~l 
l' l1eckli st. 

l\tost lc>caJ go\1e r11111cnts <J\\tl or lpase vcl1i<·lr.s fc>r poli<'C, fire, 
admi11istratic>11, sanitatio11, and <>ll1er senic·es . Si11cc ~;isoli11u 
prices ha\e 1isr.11 n1orc tl1an fou1·f0Jd sirlt'H 1!173, a11d ~u1cc tl1e 
111ileaf(E: of \P.l1iclcs no\v c>11 tl1c market ' '<tries fro111 less thar1 15 
to more tl1ar1 50 miles 1>cr gallo11, 111ru1y cilics as \Vt?ll as citizr.ns 
are ltSi11g l1ighcr r11ileagc cars ar1d changi11g tl1eir dri\ing l1abits. 
Some arc C\'eJl r11oving to llC\\' \ f!l1iclc t}'Pes, st1ct1 as clie>~sel, 

11an1ral gas, or aJcol1ol-ftu~led \1chic·Je.,. \C\\' 111111, llc1111c1>in 
( 'ounf)•, ar1d Edir1a are an1<>ng :\li1111nl'>c>ta locill go\ r.n11nc11ts 
\Vho lta\c 111ade <tllc1npts al contrc>llir1g \cl1i<·le fu e l llSc. 

The <>Jllions availal>lc fc>r controlli11g \'chic;le energy ltsc inelt1dc: 

IIBPL\C:E~l.ENT 
\ 'cllicles <'ar1 lJc replaced \\'itl1 111ort? P.11erg\' nffi<:ie11t 111odels, 
citl1cr 011 an indi\idual or fleet basis. 'J'l1e kuv tactur l1crc is 

• 
prclper cost evalltation. J,ifc r.~1cl<• ( .osting 11.c:c;1 is ('Ot11ing i11to 
\vidc r use as a n1pa11S of aC'<.:ou11ti11~ for crlCfl.,ty ar1cl <>tl1er 
l>peratir1 'costs, as \\·ell as the fin,t c·ost, i11 co111p.1ring costs fc>r 
alter11ati\'e , ·e l1i<·le1<>. BasicalJy, l ,C:l : involves atldir1g l<>gc:tl1er first 
C'C>Sl ClllCI <>perati11g C'<>SlS (i11rludi11g f11e)I for Lile C~J>P.<'lr.d lifc of' 
the \ cl1irlP; factors sucl1 as fuel cost csr.alatiu11 a11ct discot1r1l 
rates sl1ot1Jd be ir1cluded. Sec Tc>c>l J.9 for l'<>sl sa\i11~ "-'timatcs 
from vel1iclc replacement . ~lore infc>r111atic>11 on l,(.(; is fot111cl i11 
this c:J1uptcr. 

HI-:DUCTlOl\I IN FLEl':'I' 
1\ compr-et1cn~ive r'Cvie\~· c>f vchiclt! use and dcpar1r11c11t•1l 
scn·ice 11ccds ca11 someli111es justify rcclt1ci11f.( ll1e ntlll"lber <lf 
\ehic lcs i11 1l1e tlcct. c:o11solidatir1g ft1nC'tic>11s, combining <>r 
clin1inali~ trir>s. reloc.1ti11g fw1cticl11s to r cdlJ<'P tra\:t~ I 11cccts, 
nr1d otl1cr ma11agc111r.nt slrategiel'> <<111 be lJsed to acG<ln11>lisl1 
tl1is ohjectivc. To earr~· ot1l tt1e con11Jret1e11si\ c rnvit:\\", a 111ctt1c>d 
for rccc>rding lriJl infor111ation, st1el1 as a velt.icle log s~ sten1, is 
11eeded. 1\ trial slttcly ra11 l>e carried ut1t for a lin1il<'CI J)Criod l<> 
gatl1cr clata for a partic·•1lar tlepart111c~11t or \'ehic:le. 
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11\IPRO\'E l\L\li\VfENANC~E 
1•e1f on11i11g si1111Jlc 1naintcnance tasks st1rl1 as: 

• rllr.rl<l11g tire i1lflation 
• c:tl('<'ki111-( c1il lc\cls and changing oil t"Cgt1larl)' 
• 1'<.'gl1lar tl1r1Pt1i>s 

ca1l sL1l>~l<.1r1tiall~· ir111>rovc \·chicle pcrforn1a11ce. 1\ \Cllit·lc 
fl1Pl 111ai11lc11a11<'e l<>g S~' tern. in \\' l1ict1 dri\ ers record lttcl a11d 
sPrvict: pt1rrl1ast!S, can int·lude prcscril1ed 1naintcna11<'1: 
i1rc>ct~dt1rcs at s1>ecific mileage i11ter\'als so Ll1at drivP1~ k11c''' 
\Vt1al to lie>, a11d at '' J1at i11tervals. See ·rool 3.2 for e~tin1c.1lt!S of 
n1ilcagc i r111>1"0\'Cn1ents fro111 better 111air1tcnar1c·e. 

li\f l'H< >VED 0Pr:lti\'110~S 
A lot l>f t-(asc1li11e CllJl 110 \\'asted tl1rot1gh u11r1eccssaf")1 idli11g, 
rapid <1<.·t·clcra tiu11 a11cl dct:eler<ttio11, !ugh spcctls. ancl c>1 l1c?r 
l1nsic.· clri\ ir1g pr-dctic·es. 1\ sin1ple d.:'lshl>oard sticker c-.1n 
11rcsrrihP. c>pcratinE( 1>n>cedt1res. 'I l1e best \Va~· t<> i1111>rO\C 
drivin~ Jll'ttC:tit'C'S, }10\\'C\(ll', is to (:n.~alt! a Uli\CI' in<'Ptlti\'l! syste111, 
i11 \\ tticl1 d1i\ c•~ \\1l10 consistently tasc s1>e<'ifit· 'el1iclcs are 
J'e\\ artlccl fc>r 111ccti11g targeted cost-per-r11ilc fiE,1\.ares, c>r fur 
recordi11g tl1c }Jest c·c1st-pcr-mite perf orn1anc·e i11 a ~i\c11 
dc•1>a11 r11c11t or \'el1iclc pool. 'I ltls kind <>f 1>ro~ra111 needs a 
\t!l1iclc/ dri,·er h>g s~stcn1 le> record <>J>U1Clti11g cost data. 

FUEi , l JSE l\tCJNI'l'OHING 
Son1e larger t'itir.s use a co111p11teri.lcd f\1el dis11er1si11g s~·stc111 
\\'itt1 "cr'l•clit <'ards'' tl1al al1tomaticall\ recc>r'<.l ft1cl \ISC. 1\ Jess 

~ 

C.\JJC11si\'e approac·l1 is a \ ct1ir.Je fuel lug s~·stcn1, scJ t Ital all flt els 
a11u ser' icir1g 1>urGhascs are recorded. Since sucl1 a S)1stcn1 
clcpe11cls 011 clrivc-!r curn11lia11re, ai1 i11cc11ti\'e 1>rc>gnt111 or otl1cr 
111oti\'ati11g n1ctl1ocl shc>uld l>c \ISP.Ci lo c11co11rage t1sc of tl1c 
s~·sto111. (Sec tl1c l\tinnesota E11crro1 t¥ency's f,11c:nl C.tJ\'t'rT1r11c11L 
CflCf"~.\' r \t 'C"<Jllllfifl£ f>rnc<:c/ur<:S ,\fa1111af for lllOrr. infc>rr11atiorl Oil 

vet1ic:h: ft1cl acc·cn1r1ti11g1. 

\f<1tio\1~ aller11ati\'CS to g<1solinc-po,vered 'ctiirlcs are t1ei11g 
ptarstJeci. i11clt1djng cJic~se), 11aturaJ gas, alcohc1I cJr gasol10J, ar1cl 
clc<'t ric.· veluclcs. I Jiesel vchi<'les are rclati,·ely '' t~ll-pro\Cn, a11ci 
offer inl1>1'0\Cd milcagu and lO\\.er ft1cl t·osts. 'I l1e~· M\C less 
"pick111>" a11d prcsc11t son1c air 1>ollution 1>rcJl>le111s. Natttr&tl ~as 
\cl1ic·lcs a1"t! t1sc..>d in I <Js 1\r1gcles, l>)-' tt1c .S. Pc>!'ttaJ St!r,icc, and 
c1t t1er put1lic· IJcxJies, largcl)' tc>r pollt1tion-<•or1trul rcnso11s. 1 ht~)' 
rcqt1ir1! SJ>Pcial c11gine adaptation ar1d diff crcnt n1ai11tc~1lit11c:c'. 
(;<1sol1ol is gro\\·ir1g in JlC>pulati~· and C>lfers tflC lllain am•arlll~e 
of !'ttretct1i11g gascJli11c st1pplies. It J1as causecl 1>rcll>lc111s i11 some 
<1 ngi11es a11cl t111dc!r so111c dri,inl( condition.'>. Pt1rc alcol1ol ftat•I is 
hei11g llSt·d i11 a ft!\~· c<i:>CS hut reqttircs engi11t~ 111oclification, has 
lo\·vr.r etlt!Jlt\' c·c1ntl~rtt tl1an E(asc1li11e, a11d as ) 'et offers 11c> rost 
adva11t•1~c. 

See 'l'ocJl J .:? l(u· other relP.rPr1c·cs on \'t!lticlu c11cr,{\' 111~111a"'t : 1ne11t. 
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SPECIAi .. FUNCTIOl\rS 

STREET l~IGlfTI!\:G 
1\lr11ost C\'e~· local go\'emment O\\llS, OfJCrales, c>r leases street 
li~hts. ftet·e11t in1pro\'ements in la111p tccl111ol<'l{\' l1a\·c -.pt1r1'Cd 
r11ru1y llX·al #(<1\:·en1ments to replace tl1cir ct1rrt!nl fi\tt1rcs \\ iLh 
m<>rc cffic·icnl t)rpcs. Otl1er praetices, Sl1cl1 as rcdt1cir1g l1<>t1rs of 
operatior1 and renegotiating t1tilit)' cor1tract.s, <'an also rcdt1ce 
enerKv <:c>sts in street li~hting. 

Sc>mc CAitr11plcs of cost ctifferer1tials l>et\\'ec11 la1111> l)'J>es are 
sl1cJ\\O in Tc>ol 3.1. 1\part fro111 1-epla<.;ir1g ti\1tircs, yot1 ca11 als<> 
rc>dt1c·e l1c>t1rs of operation tl1rot1gl1 more rarr.fi.11 co11lrc>I of 
tir11i11t-( eqt1i1>n1t!nt in different areas. Savi11#(s J><>~sil1Je fro111 
rcdt1cing opcratir1g l1ou1-s are aJsc> sl10\\11 i11 'l'ool 3. J. 

Otl1c1· isst1cs ir1 considerinf( street ligl1ti11g e11cr-g_v <.'<>st control 
i11clt1<1e: 

• l ltility Rates: 1\lakc st11·c tl1al the rates are al>1>1·01>riate to 
vot1r siruatio11. ~1anv rate st•hedt1lcs arc based <>n esti111atcd 
• • 
l1c)t1rs c>f 011r.ration. [f yott ran rcdttCl! cstin1ated l1c1t1r:s l>y a!; 
little as an l1uur per cl.a)• c1r ir1c·ll1dc a fi ,\1\.Jl'C outage l'ac:tor, 
sa\ings <-.an be considerable. 

• ()\.\Jlt~r-sl1i1>: C ~lianging fron1 a leasir1g le' a11 0\\11crsl1ip 
JJOsilior1 car1 i11 su111e cases sa\c thu local go\ e111mcnt n1oncy 
if it tiscs better ft\lures arid keeps better <'011trol <>\er 
01>eratir11{ 11cJurs, maintenance, a11d rcplacen1e11t. 

O'I'HI-: R Fll~C..TIOi\'S 
Enerro• sa\i11gs c·an l>c fot111ci i11 other s1>ecial ft111ctior1s, 
i11cludir1t.(: 

• Water Sl1pply Systc111s: \Vatcr cu11servatic>11 1>rol(r<t111s, suc·J1 as 
dist ril1t1t ior1 of sl10\VP r llo\v rest rit·ti on, c-..111 reclt1c·e < ·c1sts f<>r 
J>lJTllJ>ir1g ~111d lreat1ner1t; pr<>pnr srl1cclt1ling, lc1ading, a11cl 
111ai11ter1a11c·e <>f pt1n1ping cqt1ip111c11t cru1 alsc> rcclt1c·e ent:rttv 
ro~ts (sec Tool 3.4 for 1r1orL ir1fc>rn1atic>nJ; 

• \\'aste\vatcr Systc111s: Local #(<>ven1mr.nts tl1at <l(lE!rale sC\'\'agc 
f aC'ilitit!.'i <·a11 rcdt1cc c11crgy costs t l1r<>l1gh better cr1gi 11e1!rir1g 
ar1d n1anagcmcnt ir1 plant operati<>rls (sec 'l'ool :l.4 f<>r n1orc 
i11f<1rr11atic>r1 <>11 these practices!; 

• Solid \\taste: Proper ruulin~, dri\i11g practices. a11cl 
111air1te11an<·e c>f solid \'\·astc collcctio11 cai1 l>e c·c>111tJir1ed \Vitl1 
re<·yl'lir1g progra111s to rcdt1cc cr1crl{\' LISP.cl i11 solitl \\'aste 
<>J><!ratic>11 (sec 'l 'ool 3.4 for more infor111atio11 1. 

P HCHASING 

The \Vay in \\'hic:h tl1c local go,·cn1n1e11t l>lJys \Cl1iclcs. olfiec 
P.qt1ip111cnt, l)t1iltli11gs, a11d otl1er enr.rgv-co11st1111i11l{ itc:ms l1as a 
nlajc>r i11111aC't on tl1c go\ .crt1n1er1t's lc>ng-ter111 c11crl{V effi<·ic11c~. 
Sc\ eral states, l\ tir1r1esc>ta being 011c of tl1e fi rsl, ha\'C lJc/;{l.111 t<> 
cr1cot1ragc local l(O\er11ments tc1 inclttdc life-cycle c·osti11g or 
sin1ilar 111cast1rcs i11 their procuren1e11t J>rac:ticcs. State Sll}Jport 
r11<1y l>t> r1eetled to ovcrc·omc tl1c lo\\'·bid 11?qt1ire111c11ts L111cier 
\vl1i"l1 m<>st lo<'al govern n1c11ts operate. 
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Llfc·<'~'<·le t'l>sti11~ can hl! applied to ropy n1act1incs, air 
co11ditio11crs, \\'ater t1eaters, and olher cqt1ipmr.n1 \\'ltPre it is 
straightl<>nvard to ustin1atc pt1rchase price. lifcti111e, energy 
co11st11111>ti<>11, ar1<I 111ainter1a11ce costs. Jjfe-c~clc costir1g fr>r nc?\\' 
l>t1ildir1g~ is 111<>re difficltlt, hecau.se (?Sti r11atin~ •~11erg_v t1sagc 
from l>tiilclir1~ 1>lans requires 5ophisticatccl corllJ')lt l(•r nt<Klt>li11g 
,, .. otl1cr c·on11>le.x anal}1i<·al tectu1jqt1cs. l.<>t·al ~c>\P.r11111c11ts 
sl1ot1ld ad<>J>t l>t1ildit1g r.\·aluatio11 1>rrx·erlt1re~ st1ilat>lc for tl1eir 
ir1tcmal a11aJyticaJ and data processing ca1>al>ilitics. 

~tore ir1fc>rr11atio11 <tl>ot1l life-cycle t'c>stir1g t.'<111 l>u fot111ct in 'T'<><>I 
3.U. 

wu\NAGEMENT SYS'I'E~fS 
Often lite least dr.vcloped, yet one of tt1e n1ost i1111>ortur1t, 
clcmc11ts of a11 energy progra111 is the ma1lagc111c11t systcr11. 111 
t>rogram after pr<Jgra111, the e11ergy 111casure!-.i are ~C>llll<l, tl1c 
ec·c>r101nics an• attractive, the support is strong; ) 1el alter tl1e 
i11itial rc>ur1d uf 11la1111ing a11d acti\ity thP. 1>rogr<t111 litdcs fron1 
\ie'''· \\111c11 tl1is l1appc11s, it is <>fte11 l>cl'<1.t1sc cif i11adequale 
ongoir1g n1a11agc111cnt. 

\\'liat goes ir1tc> g<1ocl c11r.r~' 1>rogram n1a11a~e111 c11t'? 

• 1\t1 c:ncrE{\' al'C'ounting i1r1cl l>udgcting .S) ster11; 
• 1\11 c11Pr#:{\' ~>erf orn1a11c:e t>\'alttation n1etl1od; 
• Art "c_1ccot1ntahilit~·" a11cl inc·enti\'e strt1ctt1r(~ c>f rc.SJ><n1sil>ility tl1ut 

kc(lr>s pPrscu111cl foc11~ecl <>r1 cr1crgy gcJ.als. 

\\'itl1011t tl1ese l>asiC' fc<tlures tl1c cnerl{\' 1>rogra111 ,,;11 s11tfc?r 
altt•r· a sl1or1 tin1e fru111 lar.k c>f feec.ilk1.ck on r>r<>grP.ss, l.tck ol 
i11lort11atic>11 for setting 11e\\ goals, and lack of r11c1tivatio11 tc> 
r11ai11tair1 tt1t? t•ffort. 

·1 t1c 111c1st l>asic r11anagr.n1e11t tool is an e11erl{v al:e<1l111ti11g anci 
ir1for111ntic>11 systc?111 tl1at produces tll"Cfl1l i11fc>rn1alio11 011 c11crl{\' 

<.'lJSls at1d c·c>nst11111>liu11 le,·cll'> c111 a rcgt1lar 1Ja1'1is. ' 1'111? ~li1111t:scJta 
Enc"E(V Ager1cy l1as r>rodured an F.11er!-{_\' 1\ ('{"()Llllli11g Prr>c<·cltll't'S 
J\Ja1111al .fc>r l .r1cul c;,,, c:r11111c11ts :111ci Sc/100/ !Jistricts lc> r11eel tl1e 
11eccl fu1· a t111ifc>r111 ap1Jr<>arl1 to enC'lt\' ac·c·cn111tir1g (C'all 
Ci 12 2U6-8899 fc>r 111orc i11t(1rr11ationl. This marllJal rel\ t:r-s st1cl1 
l<>1>ic.s as: 

• itl\t!11torics of c~rlt~r~· st1pply arl'c>u11ts 
• 111011tl1l~· re<'t>r'Clkeepi11~ f<>rms a11d prcx·eclt1rt!s 
• c : 1 "t•atir1~ l ~11crgy l ise lr1diccs (ElJlsl 
• c·on1pt1terizi11g tl1e s.vste111 
• 4JC'('Cll II l ti I tg f<H' 

bt1iJdi11gs 
prores,es ( \\ aste\\ atr.r treat111e11 t, ctr:.1 
str·c·ct lights 
,.,?l1ich:~ 

• c11crgy 1Jt1cl~etir1~ ar1cl cost anal~rsi~ 
• rt•adi11g t1tility n1t:tP.rs 
• c11crl{\'·Sct\'i11~ Lips for interic>r ligl1th1g, strt~t!t lihi11ti11g, iutd 

\ 'l'llit'lc•s. 

Tl1c Jlartic·t1la1· clcsi~11 cif ,V<>UI' e11crf.{\' ac·<'c>t111ti11g systc111 ''ill 
der>er1cl <>11 tl1c size ar1cJ co1npJcxit~1 <>f yot1r loc·al gcl\r.n1111e11t, its 
111a111><>\\ Pr, a11<l ils t·11rrc>n t accot111ting pr-Jrtil'es. \\1llittcvcir I orm 
tilt! :tcCOl111ti11g systt~111 takes, thP.re a1·c rcJatPcl isst11!s tl1al 
sl1t>L1ld l>t> considf!recl: 
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ACCOUNTAHILI1Y 
A \.\.ell-de_.,iKned system not or1Jy pn>cesses data, it also assi~11s 

f'CSJJonsilJility. Tl1crc is a need to r1takc ir1dividLtals rebponsible 
for re1>orti11g, re\'iC\ving. ar1d acling 011 er1e~· data. lndi\idt1al 
personnel, by department or funr tion, must have specific 
t'CSJJonsibilities assigned to keep the informatior1 flo,vir1g, and 
fio\.vir1K tu tl1e rigl1t places. 'I t1e infom1atio11 n1ust get to the 
indi,ridttal \~110 can best appl)' it. 1-~or insta11ce, if a central 
<'c>mJJlmllcr's <>ffi<'c proce~sps the enPrg}' clata, reports 111usl 
llov\' l1ack <>ut to operators i11 a f<>rn1 tl1at alh>\\'S them to sec 
110\v tl1c~" are perforn1ing a11d tells tt1e111 \Vl1t!re tc> l1>c>k for 
problems if they appear. A<> another example, c11er~ budgPl 
line itf'ms n1t1st be relatahle to speritic: farilitics or operatior1s 
Sc> tl1at i11dividt1als cru1 IJe made respo11sil>IP. fc>r m~eting SJJccitic 
gc>als. 

llJl,l ,IN(; HEVIE\.V 
Tl1c systc111 shot1ld contain 1Jror.cdt1rcs for fJOSili\'c verific.:ati<Jn 
of billli1~s· accurac~, tJirougt1 i11tcr11al r11clcr n~cc>rdk .. !P.Jling, 
1l1rc>t1gh #(ltidelir1es bruted on k110\v11 const1n1ptio11 f>attcms, or 
rate c·la .. sifiration re,rie\v. 

l\IOTIVA1'10N 
Ne> er1eq{\' accou11ting s~:~ten1 is eflortless. c;i, t~n the da~·-to-day 
1>rt•ssu1't~s c>11 e111plo~·ee!l., some tltir1gs. ( i11t'ludir1g uncrg_\ 
ac'C'Cllllllir1g, I C'all get deferred C:c>mpliall('l! \\ ith cncrro• data 
rt~~lc>rtir1g requireme11ts car1 be act1ie\ed tt1rc>t1gl1 either 
r11a11datorv or inccnm·c m ethods. Incentives cru1 take tJ1e fc>rrn 

• 
of a\.\·ards sucl1 as e1nployee.s su~esti<>rl a\.\artfs <>r 
n1anager-of·thP.-month a\vards. For persc>nne l \\.itt1 
res1><Jnsibility for "·chi<'lcs, bt1ildi11gs, or f\1ncticJns like \.\1tste 
trci1t111c11t, c r1crgy r11anagc111c11t can Ile a srJccial criterion in the 
e111plc>ycc's ru111t1aJ pcrforr11a11ce re\iC\V Jlroress. A IJc>nt1s 
system fc>r meetir1g or exceedir1g enel'h.'V saving targe ts is 
anotl1cr possilJility. 

These ki11ds of cc>nliidcratic>ns ran 111akn tl1c crier~ at·cuu11ti11g 
syste111 a \ e1y cffecti\'C 1l1a11age n1e11t lOt>l f<>r s•1stai11ing tl1c 
initial c11crgy program effort and bt1ilding cr1erro.• a\van~11c!ss 
into tl1c basic: operJting princ·iI>les c>f the loc.11 ~O\'Cr111c11t. 

EXAI\t1PLE: 
c;,>mmunity X had been tcying le> c:ontrol itft energy costs for 
&evcral ycan;. Controlling thermo&t.ats, turning off llghtft, 
installing double '"indo,~·s in the city l1all, and rcpliacing 
full·~ire municipal automobiles ,,;th compacts had already 
been t1ndertaken. The comprehensi\-e energy plan11ing 
process, ho'"·ever. generated intereftt in a \\idc rang<~ oi 
opportt1nitics. As the adlisor,· con1miNsion co11ducted its 
'''>rk, the city admini8tratorft and ptablic ,,,,rkH dire,: tor 
111adc a co11lprehc11si\-e re\~elv of 111u11icipal opc1·ations. 
'l'his resulted in an expanded ener~r managemcn~ program 
for g''''ernment (Jperatic>ns. 'l'he step!'i taken in the 
develf>pment •>f this program included: 

1. r\ ro111f>rul1r.nsi,·c sttld)' of city-o\vnccl bt1ilclir1gs. i11C'hJdir1g 
t ltt! cJ1?\ 1!lc>JJr11t!1ll of a data l>aSl!, idP1ttiJiC'aticu1 elf c•11cr#{\' 
cu1 1se1'\·~1tic>11 111easl1res, ar1cl collt•c·tic>11 of 1>reli111ir1ary <'Clst 
a11cJ sa\ ir1gs data fc>r eal'h n1Past1re. '1'111: Slit'\<!) \\<lS 
c'(u1ch1C'tnct I>)' 1>til11ic· \\Clrks staff\\ itl1 111!11> frc1r11 tl1c cit) 's 
CC>llSlllti11g P.11ginr.r.r. 
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2. l•r<>111 1l1c t1l1ildir1gs .sti"c:~'· a list of c11c~· c·c111~c1"\atio11 
mt•ast1res, ra11k1:d l>)' cost and sin1plc> pa}rfJack, \\'as de\ elo1>e(I. 
~11.'a.StJrt!s flnl<l<ll>lc ,,;1hir1 tl1c c..'isting n1air1tc11a11cc l>l1dg1:1 \\ 'ere 
~eparat1!ci fror11 tt1osc n•ql1irin#{ a capital in1p1'0\ c111c11t 1>rogra111 
st1l1n1issic111. 1'httsP. more c ostl\• meast1rcs \\CN! ft1rtl1Pr' c lll<tl\·~ccl. . -
arl(l detailnd <'<>st cstin1ates ''ere dc,elc>Jlf'cl l>)' a11 
arc•hit<!<'l e1igir1t:>Pr firn1 i11tel'estcd ir1 clc>i11g tl1c \\ ork. ~P.\t tl1e 
Ol('ast1res \\ Pl'C "Jla<'kaf(etl" for f11 ndi11~ tl1c capital i m1>r<>\ Htttt'tll 

1>r<>gra111 <>' ur a fr\ c-y~ar J>r.ri<>d. 

3. \ 'cl1icle re1>la<'eme11t '''as 11ot considernd ~i\'c11 1111! f!.\isti11g 
1>ractit·e <>f l>t1~·ir1g con1pact cars. Ho\ve\'Cr, a n1a11ual log a11<t 
re11ort syste111 ,,·a~ clr~\iscd to track 111ileage ai1d 111aintcna11c·n 
for each velticlc. 

"· ' l't1c J>t1hlic \vorks director obtai11ccl bids fro111 111ar1uf'acturcrs 
for higt1-prnssure i,odit1 m light fi~ture& and rec.:u111111cr1clPd 
graclttal n!placcme11t of c..listir1g n1cn:ury \.a1>0r fi~lt1rt:~ <J\'l!r a 
ft\<!-)"car 1>cric>d. A c·apital bt1dg1~t sub111is.,ic>r1 \VilS prcpareci l<> 

st1pJlOJ1 tl1e recomme11ciation. 

5. ' l l1c '''at er dcpart111c11t issued free sho'' er flcl\\' restrictors to 
all c·t1stc1111crs irt a 11tailing tliat inc·luded a list <>f \\Ulcr 
conSPr\atio11 1neast1rcs. It also re'ie\\:Cd J>t1n111i11g opcratit>11s 
ar1d fot111d tlial co~l savi11gs \Vere available tl1rougt1 t1cttur 
regt1lar n1ai11tcna11c·e a11d thrc>ugl1 n1ore rarefttl c>1><~ratir1g 
pra<·ticcs to reduce O\'cruse of pt1mping t1nits. 

6. '1')1c IJt1n·hasir1g dcpru1111cnt ol>taincd the lJ.S. UcJJartn1e11t of 
Cu111r11er<·e 1>t1l>licatio11 on life-cycle costir'lo( ar1tl rc,ised its 
pm<·ecll1rcs to reflect life-c~cle cc>stinto( p1inc·i11les. 

7. Tl1e ro1111>troller':, office institl1ted a systc1l\ for trackir1g 
er1c1·gy <'(>st <tncl t1sage ir1 all buildit1gs and major lJtilitiy 
accol1nts, using thu State Energy t\gcncy's L<1l·al Gr>\ r.rnr11t•111 

J·;nerr,,v 1\cc·o11ntir1g ProcP.ciurcs ,\Janual. 1'he sysle111 inclt1ded a 
reporti11g system ir1 \Vhich 1nru1agers \\/itl1 li11c re:-.11<>11sit>ilit~1 for 
maj,>r er1crgy-t1sir1g fitcilities and fu11ctions \Vere evalt1atcd f?acl1 
yP.ar 011 their t1r1it's energy pcrff>rmancc, as pa11 of tl1eir regular 
a11r1t1al rc\ie\.v. 'I J1is svstetll \.Vas cornbined ,,;t11 an U\\•ards 

• 
prc>gram \Vl1ict1 ~1VC! recognition to e111ployees for c11crgy-sa\.i11g 
st1ggestion~ (tl1rough a "su~cstic>n box" pmgramJ ancl tor 
enell{V sa\ing 1>er:forma11ce (for lir1e 111anagersl. 

UTII.JITIE S 
1\n impu11ant tt~st of local e11ergy progran1s is tl1eir al>ilit~· or 
failure tu trsc all of tl1c resources at their disposal. 1-:Jeetric and 
gas l1tilities contain sorr1c of the greatest resot1rccs a\'ailable to 
t'<>n1rl1t1nities for planning nc\.v er1ergy strateE(ie~. Lltilitics ha\ e 
tl1c experience, the rnru1po\vP.r, and the finar1cial caparity l<> 
111ake rle\<v e11crgy strate~es "''ork. f'or exan1plc: 

• Nc>rtt1~r11 States Po\-vcr cc>ndltCts a cuslo111cr attif! insl1latior1 
1>rc1gra1111 ir1tt!mally acimir1istcred and fi11anccd; 

• ~1i11r1cg.1sco is ~1elping the ~finneapolis HotJ~ing and 
Redevel<>pmc11t At1tl1ority implen1cnt a lo,,·-ir1tercsl 
erle'l(.V conser\'atio11 loan program; 

• Sc1111e electric cooperali\ cs are offering er1ergy loans to 
constrmers; 

• So111e utilities arc! pa~ing customers not to use 1>0,,·cr at 
<~riticaJ peak periods, to keep generatir1#( costs do\.vn for 
tl1c ''hf>le comml1nitv. • 
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TYPES OF U'I'II .J1'TES 
1'o l>r.tter t1r1der,tar1d \vl10 tl1e utilitiPs are <lnd hO\\' thuv can he 

• 
pc1rt of ttu~ cc>111rr1\1r1ity's cr1cry0· stratelZ'', let's lo<>k at tl1c tl1rcr. 
hasic kincis of t1tilitie1'>: 

IN\'ES'J'O R-0\.\'N EJ J ( J OlJS l 
1'HI·: ICJlJs , like t\'orthen1 States JlO\\.er a11d :\liJ1ncgasc:·o, at'<! 

corporations rt1uch like atl)-' other, \\itt1 st0t·k.J1u1dt~rs, bcxtrd <>f 
directors, etc·. Tl1eir n1ai11 difference f ro111 otl1er c·o11>orations is 
tl1at tl1e~1 are regt1Jated 111onu1>olies - tl1ey J>N>\liclc f-'~\< lt1si\·e 
elcc·tric or gas st~f\ic:c i11 a s1>ecificcl ~f'\'ice area. Tt1ci1• r.1tcs. 
profits, and <>JJr.1·ati11g practiecs are regulatecl a11d rncu1itored 
l'losel\• m• tile l>t1blic l Jtilities ( :on1n1issio11 ( l'l c:l. 

• • 

l\.llJNICI PAL lITlLI'n ES 
Q\.\fl~ and OJ>erated I>) local go\·emn1er1ts, tl1csc l1tilities arc• 
not PUC:-1'Cgt1latecl, as tl1cy ilns,,•er to their 1oc-al J>Olitical 
stnJcttJre. Some 1l11111iCiJJals ge11eratc el<•ctricity, son1e pt1rcl1ase 
fro1n othnr t1tililics, ar1d otllr.rs botl1 l-(cncrate and 1>t1rcJ1asr. 
from <>lhl:r t1lilities. ·rt1ere arc also Jai 'er 1>11blic po\\·er ager1<·ics 
\'\1l1icl1 l:{e11erate J>O\'\ er fc>r n1e111l>cr r11ur1ic·ipal tttilities a11<.l 
share costs of Jl<>\.ver plants a11d trans111issior1 li11es. 

COUPt .. Rt\ 1'I\ 'ES 
lltiral elc<'triC t'OOJ>Crctti\·es bega11 i11 tl1c 1930's as part of tile 
~C\V lJcal a11d 11<J\'\' scrvP large Stlcti<>r1s of 1,1ral areas. ·rt1e)' 
\Vere ofter1 P.Stablisl1ecl \\lht!re ('tJstor11crs \\'ere toe> sparse for ar1 
lOlJ to n1akc a J>rofit i.lt1d \vl1t>1'C l'l<l lo\v11 \Vas large cno11~J1 to 
sttf>port a n1t111<·ip.-,1 ttlility. c:o-01>s arc litc1·all)1 o\v11t>d l>y tlteir 
ct1stu1ncr!). ' l'lle)' generall)' IJU)' all tl1r.ir JJO\\'Cr fro111 a 

ge11eration ;u1d tn.111s111issic>11 coc>t>P.rati\ c~ \'\'hich is O\\.r11ccl l>v tl1e 
• 

local coo1>erali\'es, \\1hicl1 tl1cn cli!)lribt1tc elcc;tril'it.) Lo 
l 'llstomcrs. 

UTIJ,11Y-GOVEHN~IEN1' RELA'fIONSI-JTPS 

lltilitics, tl1er1, \al') \viclel~· in size, O\'\ 11<~rst1ip, and 111ctl1od <•f 
C>J>eration. I ,ocal go\ crr1111cr1ts c.cu1 ha\·e a \'itriCt}' of relations Iii J>s 
\Vitt1 utilities: tl1ov t·an O\\ n then1 direct)\ (i11 tl1c c·ase of a 

• • 
111t111ic·i1>a) I buy pcl\VCI' front tl1e111 at retail, or bt1y pU\\·er frclr11 

tl1ern at \\·t1oles.tlc for distril>uticu1 \Vitlli11 the r11t111ic·ipal syste111. 
lr1 tt1c cor1se1,<ttic>11 and re11e\val>le resot1rce area, l<>l'al 
govcrr1mcr1ts can \vork \'\·itl1 t1tilitics ir1 several \\a~·s: 

• Tilt? loraJ ~Cl\'cn1n1c11l ran fir.Ir> cree:1tP fi11anci11~ n1ethods and 
inccnti\CS for encrroi t>rogram serviced by tl1c• t1tilit)1, as 
l\li1111capoli~ is doir1g '" itl1 ~1i1111pgasco. 

• A r11ajor t1tilit}' rcsicler1tial cclnscn•atio11 progran1 hcga.11 i11 
t\li11nesota in l~)8J. 'fhe l\li1111c~ota J.:11e1'gy Ccu1sef\alic111 Sen ic·e 
r~fEC.SI reqt1ires tl1c lar#(cr regtilal<'d tltitities i11 1l1c state 
tc> offer (?11crro at1dils a11d relatcc.l ~er'\1cc~ to all their 
residential ct1st<>111e1-s in bl1ildin~s contc1i11ing f<lt1r or lf!,,·cr 
l1oltsi11g t1nits. Tl1c cl1ai~~ tr> the c·uston1cr for these al1cUts ea11 he 
no 1nore thar1 S LO. 'fhis pro~ran1 offers tor.al ~o\ ernme11ts 
in tl1osu c ·o1n1nt1nilif'~ spf'\·cd b~ tl1e 1>rc1gra111 m1 opf>Orlt1r1it.)• 
to partic~i1>alc in a prf>grarn \\itl1 a sizable co11!»eJ"\'<1tior1 
1)oter1tial. Local gc>' crr1mer1ts rnay be able to assist \Vitl1 tl1e 
1>romotior1 a11d ccl11dttct of \1tilitics' lcx:al ~1 E S 
efforts. l\fu11il' iJ>al and <·oopcrativc t1tilities nlll}' also 
be cncouragc~tl to participate i11 tt1c 1>rogra111. 

• Tl1e utility ra11 t1sc its tcc:l1nical c~pertisc, cl.1ta 11rorcssi11;.( 
c.apal>ilit}', a11<.l n1an1>0,vt!r to t1clp run IO<'.~I go\·em111e11t
spo11sc>recl c11crt{\1 f;lirs, \vorksl1ups. training se~sior1s, a11d other 
prcJgrams. 

90 



• 'l'l1u l1tilit~· cru1 \\Ork \Vit11 local e11crE{V plar1r1ers t<J <'<><>rcli11ale 
loc~ll c11r.11{\' goals \\;th tl1c utilil)'

1

S capa<'il~· 1>la11nh1g. local 
1nar1agc111P11t, a11cl other progr-dn1s; tl1is c·an i11clt1clc st1ct1 
a1>11rc><1cl1c•s ru; '' orking Ollt ratr. agrt•c111r?11ts a11d JJO\\ er 
J>t1rc·lt<.l~C agr<~P111cnts for local projects st1cl1 as h)·droclcctric, 
,,·aste-t<>-e11u1ro•. \Vi11d, or other projcrt!'.. 

Cc>r11n1u11ities <>µcrating 111ttniripall~1-o\\11r.d electric a11cl gas 
tttililit•s l1ave <.t t111iqt1c \ eltlclc for 111a11aging <'<>n1111t111it~1 t:r1ell{\' 
ttSt! <111cl cost. ' l'l1crc are o\cr 100 lttLtnil'ipall)'·<J\\'lll'tl electric· a11d 
g<ts t1tiJities i11 ~fir111esota . :'\lt1r1icipal 11tilities e<111 intllll?lll'l~ tt1c 
11sc ar1cl <'<>St of electrici t}' a11d gas by t l1e J>rit·cs l'l1argt>d I rate 
dnsig111 <t 11d l>)' loacl c·o111 rol. Rates cru1 be clt•sig11ed to 
acc·on11>list1 tl1c f<>ll()\ving g<>als: 

• i11crcasn <JI' dt..'<' r(!CJSP. USC for SJlaCC lleating; 
• ir1c·1-case c>r dccr·case O\;crall tise; 
• st1iJ l t1se frc>111 f)Cak J>P.rio<ls to c>ff-1>cak pcricxli,; ;.u1cl 
• e11t·c>t1r<l~fl nr dist'Ul1ragr. ec.;0110111ic· ch~\ t!lo1>111c11t . 

l\tarl)' <JI' tl1esn rate tlcsigr1 cl1anges ,,·ill aJso siE,'11iticru1tly affc<'t 
c·or1s\1111c>r costs. R<:dt1cing the rate of gn.>\\'tl1 i11 cJpc•tric· 
dt~111a1lcl \\ill likcl\r r<~dt1ce f\1ture cost inc·reast's, l>cC'a\1sc 

• 
i11flatic>r1 itl tl1c <'<>SI c>f clcC'trical ~cncrati11g facilities rest1lls in 
llC\\' 1>la11ts costir1~ si~tniflc·ar1tly n1c>re tt1an pn•sc>r11 1>la11ts. 

BcC'a11se tl1u atllC>Uill of generating rar>aC'it~· rcqt1irecl is 
dct<•rn1i11ccl I>~' tl1e peak lc>acl, progran1i:. lo sl1ift t>lel'trical t1sagc 
frc1111 J>Pak <l~111and t<> uft:.peak tin1cs \viii reduce costs. 'fl1is ca11 
l>c at·rc1r11plist1ccl l>)' h>ad n1ana#:{cr11cnt as ,,·ell as r<tte cle:-,igr1. 

Load 111<111~c111<•11t <'all lJr. co11trolled eitl1cr l>y tl1e 11tilil)· 01· tl1c 
c·t1stor11t?r. 1trogran1s l1avc lJrP.n conclt1rted l>~· lttilitics tc> l'<J11trul 
l1ol \\atnr t1calcrs ar1d air conclitiu11cr~. The ulilit\ lt1ms • 
custor11ers' apJJliances uff and 011 basr.d on a prcclctcrn1inecl 
f>l<tfl as t)1e ltlilit~1 tlJJJ1rc>act1cs its r>eak dc111ar1d. I .. l><l<l l'ontrc>l 
n•ttltires a11 i11vei:.t111c111 in l!QUiJJmer1t a11d ~l1clt1ld l>tl Lltorott~hl)' 
custctl l>ett>rP itnplcn1tu1tatic1n. C.usto111crs c<t11 llSC tl1c s<Jr11e 
a1>r>n>acl1 by li111iti11g cJcrlric'aJ ltsc t<> a prcdctcm1ir1t!d 1>cak IJ}' 
n>talitlg clcc·triraJ 11scs sL1cl1 as air eo11ditio11c:rs. 

If 10<·<tl gc>\'t'J11111cnts a11d t1tilities begin c.x1>lori11~ their mlrlt1<.ll 
i11tcrt•sts i11 a c reati\H arid l'<><>1>erati\c n1a11ncr, othur 111>tior1s 
n1a'' l>P idcnti tietl. 

• 

REC;UlA1'0RY ISSlJES 
tJntil rece11tl)' tt1c r eh'ltlatf'd stattt"i of i11,cstor-c1\\'l1cd t1tilitics l1as 
li111itt>d Ll1cir flpxil>ilit)' in taki11g i11itiati\cs i11 ll1P. c·c>nsen.ttiur1 
a11tl r-cr1t!\\<tl>lc rnsc>ttrcc areas. Also. thP. llisturical trend frun1 
1930 to t 973 \Vas 011e of decrea~ing real <'<Jsls of l1tilil)·-sc>ld 
cleC'tricit)'· 'J'l1is t1-e11cl 111ade co11sef'\·atio11 and alte111ati\c JJO\\Cr 
s<>Lrrccs \1r111t•cess~irv a11d economicall\' trnat Lracti\ c. H<>'' t~ver, i11 

• • 

rt'<'<>1-,tr1i tic>n <>f ll1c st• cl den rc\·t~rsaJ of that decli11it1g t rp11cl a rlcl 
till! llCPd f<>I' ltlilitics l<) explore OlOl'C fle\ilJJe opliOl1S ill 111ecti11g 
ct1stc>r11t!rs' c11cr~1 11ccds, ( '<>r1grcss passed tl1c Pl.1t>li<' lJtilltics 
HegL1lator1· P<>lil'ies 1\c~t 1 Pl Hl',\I as 1>art of the 1 H7R Natiorlal 
l~ tlt ' ll{\' 1\<'I. Pl lRP1\ is a co111plc., piece of lc>gislation, l1t1I t\"c> c>f 
it" kPV ft>alttrcs are: 

• 

• Pl I\ 1•1\ rPqt1ires stat r. public 1J tili t)' cu r11111 issic>rts, a11d tl1t1s 
ir1ciircctlv n1a11v lttilities, to consider se\cral tlC\\' rail."' . -
111;1ki11g standarcls, i11cl11cling: 

lif clirlt! rates 
ti111c-c>f-t1st' rates 
spaS<>t1al rates 

i11tcrn1ptil1lc rates 
lcJad managc111c11t fpatL11'Cs 

'111 ' c sta11dards (.' l'Ciltr. mc>rc ne.,il>ilil)' in pril'ir1g clcetr:ic·it~· 
at'<'<>r'tlin~ I<> c 011scf'\'ation ancl load ma11agur11cr11 g<>als. 

..... 
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• 1>t JRP1\ C'rcatc~ the potential f<>r ..... mall Jll J\'\'f~r JJrodl1ccrs", 
i11c luclir1g s1nall h~·dro, bio111ass, '''ind, cogc11cratior1, or 01l1er 
aJt(!rilati\e enery{\' projects, to sell tl1e ir 1>0,,·er t<> 
t1tiliti<!s at a r ost equi\'ale nt to the utility's "a\c1idc•d cost". 

1\\oid~d c::ost l1as heen defined different I\-' h\' \:ctriot1s t1ti1itics at1d 
• • 

l'l <:s '' itl1 resulti11g differences ir1 1>rices 1>ai<t to sn1all 110\ver 
J>rodttccrs. ~IO\\'ever, the hasic· 1>rinri1>h! is tt1al tt1<~ pl1rc·J1a.scr 
pa~'S a f>ri<'e eCJlraJ le> l1is CC>St of not SUJ>J>lyirl!( the last llnil of 
elt~<:tril'itv sc1ld. 

• 

f.ach stale lltilit\• c·ornmission and cac·h lttilitv \vill reac t Lo 
• • 

l'lJlil>A differer1tlv. l'vtai1v Pl JC:s a11d t1lili1ie!'t art~ alrcadv bevond . ... .. .. 
tl1e r11i11imaJ PURPA requireme11ts. Otl1ers are m<>\ing 111orc 
c-11l1tiot1slv. llttt the overall trend is clear: t1tilities arfl 11c>I 

• 
01>eratin~ L1r1der past regulations \Vhereir1 they si111ply sold gas 
or clcctricitv for a reasonable rate of rctt1rn of tJ1eir ll'.\.ed • 
i11\·cst111e11t. 'I'l1ey are becon1irlg more c;orvice-orie11tcd, selling a 
rar1ge <>f e11c ll{V services as \V~ll a .. a hasic· c·om n1odity. 1'l1e cost 
of Oltilding nP.\'\' plants, coupled \\ith the tact tl1a1 ma11aging 
energy llSC ('an l>c cheaper than bt1ilclir1g JlC \ V #(er1eratior1 
capac:iL)'• i~ causi11g 111ore aJ'lcl n1ore utilities t<> irtv<!stigatc 
altcmati\'C energy so\1rces and enCf'K\' 111a11:1gc111e11t progran1s. 

1'11e t1psl"1ot of l1URPA for local gm1em1ne11ts is tt1at 
co111111unitics st1ot1ld begin to \\Ork c losel)' '' itl1 LJtilitil'!S, so that 
tt1eir e11e1l{\ gc>als can suppo11 eac )1 <>ll1er a11ct ~r> thut the 
111ajor resot1rc cs cmbodjed i11 tl1e t1tilit)' bel'or11t~ J>ar1 of the 
co111111t111ity' energy progra111. 

1\nothcr regi1latOI')' issue has to do \vitl1 111t111ic i1)al ar1ll otl1er 
pt1blicJy·o\vne(I ltlilities. ln 1-ccer1t years, Jlltblic po\ver distric:ts 
Jy1vc bcglut forn1ir1g joi11t actio11 "l{er1cics, tl1rc>t1gt1 \\'hic:l1 tl1cy 
earl t!At-l r't·ise several energ_y oplior1~. SL1cl1 as: 

• lll1ilding ne\\' generating plants; 
• l>l1yi11g rcdl1c ecl rate \vholc~"lle po\\ er fo1· di~tril>utic111 an1011g 

t}1emsel\ P.S. 

l.<>ral gc>\'ernmcnts that 0\\'11 or partil'ipato i11 pt1blic J><>,ver 
districts cart investigate Ll1e potential fc>r gaining ro11IJ'ol O\'er 
tt1uir c11erro· future b)-': 

• f orn1i11g rte\\' public pc>\ver districts; 
• c rcati11g joint actio11 agencies ar11011l'{ p_'\isti11g ciistri<'ts; 
• lJl'>ing tl1e financ·ial and instittJtional po,vcrs of tl1c clistric t <>r 

agency to: 

<1rql1irc~ ne\\' e ncrg\' tJrodt1cing fac ilities , 
1>u1'Cl1ase ,,·11olesaJe pD\\er at recluc t>c) rates, a11d 
create energ_v t•onser\'ation sel'\icc and loa(I n1a11a~emer1t 

progran1s. 

l..ocaJ gl>\'en11ne11ts can take a more rrPati\(! role i11 bcco111j11g 
c11crgy i>roc1t1cc1-s as \.vell as co11sun1E!J'S. Eact1 c·c>111n1t111it')' 

shot1ld rcvic\V its existing titility sitt1atio11, discttsl't altemati\'CS 
\'Vith the a1>propriatc titilitics and ncighlJorinµ co111r11t111iti<!s, and 
cle\ elc1p fi1tt1re strategies for dm·eloping local c11crgy sourc·es 
a11d e11ergy rnanagemr.nt prc>grams. \\'orking togctl1cr, toe.al 
gc1ver11mer11s and utilities t•a11 fc>rrn J>ar1nerships tl1at \.\'ill 
l>e ·0111e tllc basi~ for lur1g-ter111 solutio11s le> er1erg\' 1JrolJlc111s. 
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EXAMPLE 
c:on1munity X l!!t 8cned by a large io\eStor-o'"ned utility. ,\ 
utility reprcsent.ati\·e ser\>C8 on the community's energy 
ad\iSOr\' commii;sion. ·1·he utilil\• takes an a<!ti\e role in the . ~ 

pr<>t~ess; ith acti\ities i11clude: 

1. J>ro\.iclir~ t1istc>ric,al ro11st1mptio11 and cost data for 
resiclential, con1111crcial. a11d n1u1ticipal co11st1 n1ers. 

2. \.\'orking \Vi th the ci~· tc> prmide its lO\\'-<.:ost cr1eflt\' atadit ~Cr\ ice 
to l1or11f!C>\\ 11crs a11cl s1nall bt1sir1esscs. 

3. Pro\'1cli1ig a l>ooth at tl1c cner~· fair earl~· ir1 tl1e llla11nin~ 
proc·ess. 

4. tlcl1>ir1g tl1c cc>rr1111t11li1y anal~·ze district l1cati11g polc11tial 
frcl111 its lrn~aJ ll0\\1e r plant. 
5. P1uvicli r1g lccl1nil'al 1>crso11ncl for a series of 11t!igl1l>orl1c>c>cJ 
l10111c lVe<ltl1eriz.<ttio11 '' orksl1ops. 

Community \ ' has a ftn1all municipal utllity, \'llltich pur<:hascs 
and di~tribt1tes power in the community; it belong!i to a 
mt111icipal pol\.Cr agen<-"!'• ""bich generates and di&tributc8 
pO\\ler to n1en1bel"H. The municipal utili~· takes a \ 'e"'' acti\e 
role in the planning pn>cess; it8 actil-itie8 include: 

1. Pl'O\icli11g detailed r<>11sun1ptiu11 and eost data <>11 Jlast 
clr.c:tric C'<>nsu111pticu1 i11 the con1mu1tit)•. 

2. }ll'O\ idirll-( a r>arl-lilllP. staff pc>rson tC> tl1e el1Cll('t' acJ\ iSOI")' 
cor11n1is ion l<>r data collcctic>11 and a11alv is, ar1d 1-csot1r<·e • 

asscf.sn1e11t. 

3. \.Vclrkir1l< closel)' \Vitl1 the co111mission in its C'UJlarity 
Jl1a1111i11g prc>c·css, especially i11 looki11f.( at c>i>µurtL111itir.s f<>1' 
creatir1g lc>c.:al JlO\\'lll' gcneralion projects lJsi11g rcnr.\val>lli 
res<>UJ'CCS. 

4. Opcrati11g ar1 t~nergy audit, retrofit, <t11cl loan {Jrc~ra111 fcJr 
l1on1ec>vv11crs ar1d s111all lJt1sinesscs, \\rl1erci11 1he titility prc>\icles 
aJI nt'edcct .~P1,'iccs ir1 a package, a11d cl1argcs tl1c ~ c t1sto111er 
thrc1t1~l1 tl1r. r1or111<1l l1illi11~ c11cle. 

FINANCI re 
l l1c t1ltir11atc rc1acllJltx·k fur 111an)' \\ e ll pl.'l11ncd r.nerg) 
1Jrc>gra111s is 111on<!)'· l• indin~ tl1c n1P.a11s tel pa)' fc>r 111t1cl1 11ccclr.<J 
JlNljot'lS can t.>u tl1c: e11Cl'ft\' planners grc'a l<!.st frt1strati<>r1. \ 'ct 
local ~u\cr11n1er1ts arP findin#( \\a)'S to crca1e tl1e t111an<'ir1g 
11cc!Cled for c11er~· r.c>11scl"\atiu11 and re1lC\\'ahle rus<Jt1rcns. So111c 
cxa n1 JJlt>s: 

• l\li11nca1><>hs, tt1r<Ju~J1 its I IOl1sir1g ancl lleclt!\ clopment 1\t1thor
it)'• 1>r'(>1>oscs isst1a11ce of S3 n1illion i11 L~L\ cxcn1pt l>or1cls tc> c·realc 
lcl\\r-i11torc1;t ro11servation lc>a11s in associatic>11 \\'itl1 tl1c~ 
!\li1111cgasc·c> gas 11tilil)' · 

• 'I l1n ~1i1111esota l lc>usi11~ Fi11anc·e .~c11c.v'.s ' I iLlc I Hc>111c! 
ltllJlr<>\c111cnl Loan Progra111 is Llscd t<u· lo\\' i11tc~r<ist 
c>11tirg_v t'u11sc" ali<>l1 loar1s b)' loC'al lcn1durs 1 l1rot1gl1c>t1t 
t 111· state. 

• l\cd \.\itlg isstted <l general ol1lit$tior1 l>o11d to l>ltilct a sc1lici 
\\'<tslP 1>la11t tl1at \Viii gcr1eratc stea111 for tl1e lc>eal inclt1st1~·· 

• ( 'itil's like :'\P.\\ 11011e lta\·c t1.sed fcdf'raJ l :o111r11L1r1it)' 
I )P\ t'lnpr11e11t lllo<·k Grn1lt (( .OR(;) f t111cls fc>r <:t Ill& 111llc•r cJf 
loci1l P11c1 rv acti\ itics . I IL1tchinso11, 1'.arlSaS, tl~<'ci (~1)8(; 
f\111tls fc>r a " tl1crn1aJ tl~·o\'P.r·· aerial c11Cf1...'V st11' cy, ancl 
\\'icl1ita. K..'l.11sas, t1sed c:uBG n1011cy as Jlart of a lcJ\\: i11tC!rr.st 
lo.111 1>rogra111. 
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Rcc-cnt fiscal tre11ds at the federal and stale level indicate that 
Jocal go\'err1ments should 11ot expect maj<>r JlC\\' fi11ar1cial 
assistance programs for cnerxv resourc·P.s. Tl1c i111<en11it~· of 
local go\crnrt1c11ts ir1 packagint{ financir1g or1 their 0\.\111 \Vill l>e 
c-.11lcd t11>011 i11creasingly in the ~·ears to con1e. 1·t1c ren1ainder of 
tl1is <'~1apter disc·11sses so1nc of the mc>st pro111isi11g options 
lcx·al go\.crnr11e11ts car1 1>t1rst1e for fina11ci11g 1l1cir energy 
1>1'f>gru1ns. 

TIJE BUDGET 

Portla11d, Oreg<>rl, has made a polic~· of dedic·atin~ l 'Jt. of its 
operatir1g l>udgct to ec1ergv ('C>nservatior1 )Jrojects. I\ fany locaJ 
go\'ernn1ent fi1nd accot111Ling practice~ i11c:lt1dc li11e ilt>n1~ for 
c·a1>ital outlay~. Sinc.:e energy rosts ca11 lJc 1natlt• s1>cc•if1c lir1e 
ite111s ir1 local g<>vemmr.nt ht1dgets, it i~ alsc> po.ssil>lc to 
par111ark ft1ncl~ for c11erl{\-' cor1servatic>n cxpC'11ditlJr~s by rrcating 
specific li11c itc111s for 011t~rgy rc>nser\·atio11. '1 l1is ran be clone by 
dc1>artr11c:111, ll)' arc·o11nting ft.incl , or city \\icJe. A 1>olic~ cru1 l>e 
dn,·elc>1>ecl si111ilar to Portla11d's, setting aside a ccr1air1 
f>Crct~11tagc of operaw1g fw1c:b fc1r cc1nscrvatior1 <>l1tla)'S. 
1\Jlt-!r11ali\ el)'• a separate ft1nct car1 IJc created, ns1>cciaJly if a 
specific c11crro• oflice c>r st1hdcp<1rt1nent is estal>lisl1ccl. See 'I 0<1I 
7.2 for n1orc i11forr11atior1. 

BONDS 

1'ax c~cn11>t bonds arc a pot en tiall)' cff ecti\ e vet1i<'le t(>r raising 
ene't{\' program func:b. Their attrac-ti\·c11css ster11s f rc>m t\vo 
factors: 

l 0\V INTEREST 
Bc<.'Ul1se ir1con1e front tt1e bor1ds is la\: p_xem11t, in\'cstors \\'ill 
lluy 1t1un1 <.it IO\V interest rates l<> rea11 the tax adva11tagc. 

I.ON(; rl'ERl\11 
l,c>11g rt?J>ayment lf'rms mean that loans 111;1dc fro1t1 Ifie l>c>nd 
JlrtJC'l!eds <~an br issued \~ith longer terms tllall lllOSl 

rc>n1n1eN·ial loru1s. 'fhis mean<; mc>nlhl)' r>ay111011ts '''ill l>e lc>\ver 
ru1cl rna)' l>e c>ffset lJy energ_v c:c>st .'kl\ings r.nc>tl#(ll tl1at Lite lc>ail 
recipie11t actuall)' sep.s a net positi\ e c•asl1 tlc>\V. 

l\lt1nici1>al l>o11ds are generally 011e of l\.\.'C> ty1>us: 

Gt-:Nt-: Hi\I .. OBl~Jf;,\TION 
b~1ckcd b~· tl1e is.suers taxitig po\\ er at1d his f\1ll faitl1 ar1cl credit. 

ltE\'ENUl:: 
l>ackc<l solely l>)' tl1c ft1nded project 's projected re\ent1cs 
\\'itl1c1ut ol>ligating the issuer's full faith and rrcclit. 

Gcnc1·al ol>ligation (G.0.1 bonds arc 11orn1all~· <'a~ier to iss11P. tha11 
revenl1e l>or1ds if the mu11ic.·ipalil)' .s hond rating is good, but 
tl1cy L1st1ally reqtaire a ptablic ref t!rendL1n1 for ar>prcJ\'al. RC\·cnttc 
l>c>r1ds cit> not necessaril~r need pt1lJlic a1>pro\0al, l1L1t 
u 11de1"\vri le1'S \Vill require e~te11sive fi na nrial 1>rojcctio11s, 
tcclmical feasibility stuclies, i1egotiated cc>r1tra<:I tcrn1s, letters of 
in tent, and otl1cr doct1111c11t.:'ltio11 011 tl1e pro~>c>s~cJ J>rc>jcc:t. 
l)t!<·idir1g \vhic·h type of bond to ttsc dc1>cnd.s 011 .sucl1 fa<·tc>rs a ... : 

l ~CJC:t\J, (;.<>. B<JNlJ HA'J'JNC; 
1\ lo\\' rating may require usit1g re\enue hc111ds or 111ay raise 
n•quired ir1terest rates. 
SIZr: <JI-' '!'lJE ISSl E 
1 ... 1rftc isst1cs n1ay need a rc\·c11t1e strca111 to !'>tJt>J><>rt them. 
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C. .. l IHREN1' (;.(). J)l~Il' I ' BURUEi~ 
' I l1c c·t1rrent ratio of hondetl dcl1t to Jucal pers<nlr.tl inc·c>r11c, 
otl-1cr pt1l>lir rc\:e11t1c fif.,1\Jres, and relatccl factors sl1t>ulcl l'1e 
('0(\sidcrecl; ilea\"\' clt'bl bt1rde11s ,,;11 lJe rencc·t('d irl tile ho11d 

• 
rati1tg r.u1d ir1 ~lllblic reaction. 

1\'flJllI·: CJI-' Tltf': PROJEL,' 
For a n:\ cn11e l><>nct, the project n1ust bt• ahle tc> ge11erate a 
d<>rt1 r11cntal>le rc,·cnt1e stream st1fficicnt tu <·o, <!r t l1P. dclJl 
ser' icn t1y a rr1ini n1u lll ratio; tt1is ust1all~· lt1ca11s selli11g enc:~· 
gcncr<iled t1y the projcrt or rccei\.iil!< 10<111 1>a)'r11c11ts i11 a 
sl1flicie11t v<>lu111c. See 'I ool 7.6 fur 111ore i11forr11aticu1. 

LlJANS 
Govr.n1111c11t lc>UJlS to private parties aJ'C the ht!Sl k110\vr1 a11cl 
(1111lil rc•et•11t ir1lcrest rate surge~1 111ost popt1lar tir1ar1cir1~ 
nu:clia11isn1s for a \vide variet)1 of 1>t1IJlic.: a11d 1>ri\•atc 1>rojec:ts. 
Lo.1ns ca11 l>c isst1ec.I eitl1er directly tl>y tl1c local go\ em111l?Ol 

itself or thrt>l1gh age11cics1 c>r i11direc·tly tlJy s11ll~idizi11g tl1c 
i11tt?r'Cst c>r p1i11ci11al <>r by guar-d11tccing or ir1st1ring tilt! loa11). 
Loa11 fu11ds c·arl l>e created in a number of \.\'a\ s: fron1 l1c1r1cls, • 
fru111 pt1lJlic: programs ISl1ch as CDBC; t, <>r fro111 ir1ten1aJ fl1nds. 
~tir1nca1>c>lis is Jlro1>c>sing tc> use bond 1>rocccds fc>r a loan ft1nd; 
\\'icf1ita, Kitrl~1S, \ISCd ( : [)I\(; monies for its h<>mB ill lllatiOll l<>Uil 
f lltld. 

lr1 !\linnesota, perhaps the most \\idel)' used loan JJrugra111 is 
tl1c ~linr1nsota lf<>ttsing f ' ir1a11cc 1\ge11cy propcrt~· in1JlrO\<•r11t?11t 
lc>ar1 1>ro~ran1, \\"l1irt1 is supported b)' bond procc!ccls and stale 
st1bsidie~. ar1d marketed 11)' participati11g loc·al l>a11ks a11cl 
t1clusing it~cr1ries . Northern States Po\\'cr Co1llf>:tn}' olil'rs its 
t'l1stc1mers an attic i11st1latio11 program, t111anred l>)' Ltlc 
co111p<1rl)'' a11cl an1c1r1i;tcd tl1roL1gJ1 it~ l>illir''4 syst(!m. 

1\ 11un1l1cr ,,f c<>r11111l1nities l1ave used Comrr1t111ity OC'\'P.loi>n1cr1t 
l\lc>l'k (;ra11t ft111ds for tHlCr#t'f rc11lSc1,'atic1r1 l0r.'l11s, s11rh as tl1c 
\\.'irl1ita l1on1e inst1latic111 loa11 program ml!lltioncd al><>\C. 111 
\\.'il·l1ita, tl1c (~OBG n1c>1le)' is used to rrt>.ale a rc\·ol\ir1g lc>at1 
ft111d. so tt1al 11C\\' lc>a11s are issued as c>ld 1Ch1ns are r't!J>c."licl. 'T'he 
kH)' is lo \\ (>rk Oltt pa~·r11cnt ru1d interest schPclttles so thal 
c11ot1gh r11011c~· fl(l\\'S in from re1l8y111cnt that I1P.\\ lc><111s ca11 be 
isst1ec.I to 111~et tl1c dr.ma11d. See ·rool 7.3 fc>r 111ore i11tor111atior1. 

1\r1otht!r appr(larl1 to loan financing is tt1ro11~h 11011·1>rofit 
C'Ofl>Ur<ttior1s SllCll as lrldlJStriaJ UC\clopn1e11t c:ori1oratic>rts or 
c>tl1r.r i11stitt1tior1s created to cnc·ouragc econc1n1ic.: &111d 
co111111t1nil)' clc,·elopn1e11t. These organiL.atio11s c·a11 t1sc l'C\'Ol\irll-( 
l<>a.rl ft1ncls c01't!atcd frc>n1 ta><-exerr1pt finar1cirlg c>r <>titer sot1rces 
l<> oflc1· fiar1cir.ll assista11cc to l>usi11css a11cl to c:onst1mer~. ' l't1is 
kinct 11f JJrogran1 c.c1n crlhar1cc meraJI ccon<>r11ic dc\'cl<>r>mc11t 
1>r<l~ran1s. 
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STA'I'E 1\ND 14 .. f':OERt\L PROGRAi\1S 
'I tic stale arid fccte1JI financial assista11cc 1Jrogran1s du1>t·rilJcd 
abo\e can hel1> lo<·al govcr11111e11Ls ti11ance e11er~· JJrogra111s. 
'l'l1csr. a11ll a l'c\v utl1crs tl1al ca11 l1r. ttsccl arc s11mn1ari.1cd 
belo\v: 

AifI:.\TNf::SO'fA Jl()lJSIN& 1\ND rI'\J1\NC:E AGENL Y ll\l11Ill.-AI 
L<><!al lc11cl<!rs 1Jro\ide redtt<'<•d rate lo<tr1s le> l1on1co\\'11ers l>ascd 
on ~1nlll~r\ l>or1cl proceeds ru1d loc111 rHJ>ttrchase. C'<>r1tact ll><·al 
partil'ipating l>a11ks, hc111si11g agcnC'it!S, or ~lnllFA, 612 29fl'"8844. 

C0:\11\lUX'TTY DE\'J<Jl. .. OP~1I•:l\'1' BLoc:K GI\fu~TS (( ;f)B(; 1 

CDMG ti.1nds c·ru1 be tised clirertly for en<'rgy progra111s a11cl can 
be ltscd lo sttlJsicli:te loan pr<>gri1111s 1l1ruugt1 lo<·al l>a11ks. 
C<>nlact HlJI) arctt office i11 l\liI111et:lf>Olis, fl 12i 349-30!9. 

Sec Sr.c.:tio11 7 ot' ll1e Tools Libra~· t Fi11a11c.i11g1 f<>r r11urc 
i11for111ali<Jll on lir1a11ci11g 111e<·l1a11isn1s. 

EXA1\i1PLE 
C~on1111unity .X.'b cner~· plan containet a number of prObTam~ 
and pNJjects that need financir1g. 'l'l1e c:ity adn1inistrator, 
after re,ie\\ing the plan prcJduccd by the c11cr~r advifotOJ1' 
comn1is"9io11, "''orb \vith 1hc iinanc•~ director to identifv • 

mecha11i~111s lor runding part8 of tl1e plan. The n1e,:hanis111s 
include: 

1. A lii1c itc111 is t'1'CatccJ i11 tl1c city adr11i11ist rator's lJu<lgct tc1 
Sllf>J>Or1 <>11~oi11g n1aru-.gc111cnt a11d coorc1inatio11 acti\itics. 

2. A li11c itc111 is c rr.ated i11 (Jt1lllic: \\ orks l>t1dgr.t fc>r c11Cf"/t\' 
mar1etgc111r.n1 i11 city farilitics. 

3. c:a1Jital irllJJrtJ\t•111<>nt progro1t1 st1l1r11issio11s arc de\·elo1>ccl 
for maj<1r rel rolits to cit)' ht1ilcli1~s. In additio11, tl1c ( ~ Ill 
sub111issic111 lc>r111 is re\isE1d to in('lt1cle c11crgy impact a11alysis c>f 
all prc>J><>scd prc>jPt ' lS on a lifP-t'v<·le c·ost IJasi.s \\itl1 
conl'liclt~ratio11 c>f altemath'es . 

4. ,\ re\ c>l\•i11g l~1n fund for t1c>r11t! e11crro1 i mprc>\ e111c11ts is 
created, lJSill#( COnlnlLJlll~' dC\ Ci<>J)JllCnt lJ)OCk grant fltnds. '( lliS 
1>mgran1 is coclrdinatcd \\ ill1 l\vo l<><'aJ 1Ja11k.s \vhil't1 \Vere 
alrP.ady i11vc1lved in thP. ~lir111csc1ta I l<>ttsing Finan<'e 1~u11cy's 
(\lnl ll•'At c11crgy loan 1>rogran1. Tl1c rev<Jl\1ng ft111d l<Jatls tu·c 
111aclr a\•ailulJlc to those i11eligil1le lor tl1c ~l11111:A pro~rarn. ·r11c 
har1ks SCr\it'P 1l1c lo.'lns, a11d tl1c lc>C'al go\.CJTI111cnr t'<><>1'tlh1atcs 
IJtthliC'ity and prc1vi1>io11 c>f e11crf{\' at1cJits u11cl retrofit sPnices 
tl1rot1gl1 lc>('a) arr.l1iteets, c11bti11c~r.~. a11cl contrac:tc>rs. 

96 



GLOSS y 
• 

• 

• 

• 
• 

• • 

• • 
• • , 

• • 
• 



y 
,\ctil e Solar 
1;:qt1ipme111 dl•si#(11cd ll> alJsc>rb thr. su11's c11f~rK\' and te1 l1sc tl1is 
t?r1r.rgy for l1t•at b)' \Jsl' of ntecha11ically fc>r'Ccd er1P.r~rv tra11sfe1· 
st1c·t1 as tu11s or J>t11111Js. 

Hio111ass 
Plarll n1atter: t<lr l?l"1Cf1t'' JJllrJ>Oscs, tt1e c11ell(\' l)OllTl(I ir1 tl1c 
1>la11t &t11d <tnimal foc>d cl1ai11 by plai1t JJl1c1tc>S)'I1tl1csis; l>io11"1ass 
cr1crl{\' 111a~· l>t! C'Clll\ er·tcct to n11merot1s c>tl1cr fc1rr11s. 

IJ'l'lJ 
l~ritfo;l1 ·r11cr111al llnit; the a111ot111t of er1crro· rP.qt1irC'd te> re:usc 
or1l? pol111cl of \Val er 011r. dc~rcc c:a l"lrt'n l1ei t; llsed as '' sta11cta rtl 
111cas11rt: c>f er1CJ'K\'· 

Co11\ e11tio11al Crops 
(;c>r11, '' l1cat, !'iO)IJr.;i11s. a11d otl1cr agric11ltt1r<1l crc>~Js \Vl1icl1 aru 
st1ital>lc• ft>r r.c111\ er~ic1n to liquid or ~aseolts tuels. 

Cord 
1\ traditie1r1al \Oll1n1c' 111east1rc cJf firC\\'e>c>d, ,,;tt1 cJirt"lcnsi<u1s of :i· 
\ .t' :x H'; r1<11'111.tll~· rontair1s 79 rulJic feel of '''C><><l. alle>'' i11g for 
air SJla<'<'s; cor1tair1s frc>n1 8 to 28 1nillio11 B11J. 

l>cgree EJa~·s 
111 a si11glc 2-l-ll<IUl' 1>cri<>d, degree cla~·s arc tl1f' dillcrer1ce: 
l1el\\Ct!11 till' rnt~a11 la\eragel tc1111>P.1'alt1rf! ar1d ()5 I ~. If tl1c r11t•a11 
tcni(>t•ratlJI'<! is al>U\ P 6.'i·. the diffcre11r<: is C\J>rcsscd as cuc>lir1g 
<lc~rt't' tlays. Ir till' mean is l>elo\.\' 65 • tile cli ffpr(!Tll'C is 
t~x1>1'C!Ssl'd ns ~1eatinl-{ llcgn•e cla~s . 'Jl1t:se dail)' (Jcgn:c (fa~· te>l<lls 
c.:<u'l IJt! a(lcleci Le.> cl<:ri\ c 111<>n 1 l1lv, seas<111n l, a 11d a r1r1 lUl I lc>tals . 

• 

De1nand c;ru1rge 
1\11 it1!111 011 ~111 ul<•c.·tri<.· ltlilit~· bill reflerti11g cl1argr.s fen· tl1c 
r•1stc,111cr's 1>t•ak lJS<tgc rate dt1ring Ll1c l1ilLi11~ JJCrit>eJ; as 
dist i 11gt1isl1e(t frclnl tl1c cr1ergy c·hargc, ,,•l1icl1 rcllH<'lS char~es 
fclr te>tal c r1P.r#{V t1sed dt1rir1g the l>illing 1>eriod. 

Uistrlt!t Ht~ating/Cogeneration 
f)istric:t l"lratir1g is ltlt? central gener11tion <1f l1cat as stca111 <>r 1101 
\\'itler, \\!l1ic-l1 is clislribt1te<l tl1rc>ugh pi(>Hs to mt1ltiplc l'\Jstc1r11crs 
ill ii 11ea1i)~' arl'i\. ("o~encr-JliOll is ttlC joint f>l'OClllC'tic>ll of }1cal 
at1(1 elt•c·tricil)•; cJistric·t l1cati11#( is 111ost cffc>eti\ c \Vitl1 a 
t'c>go11cratil1~ c·cr1tr•tl 1Jla11t. District l1eatiJlg C".an 11su rcjcC'ted 
l1f'at lron1 a11 clct'tric po,\·~r plant, or a dist1ict t1eatir1g l>oiler 
ca11 ge11cratc: t!lcctriri t ~" 

Eartl1-sheltcring 
'fl1t: ltsc c>f c<trtl1 ir1 bltilclin~ c·onstn1c·ti<>tl to redt1l'c c.xposurc lo 
'' i11cl ar1d tc1n1><'rat\1rr. E>~\trcmes. •\t1ildi11~r-; C'a11 l>c l>t1ilt i11to 
s<>t1ll1·fc.tci11g sloppi-;, sl1clt<~1i~ tt1e 11ortt1 \.\'all, c>r C'u11 ltsc 
<trlieilit'al l1a11ks ll1c1·111s1 to pre>tect n(>rll"I ,,·alls a11d c>tl11:r 
C' \f)C>Sl'tl .sl1rlart:s; e1t'te11 con1lJi11cd \vitl1 sc>t1tl1cr11 C\J><>st11'C to 
s<>lar radiati1u1 ll• retain ~c>lar hc.'ll lsec JJasSi\ u sc>larl. 

Easc111e11t 
\ lir11itcd ri#-(llt Le> a parc·el of l.-111d that lca,·es title to tt1c• lar1d tu 
tltc <>'' 11c1· '' l1ilu gr·antirtg ri~hts to an i11cli,1dl1al1s 1 for a spcc·ilir 
Last!; feu· <•xa111Jlle, ar1 indi\idtta1 may l1a\r. a11 acc·c~s l!a!te111cnt to 
f)P ,1l>IP t<l l' l"()SS a parc·el lJ\\TICd by ~0111t>o11c else. 1\ .-.ular aC'<'es:-. 
ca~P111 e11l J>l'C\ er1ts tl1c O\\"lter frc>n1 erect in~ <>r allo,,ir1g a11y 
stn1c·t111'C, tree. etc·., tc> rcd1tt'e solar radiation c>tl tl1c 1)re11>crt)' c>f 
tl1t• ~'lsPn1t•11t l1c1lcJcr. 
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Energy Al1dit 
t\11 c:\all1atit>tl of a faciJi~' lo ass<'-'>S its cl1rrcnt er1c1l{V t1sing 
cql1ip111c11t a11cl 1>rat·ticcs and to idr.nti(v 111cas\1r<·s to i 111prove 
c11crl:{V efl1C'iency. 

Ga!tilication 
'I lie <·her11i<·al 1>rocessi11g of a !'it>lid or liquid 1l1atc1i <1l ttJ con,·ert 
it l<> gascc>t•~ forn1 . 

. Jobber 
A l1cati11g oil or ga~li11e \vl1olesa.le dealer. 

Kilowatt 
A t111it n1t'ast11'111~ L11c in~ta11tane<>t1S rate <>f ~?lcctr'i' ' cr1erg_v 
t15'1~e. ;1s O(>J>t}scd to tl1c amc1unt of c11er~ t1scct; al~> l'Cfcr ... tc> 
tt1e c-ar>acil)' t>f an Plcctric ge11crati11g t111it, as distillt-,1\1ishecl 
frc>n1 tl1c~ r.r1Prt{\ ]Jroc.lt1ccd fro111 tl1e E(t:Hlerati11g t111it lsuc 
l)l~n1a11cl f' l1arge1. 

Kilo\vat1-hot1r 
tu1it 111Past1ring tl1c a111ou11t of electric: e net'I{\' ro11st1r11t~cl , as 

ciistir1,.,1\1i~l1ecl t'rc1n1 Lile rate of const1 r111>tion lsee k.i}O\\'att l; 
c ql1i\'<11Hlll tel 3-l 13 llTIJ. 

l.J.fc-L)•cle (~osting 
1\ n11:tl1od <>f a11aJ\•sis of an iten1 \\1l1i cl1 lu1s hc>tl1 i11ilial <'c1sts a11d -
011g1>i11~ 01>erati11~ c·c>sts; it takes intc.> accot1111 tl1e i11itial c:c>sl , 
tl11~ u1>cratil1g costs <>\'Cr the life of tltt.! item. ar1tl tl1c cff(!c:l o f 
i11flatic>11. 

Liquefaction 
c:he111ie£tl c•c>tl\ crsio11 c>f a n1atctial tc> licttiicl form. 

Mixcd-lJse Zoning 
1>ro\•isiu11 ir1 a lc>cal zonir1g orcli1iar1cc: for tlillcrc11t la11d tl'>C' 
c:lassi fi<'al iu11s l r..g., rc~1denlial, rc1111 n1crrial I le> I cw.at c i11 tl1e 

santf! /Otle. 

Paratra11rtit 
A lt!flll fc>r a nt1111l>er of tranSJ)tlrtatio11 st rat1~gius a11d 11rc>gre:1111s 
tt'lal 1>rc>\·idc alter11ati,•r.s lo t1sing pti,·atc rars a11d or i11c ·rt.·a~c 
I l\C cffec:li\ c11ess 01' plll>liC tratlSf)OratiC)I\ S)'SlClllS. 

Paf;sive Solar 
Dcsi~11 fcatt1res it1 a l1uilding \\'l'lich er1c.ot1r<l~c tilt! al>sorpti<Ul 
a11tl rctc~r1tio11 of solar radiatio11 , \\'itl1ot1t tl1e t1se of a 
n1et'l1a11irall\ -Cit'<' t1latcd heal tra11slpr 11tticl. -
Peat 
11a11ially-c.J~C'a~·ed plant matter orcuri11g i11 slw.llo\v lJ<>gs: ltSl'CI as 
f\1el i11 lrela11cl ancl tile Soviet U11ion; ucct11i11~ it1 lar~c \Olt1mes 
ir1 11orthlH,1 :\filinesota. 

PlJD 
l'l<ltlrtt'd Lh1it l}e\clopme11t; a de\elopn1c111 co11ce1Jt i11 \\'l1ic l1 a 
1><lrrel of la11(I is developed u11dcr a si11gJc 1>la11 <tr1cl clt•\ c)Clf)C~r; 
1>la1111i11g ir1cll1dcs streets, ser\iccs, 11all1ral fci<tlt1res. site dPsi~111 
l>uilcli11g co11tig11ratio11, a11d otl1cr fealtlJ'Cs. 

Rene\vablc llcsourcc 
Ar1 t?n c11(V rt!SOll r('P. \Vlli<'h for ]Jm<'tieal J>llrJ><>ses is 11<>1 
ch.?J>lntPcl c>\ er <t 11e1·iocl <>f ti111c IJttl is 1·c11c,,·,~cl tl1rot1gl1 11alltral 
cyc.lr.s; U.\a1111>1es arc sc>lar, \\ind, l1ydro, a11cl so111c l>ic>111ass 
for111s; disti11gt1isl1cd frc>nt 11on-re11u'' al>I<! rcs<>lll'f:CS st1rl1 as oil. 
ga~. a11d co..11. 

Re tr<> fit 
J\lt c>ratio11 c>f an c:xisti11g buildi11~ c1r J>ircc of e c1t1i1>r11cr1t; i11 
c11crg_\' cor1sc r\'ation 1>rograms, tl1c alteratiur1 c>f l>t1iltli11g ''alls. 
re><> IS, de><> rs, \\indo"' s, and ~11CJ'g\' s,yslc111s tc> ir1crca~ e11ergv 
c?fficic nc '\' . 

• 
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Selvage Sludge 
SC\\ ag1: sludge is rcsid11e tt1at r'C111ains after se\'\ictgc is trt•alccl in 
\\'aste,,·at<!I' lrl'lltr11cnt plar1ts. Slt1dgc results frorr1 sottli11g of 
SC\\·age d1Jri11g trc.11ment. Se\\ ~c l)rpirall)' er1l1!rs a l rt•at 111c11t 
farilil)' '' itl1 a \Valer c·or1tur1l uf 95 to 98%. Se\vagti sl1Jdgc is 
usLrall~· c<HllJlrist•ll of 70 to RR0i> \vater ''itt1 tl1(• rt!n1air1i11g 2C> to 
30'}0 r11aclP 111> pri111arily c•f l1u111an and tc>c>d \\asle. 

S111all 11\rdro ., 
;\Jso c·allt!ll "lcl\\-l1cad" t1~·tlro; refers to t1ydnu•IE·c·t ric· JlU\\ er 
J>mjec·ts i11 clan1s ,,1111 less tlk'lt1 20 n1r.tr.rs <>f l1t><1cl <>r ctl.1r1~c in 
\Valer level l'l·o111 lhe upstrca111 tc1 dc>\'\it1strea111 side. 

Solar J\ccep;s 
'l'l1c al>ilit)' <>fa l)l1ilcli11g or land JJarccl to rc•c·c~ivc 11aturaJ 
sll 11ligl1t: 11seci i 11 rel crcnc:e tr> a\'oicling ol>st<1c·Jcs st u· 11 as le.ill 
h11iltlit1gs c1r lrPes \\'lucl1 \VOltlrJ redl1cc tl1c a1110•111t of s1111li~l1t 
tl1e bt1il(li1l~ '' •>t1ltl utltCr\\ri~<: n~<'ei' e . 

Spe<:ial Energy Crops 
c:attails. reeds, aldPr e:u1d otl1r.r J>lar'll species \\itl1 little fc1od c>r 
ra\\' 111alt!riaJ \alllC tl1at C'ar1 be IZJ'0\\11 ex11ressl)' le> l>c 
agricLtllt1rc or dt!\ elc>i>111cnt. 

Ther111 
1\ tJ11i1 of nalt1ral ga~ t1s.1ge; 100 c:ttbil~ feel, 11c>r111ally l'cn1tair1ing 
100,000 15 l'l s. 

Tro111be \\'all 
J\ 1><1ssi'e solar clc,ice, ir1,<1lvi11g a hr.at-retairti11g \\all l'O\crcd lJy 
a tra11s1>arc11t 111aterial. '' itl1 an enclosed air SJJn<·c i11 l>Ph\1eer1; 
CXf>OSf'O ,,, tllf: Sl111 , tllP \\'all SlOl'CS solar l1pal \Vlticl1 is lJSCCI 
i11siclc tl1c huillli1lg. 
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The Land Use Planning Tools presented in this section are 
inte r-related because land use planning is a compreh en sive 
process in which different strategies and methods affect 
each other. If yot1r committee has gone throt1gh the 
planning process outlined in the Guidebook, it may be useful 
lo r evie\v the community profile developed in Chapter 3 
before reading the Land Use Planning Tools. Th e references 
listed l1ere provide examples of the energy impacts of 
different land use patterns and of land use and energy 
planning efforts in other communities. Tools 1.1, 1.2, 1.3, and 
1.4 should be part o1' an overall land use plan, because they 
have overlapping goals and involve the development patterns 
of the whole com.mt1nity. Tools 1 .5 through 1.9 a re directed 
towards incorporating en ergy conservation and alternative 
energy options in new and exis ting developments. 

REFERENCES 
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1.1 

Encoura.,.. e Hi,..her Densities 
Increasing de11sity is a collection of la11d t1se strategies 
\'\ritt1 the }Jt1r1Jose of· red1icing e11ergy used i11 

Lransportatio11, in public sen-ices, and i11 l1t1ilclings. 

KEY ISSUES 
I11crcasing clc11sity can take a lot of difTerc11t for111s, \.\llicl1 are 
cJeS<:ril1ed l>elo\V. J11 devising a i:.tratt:K_v of tl1ib tyfw., 11Ia11ncrs 
st1ot1ld kcc1J in 111i11d SO\'cral factors: 

SIZE 
111crectsi11~ clc11sity is ar1 etTcctive su·atcg)' 111ai1\l) i11 
com111t1r1itics tl1at c~-pcct ~ro\\111 and tt1at l1a\ c so11\e 
<'entralize<i cf P.Velo1ln1en1. 1-'<>r sn1all, n1r<il <'<lmmt1nities \\'ill1 
sC'attr.red llo11sing. i11c·1i•a1;ir1g tle11sity n1a~· 11c1t IJc rc•lc\<1nt. 

TllE Ef;FEC'I' Of' INCRl<:ASt~IJ IJf~NSITY ON SERVICES 
\.Vater and se\ver lines. streets. and p.1rking n1t1st IJc al>le to 
t1P.ar thP. ir1creasecl dtin1a11cf. lrl lJllStl\\'t!recl a1"t'.as. dP.nsit\' is 

• 
lin1itcd by on-lot disposal 11ccds: on tl1c other l1a11d, i11 areas 
\Vitl1 tt"lCC!:iS SUJ'\icc t~apacil). 111ore dc11sil)' c·a11 l>e a tiscal 
benefit. 

PURLJC PARTICIPt\TION 
N'eigl1l.>orhc1c1ds 1nust ha\'C a rule i11 dec·isions affe<:ting tl1cir 
futt1re. 

A 
SOTA 

STEPS 
'J'l1c lnecl1anis111s for increasi11g density inC'lude: 

1. ZO!'JTNG FOR SJ\ilALLER LOTS 
111is 111cclIB11is111 can be ttscd i11 selected areas to i11crcase 
density near transportatic>n, c:c>mn1ercial a11d emr>loyrnent 
ai·eas. ·rJ1is can hclJJ rcclt1cc at1tor11ol>ilc t1sc, and co111bined 
\~th prc>per siting and building practices, can e11cc>uragn 
mc>re er1ergy enic:ie11l buildings. 

Sn1al1cr lots c:an also inc:rt!asc the uflicie11cv of st•\vcr, \·vater, 
• 

gas, electric, &1nitary, and other scrvic-es if 1 l1e added density 
p1'0\ides 111orc t1sef'8 in the same servi(•e areas. Spra\v)-t)']le 
dmelc1pment t·an rest1lt ir1 11i~l1 ~n'icc costs bccaust1 tl~\v 
equip111e11t n1t1st lJc installed i11 eact1 11ew tract devclo1J111c11t. 
Usi11g smaller lot sit.es le> cncot11'a#{c tl1c ''infill" of existing 
dc\<!loped areas can greatly reduce capital ru1d energy ccJsts 
for pt1hli~ SP.J'\iccs. 

Pcrn1itting smaller Jots can be achieved either by relaxir1g tl1c 
area 1-eqtt.irc1ncnts ir1 specified ;t011cs, or by <\IJ0 \ \ 'i11g 

variances on a rase-bv-case basis . 
• 

2. ZONE f<'OR l\10Rf<: ~tULTI-I"Al\111,Y HOl'SING 
l.ike s111allcr Jot sizes, e11couraging n1t1Jti-fa111ily d\\'elli11gs 
11ear to transportation, shopping. and employment C<1n 11clp 
increase density, tl1t1s rcduci11g energy used in dri"ing, in 
bt1ilclin~s. and in pro,iding seJ'\ices. lltrilding n1t1lti-family 
hcJttsing i11 1>reviot1sly si11gle-family r1eigt1borh0<1cJs earl <·reate 
co11flicts; planners. de,rclo1>crs, and ncigl1borl1oocl 
orga1lizations 1I1ust \'\Ork togeU1er to locate tl1e rigl1t kll1d of 
dcv~JopmP.nt ir1 tl1P. right areas, bastid <>11 lol·al val\JP.s and 
good design and planning. 

El1couragic1g 1nulti-family use can be achieved by clianging 
tl1c zoning designation of target areas or by 1Jerr11itting rc11tal 
urlits i11 lal'gc single-far11il~1 structures. Cliar1ges of tlus k.i11d 
111t1st take into consideration neighborhood character. 
1><-irki11g 1>r<1l1Je1ns, ar1cJ seivice l~1>ac·ity. 

3. ENCOlJRAGE CLlJSTER HOUSING AND PL.i\NNED 
UNTT DE\.'ELOPl\.IE:.Vf 
\\1th ir1creasi11g costs t>f la11d, cc1nstructil>Il and services, 
tt1e.~e l)•pes of developme11ts l1a\'e becon1e 11101-e con11n<Jr1. 
ClLtSlcr t1ol1si11~ ltl1~1t is, si111(lc or 111ttlti-fan1ily Ltnils ir1 
cominon structures1 c·an red11ce building costs heca11sc of its 
sl1arcd fot1nclations and \'\'alls, and saves scr\'ice costs in 
ter111s of roads, pipi11g. telept1or1e a11d po"'er li11es. i>Jar1ned 
unit <le\elopo1e11t.s ( J1UU's l ca11 combh1e se\el'al featutes: 

• clltster hc111sing 
• lTii.\Cd land \ISCS 

• site l>la11ning for e11erg_v effic-ieney 
• efficie11t service plrumir1g 

C luster l1ousi11g a11d i1la1111ecl u11it developments are n1ore 
a1>pr<>1>riate le> ne\v clevelc>Jlment areas tl1ar1 existing 
11eigliliorl1oods. 'l'llis makes it easier to plru1 for energy 
efficiency fro111 a "clec-in slate." Bttt it is stil1 ir11po1'ta11t for 
pla1111ers, developers, arid citizens llJ \.Vork cooperativel)' in 
shaping ne\'\ de\:elopments so tl1at they fit \\ithin t l1c overall 
piclL1re of the co1nmt1nity's gCK'lls. (Sec Tool 1.6 for more PUD 
i11for111ation. J 
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1.2 

.... e Mixed nd Uses 
~1ixed la11d stratc~gies in\ro]\ <.s allo\\r.i11g con11JatilJle acti,~ties 
tc1 occur close~ to eacl1 otl1er, to I'Cduce trct\'CI 11eeds, ]Jt1blic 
SC~l"\rice C ClSts, a11d energ)r llSed irl bt1iJdings ( eSJlecia]J~r 
111ultiJJle-t1se iJtJildi11gsl. 

KEY lSSlJES 
Zoning la\\ s \\'Cre original!~ cstal>lis11cd to sc1>a1'atu 
ir1c·or111><1til)lc Jt<'livit ics, 5l1cl1 as l1ca\y irldltstry and hot1sir1g. 
lfC>\\'e' £ ~ r. sn\'Pr-JI Jar1d tJses <·an l>e n1i~r.cl \\itl1 l1ot1sit1g 
\\itll(>llt distt1rl1i11g tl1c l1ru·111011~· of 11cigl1l>orl1ol><ls. ' l'l1r.sc 
llS('S ir1<'lt1clP: 

l .. IGI l'J' C<J,\1~11~HCIAL 
C cul\ 1~11ie11re :tl<>1Y?:,, c1fJiccs. lau11d1ics. rP.sla11rar1ts, Ptc·. 
('£>11ditic>11al 11su J>Pr111its ar1cl c>tl1er regt1ltili<1r1s ran c·o11trol 
sizf', ~Ptl>arkb, sig11age, parki11g a11cl uthP.r fratl1rcs. 

LJ(;li1' lNl>lJS'I'RlAL 
l.t>\\' JJ<>llL1ti11g a11cJ small sralr. industries, .st1rl1 as clcctror1it·s, 
rcsl'ar ·11, ct<'. l1crmit c·c>r1trols c·an restrict size. parki11~. 
sotl>ncks, lar1dsc<lJJin~. a11cl otl1cr foatt1rcs to n1akt~ tl1r~ 
du\.uloJ>r11e11t ~1armor1iot1s. 

Il 1.-:< ll l::,\'l I () N 
S111all 1>.1rks, art cc11tcrs, ar1d otl1er faciHties car1 l>B r>l<1nnccl 
c>11 a 11 cigl1l>c>rhood ~<.·ale. 

~1rx1-: 1> lJSl: J)f'; v1-:1,0P.\1ENT ( ~1UO'S) 
1\ \'aria11t (>f plar1ncd t1nit dc\·clop111c11ts, l\lUD's arP. cle.signcd 
l<> l>P 111c>rP sc•lf-c·cn1tainecl i11 tern1.s of r.m1>loyn1c11t, 
~llOJ>ping, l1ousi11#=( ar1d sen ices. 'I l1e~e mi.\ccl t1scs <..<111 l>u 
e11cot1ragud I>)': 

• rezoning :-11r.cif1r.d residential or co1nn1crcial areas le> 1>cn11it 
s1>ecitied r1e\\' llses; c>r 

• grar1t i11g <'c>nclitionaJ or special LISC pcr111its J'or cur1trc1llcd 
clmt'l<>1>111t•11t of dt•siretl la11d ust!S; lhP.sP. shrnrld IJ • t1scd 
... J>ari11gly, Sll as nc>t to dr.feat tJ1c plll'}JOSC of zo11i11g; lhf'ir 
acl\'a11t11gc is tl1at tl1cy gi\ c the local go\ etT1me11t n1orc 
c·o11trol O\t'r each permitted use; arid 

• \'\ orking coopcrativcl}' \.\.ill1 co111n1crcial devPl<>1>crs ancl 
e1TlJ>l<>.'t'rs tc> hK·atc nc\\' developments in "c11e11-{.v-c!lli<·icr1t 
art~ts" c·Josc to residences and ptrblic trans1)<)rtatic>11. 

l\li\l'!<I l<111cl list• sl1«tl~#-(ies art! n1ore \\'CJrkal1le in \\CIJ 
clc:vc:lc1r><'cl <tl't!<'lS '' i1l1 t!.x.isti11g zo11i11g urclir1a11< es. Like l1i~llt!r 
ciP11sit~· slratt•µi<!s, 111£!~' arr. n<>t \ r.ry t1scf\1l tu sr11all tC>\\lls 
\\ itl1c>t1t :lUllirll( or cor1c·e11trated develo1>m1~r1t. J-ir>\\ t'\t!J', sr>n1f! 
s111allt:r t <>\\ 11s ar(• t1r1clc>rgoi ng s11 IJstar1t ic:tl tlC\\ de\ el<>J> 111 r•11t, 
and lc>c·al gc1\'<•r11r11c11ts cart c11cut1rage erlt>q.t\• t~ fti« ·i11r1t 
cfe\cl<JJ>n1er11 in tl1r.sP. <'a~e!';. 

STEPS 
Developing a n1ixcd t1sr. .stri1tr.I(\' i11v<>lvPs tt1<• f<>llc>\\rir1g hasic· 
steps: 

I. Idr.ntifv residf!rllial areas t l1at r1encl and can alJso1'b 
• 

c·c>n1n1ercial a11d ligl1t ir1clt1.st rial clc\ elopn1e11t; a s1>e<~ial tai,k 
foJ'CC in\ ol\ing potential de\ (')<>[><'rs ar1d 11<~igl1l>c>rhcx>d 
grot1ps \\Ot1ld be a E(<><>ci ''a~' t<> sl<U'l. 

2. Choose sclct·ted kir1ds <>f' clt:\t:lc>1>111e11ts to l>e allo\vecJ. 
ttsing the same task ft>l't'e as ir1 Ster> 1. 

3. Select metl1od of allO\\ ir1g llC!\\' tascs: 

• rezo11i11g of SJ>Ccificd areas; 

• creation of " tloating zones" for desired ll~s; that is, zones 
1101 tiecl to a specific area tJ1at allo\\' rcrtain tJSC!'i \'\itl1011t 
requi1i11g variar1cus; 

• oflering special ttse 1>ermits Jc,r dusirccl ttses, \Vitl1 
conditions designed l<> n1ai11tair1 1111! desired 11eighn<>rhood 
l'l1arac:ter. 

4. l>e,el<>J> mixed 11se strategiE•s co111l1i11cd \\itl1 i11ccntivcs to 
e11c·c>11rage tl1e desirecl 1r1ix c>f rPsiclu11tial, co111111crcial, 
fat'ilities, a11d en1pl<>.vers. l11ct·11ti\e.s ca11 i11clt1de: 

• dcnsitv allo\\'ant'cs; 
' 

• per11tit fee reclt1ctio11s; 

• parking reqt1irc~n1P.nt n •clt1ctir>11s fr>r de\ el<>J>n1er1t locatr.d 
in desired areas. 

5. l sc a pttblic partici p.itior1 Jl11()( 'Css for rc\iC\\' an cl a1>p1'0\'£U, as 
'"'ell as e.\.i~ting legal a11d ad111i11is1rati\'C JJroccclt11'Cs . 
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1.3 
LA\O LS~ 

Discoura~e ''Sprawl Development'' 
la11\1 cities (C\'e11 1node1·ate-sizeci co111n1u11itics) ar·c! al1·eady 

• • 
\\1ell a\'\1are of urba11 s111·a\\1l. SJll'a\\'I is tl1e de\ elOJJI11e11t of 
an area \\rithout rega1·d to tl1e o\re1·all ef~tect 011 t l1e 
e11\lironn1e11t, ene1·gy use, ai1d den1a11ds 011 lclcal se1"\.rices. 
SJJr«.t\\'l results JJar·tl)' f1·0111 basic rect.I estate 
eco1101nics- lL-t11c.i is lJsually J1ea1>e1· 1·t11'tl1e1· a\\'ay fro111 
existi11g de,,elOJJ111e11ts tl1a11 close1·- and Jlart1)' f·1·0111 
i11adequate Jllanrli11g. This Jlrodt1ces ''leaJJfrog" at1d ''strip" 
de' clopn1ents that reacl1 out into rural area, co11st111Iing 

farn1land, strair1i11g local senTi es, and increasing tl1e use of 
a11to111c1l>iles. ~1a11agi11g g1·0\\t:tl'1 i11 tt1is contcA1 l1as l1econ1e 
a lllaj<lr iSSllC for many C01TIJ11lll1ities; energ\' 
cor1sidc1·atic1ns cr<~ate an addecl neecl for· g1'0\\rtl1 
111an<tden1enl. 

KEY ISSUES 
SJlrc:t\\) C'an lJe c<lnln>llecJ i11a11l1111l>er llf\'\a.vs: 

llO\~'N-ZCJ~INC~ 
lll'dt1t·ing tile de11sity allo\\a11rc, <>r cl1angit1g thr. Z<>11ing of 
a11 area to a less intcnsi\'l! t1.se le.g. C<>m111e1't'i<ll l<> 
resiclc11tiaJl, can t1cl11 rc111trc>I tilt! rate ar1cl lorati<1r1 <>f 
dC\clopn1er1t. zc,nir1g 1111 area for <1gricultur • cn11 CI'Ck'ltc a 
"holding z<>r1t>' \\'l1irl1 ca11 l>e t1sed to sta~c gro\\ tl1 or dircc·t 
its h>calio11. 

1~1~111' CO~fi\lERCIAL WNl-:S 'f'(J CONCf N 1'1\A~I EfJ AflJ<:AS 
'Jt1is te11ds l<J 1>rodt1ce 111alls and sh<>1>1>i11g <~cr1ters, l>t1t if 
locale([ 11c..'lr p<lJ>tllatic•n <'tt11ters a11d f>til>lic• 1ra11sµurlali<J11 it 
ca11 redl1cc l1<1\ t•l, l'"(lt1c·c c11ergy in cclnl 111prc·i<1l hltildings 11)' 
c11r.o\1raging sl1an•cl s1n1rtt1res, a11cl retluce su1' ic·e costs. 

Ll;\IIT SER\IJCES () IJl:.Sll\E,U Alll!.t\S 
Sc\\ Pr and '' att•r l1ookt1ps nrc tl1c 111ain 111Pa11:-; of c·ontrol; if 
tl1f•rc is a pt1l>lic· SP\\er n11d \\'<Iler s~1stcr11, it can be 1>Ia11r1ctf 
tc> c11couragc nC\\ de!\ l'l<>1>mer11 ir1 e~stirlg se1i.ice areas. 'I'll.is 
ettn inlJJrO\ e tl1c~ c•ccu1c1r11ics of tl1c sc1,icc systc111 as \\icll as 
cl111trolling :,1>ra\\ I. 

ACQUIRE l.ANl1 Oll l?ASI~~fENTS 
A locitl go\cn1111c11t ca11 t>~PJ1 lo11g-tPr111 co11trol O\cr tl1e ratp 
ancl locatio11 of du' clor>111c•11t l>y l>t1)i11g la11cl ot1trigl1t c'r l1y 
gai11i11g casc111011ts 011 1>an·els of la11cl. E..'lso111e11ts al'c li111itecl 
rigl11s m~r lancl O\\ 11ed b)' otl1ers: cxan11>lcs are srenir 
ease111ents, \'\ etland c..1sPrnent~. aocess eit~e111c11ts. 'I t1e\' 

• 
protect 1igl1ts of J>COJ>lc <1tl1er tha11 tl1t> la11clo\\Iler \\itl1c>ut 
1:1k.ir1fi( tl1e la11d Olli right. 1'his is llStrall~ a11 t•x1>e11si\ t: ancl 
su111eti1nes a co11tro\crsial option, ht1t n1a~1 l>e \\1lrkal>le a:-; 
J>art of an <l\'Crall parks <lll<l recrcatio11 1>la11. 

STEPS 
C'cJ11t n>lling spra\\'1 de\ t•luµ111c11t 11111s1 l>1• n p.1rt of a11 O\'C~all 
grcl\'\111 111a11agc111c11t a11c:t Jarid Ltsc 1>la11ni11 1 P.flc>rt. A 
cc•r111,n•t1e11si\f! 11la11 a11cl z1111ir1g ordi11a11c·e nn• imJ><>l1a11t 
t:lt:11ie11t in lin1ili11g s1>ra\\ I; i11 t'Cln1mt111itics \\'ilhot1t tl1csc 
toe> ls, tl1c luc<tl ~t)\ r.1111r1p11t \viii l1a\'C a l1a nlPr 1i111P sh<.tpi11g 
tt1t1Jre la11cl t1sc 1><1ttPn1s. l 1<JI' corn11111r1irit•s \\ itl1 a 
r11m1>rel1ensi\ P 1>la11 a11cl ordi11ancc, 1l1c• IJa~ic slPJ>s i11 a 
s1>ra\\'I co11trol pf1<>•1 are: 

1. ldPntif~· t111de\elo11ccl area 011 tl1P f1i11gc of tl1c 
<'l)flllllllni~'• PSJlCt:ia))}' JlliltlC clgri<'tllltlral la11rl. 

2. lclor1tify aN•as 1>refPr1-ecl for dc\·r.loJ>n1e111 t>asP<I 011 

• clc1se11ess I<> e1111>lc1~·r11c11l; 
• rltiscnPss tc' cc1111111c1"t'inl areas; 

• • • • <lCCCSS to C..\ISllll~ Sl'l,'IC s; 

• 1><JtP11tial for 1'1--nC?\\al1lp re~OLIJ'C" ll~P. 

3. ldenti~r pote11tinls fc>r dist•c>t1ragi1ig dc\clc111n1P11t in pre
fpr1-ud nreas tl1rot1gt1 

• U(J\\ Jl·ZOlliJ1g areas IC> l1e r>rulectcd; 
• li111iti11g SCr\ic·u ('XtPllSil>ll ttJ )Jl'UtPClPd ill'PaS; 

• .icc1t1iring titl<• c>r Pasp111e11ts tc1 J>rotertl'd l:u1cl; 
• crr..citir1g i11ce11ti,os fc>r clP\clc>11n1e11l ir1 JJrctcrrcd art•as, st1rh 

.1s: 

allo\ving l1igl1 •r de11sirics for indivicJt1al cle\'tllc11>111unts 
C)Il a co11ditio11al t1se hi1sis 

rccl11c.ir1g 1>er111it f ccs fn1 a c·o11diti<111al ba is 

1'Czo11i11g Jlrcfern!cl art:.cts fur l1igl1er dt>11silics 

f)f'()\ idir1g SP 1'\lCCS to J)l'Cf Cl'f'f'CI areas 

offering t:L~ ir1ce11ti\es to dc,elc1pers iii Jll'\Jl't-!rretl areas 
r rt•dt1cecl Cll' rlcfcrrf!tf <tssess1nt>111s1 

4. 111\ c tigate <>fJtilu1s lor 1>rcscrvi11g agrict1llt1ral lar1d. C hcc·k 
\\itl1 tlit• State IJc11a11r11e11t <>f 1\grirt1lturt• <>r tl1c 
l\1clf'(JJ>t1litan Cot1nc·iJ ir1 tl1t• ·1\,in Cities 1\lc~L1'UJJ0litn11 arcLl. 

5. ~1odify the <'cJr111>rel1cr1si\ c J>lan a11tl or zcn1ir1g c>1ui11a11cc! 
to retle<·t rle\\ t>t>li ·ics, fcJllc>\\i11g ll1c P;\isti11g 1>t1IJlic 
1>c111ici1>atio11 J>rtJt'ess ltr1cl 1t1 • ap1>rc>1>1·ialt' otfi('ial 
r11'C 1c·uclL11·e~. 
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Encoura e Do to Indu t 
and Commercial Development 

A 11t1ml1er of older cities l1a\'C! br.gt.111 re\ritalizing tl1eir 
dc)\'\'fltO\Vll ar,eas b)' e11cclt1ragi11g i11dust1i11l e:tnd 
cot11111ercial dc\relclpn1cnt. 'l,l1is a1>1Jlies 111c>stl)' tel l1trger 
cities, l>t1t cvc!11 i11 s111aller· l0\\1ns l1igl1\\'a~1 l>)'J><tsses t1a\re 
11ttracted l>t1sir1ess out 01· tl1e to\.\':11 ce11te1·, c11t1sing n101·e 

t1·c1\rel, do\\'llt0\\1l eco11on1ic clecli11e, a11d a st 1"<1i11 011 
scr\rices. Fo usi11g sl1011pi11g a11d e1111>lr1y111e11t at a ce11tral 
locatio11 sa\ es e11ergy b}1

: 

• t"ed1lci11g 11eeds for 11e\\' senrice equi1>n1ent; 
• c1·eating better pote11ti1ll for district l1e<1ting; 
• n1aki11g ridesl1arinct a11d pt1l1lic trans11ortation 

111ore 1·easil1le; 
• reduci11g 0\1e1·all tra11spor1:atio11 11ec~ds; a11d 
• allO\'\ri11g possilJle rel1se of existing l>ui]di11gs, 

• • • sa\'111g e11ergy 111 r1e\\' constr1.1ct1on. 

STEl1S 

1.4 
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St. l'aL1l's 11c~\:\ TO\.Vll SqL1arc !\:fall, l\1ankato's do\vntO\\/fl 
rc11C\\1aJ, and Red \.Ving's Energy Park, an! eMtmJ>les <>f this 
kind <>f dc>\\'11tl>\vrl development. S111allcr cities can i11 some 
eases t1se this kirid cJf st1·ategy 011 a s111allcr scale. '1'}1cre are 

son1r. prc>hlems ,,;111 tl1is strategv, of co11rsc; pote11tial 
poll11tion, the high c·c>st c>f urbar1 la11cl. tl1e clesire <>f s<>n1e 
b11sinesscs and indt1:,trics fc>r one st<>[)' t1t1ildings, large 
parking req11irP.ments, etc. 8111 tl1ese obstacles ci111 <1fte11 l>e 
O\ erc:un1e if tl1e project clc.-irly benefits the c·om111t111ity as a 
'' hc1le. 

'fhe hasic steps ir1 attra<·ti11g d<l\'<:lo1>111c11t do\\'Tlto\v11 are: 

1. lde11tify the need and pc>lc11tial ft>l' d0\\11to\\'Tl 
re\'italization. by lookir1g at: 

• ctba11donn1e11t rates for l1t1ildit1gs; 
• la\ f)ase dccli11c; and 
• sl1ift of bttsines es a net ir1stiltJli<>11s tc> fri11ge itreas. 

2. Acti' cl\' seek l>t1si11esst>s a11d i11stitt1lio11s tt1<tl are 
• 

c·onsideri11g rclocati11g. 

3 Iden tit}• r>c>te11tiaJ i11co11ti\ c.s t<> attract l>t1si11esses a11d 
i11slit11tions to do\\'lltc>\\'Il, st1ct1 as: 

• tax ahatemr.nts 
• pro\iding ser\ires ar1ci site in11>rovu111c11ts (pc1ssihl)' t1si11g 

indt1striaJ de\ elop111c11t ru\ c 11t1c t1cn1ds 1. 

~eg<>tiate \.\itl1 i11tcrcstcd c1rga11izatic>t1s; ex.-i111i11c i1egativc 
intf>acts a11d 111cru1s to l1ar1cllP tl1er11. 

Indoor park In St. Paul's Town Square Mall 
Source Sl Paul Artta Chamber of Comrnerce 
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En er Performance Zonin,. 
Perio1·111ar1ce zo11ing is <.t relati\1eJ~' 11c\'\' 3JlJlroach tc> land 
t1se control, Sflt1rred largely by e11\':iro11111e11tal co11c{~1·ns. 
Rather tl1a11 S]lecif}ri11g exactly \\'l1at Illa)' c>r n1c1y not be 
do11e i11 a gi,ren zone or subdi\risio11, Jler·forn1ance 
standitrds S(~t goals J'elated to tll(! i111pacts c>t' tl1t~ land LlS(~ 
acti\1 ty. rflliS c.111p1·oac}1 tli ffet'S fror11 tJle llSlla} Sltbcli\ isic111 

01111·01 aJlJlJ'oacl1, \\'Jucl1 tends to llresr·1·il>e n101·e specific 
fe<ttl1r·es. For exa1n1Jle, a })erio1'n1a11ce stancla1'CI could lin1it 
tlll! r>c!1'Ce11tage of 11att1ra) tree CO\'C}r J'f'JllO\'C.tl, or tl1t~ total 
BTUs reqt1i1·ed 11er acre 'a\ t~raged O\rer a11 c11tire c.1rea to 
Jlt~ 1·111jt tlexil>ility i11 sitjngl. SulJdi,~sion cclntrc1ls <"''in include 
pe1·fo1·n1a11ce standards, but usually alsc) include dc~tailed 
111·esc1i1>tio11s fat, so111e feat tires (see 1'oo1 1 .6). 

1.5 
l • .\.'\D t SE 

01lc t1se of 11urfor111ar1r.n zoning is to P.nc·ot1ragc i1~ of solar 
llc\ic~cs, J:>.11-iSi\·C solar, \1vind systen1s, arid earth-sl1elten!d 
co11strt1ction l>y 111aking setha<'k and c1tl1er 1<>1-r<?latt:ci n1h!s 
mc>n: flt!.\il>lc. rhc ~1111c objccm·e can br. mc1 h~· gra11ting 
varianl'es for s1>ecified cnCf'h.'V fcatt1rcs that cottlcJ \iolato 
ct1rrc11t zt>nir1~, #(ra11tir1g SJ>ecial use perr11ils (\vlticl1 earl 
J>I'lJ\i(Jt: 111<,re co11trol o\'er tl1c t~rpcs and configt1ratio11s of 
l?11e1·1-0' systc111s1, or by creating a " fl<>ating zcH1c" (\\'l1ict1 
a111ounts to creating a spceiaJ ttse \\'ithc1t1l rHCttiirin~ a J>crmit 
or \ 'aria11cc l for cncrl{\' systems and eneqzy efti<'it•r1t 
co11struc·tio11. t~or example, if Parth-sl1r>l tert>d a11d J>assi\ c' 
bOlar dcsig11s \\'Crc desired, zoning <>rclir1an<'es rcltJld 11<' llscd 
to aJJo\\' nattrr-Jl fpattJn:!s, such as soutt1ern sll>J>es ar1cl 
clpc•idiot1s tree , to l>c i11clt1dcd in the site and bt1ildi11g 
desigr1. 

' l'cl t1sc pcrforn1an<·e zc>ni11g and related toc>ls the f>lat111er 
sl1ot1ld follo\v su111c lJasic stc1>s. 

SJ>P.l'i~tl t1su 1>e r111ils col1ld IJc ~1-a11tcd fot· tl1c s.1111e J>l1rpust•s, 
and \\'Ollld flrClvide ffiCJre control O\er tJte SJJCCiftC f£:att1res <>fa 
given tJsc. 

1. 1:..xanurle ct1rr·e11t zo11i11g rt1les fc>r 1>c1ll!r1tial cu11flicts \Vitl1 
desired c11crgy fea1111-es, sLa<·l1 as: 

• l1eigl1t li111its tsolar a11d \\'ind systc rns l; 
• sctbark 1sc>lar, \vi11cJ, earth-sheltcredl; 
• stee1> ..sloJJCS lpas~i\'C solar, <>artl1 sl1elterl. 

:.!. RC\lC\V cc>mmL111it}' J>l1ysi('a) fcatt1res \'ia l<>J><>grapl1icaJ 
111aps. aerial 1>t1c>ll>s, etc., to i(fcr1ti~· rlatt1ra l fea tures tliat ca11 
l1clp redtll'e enerl{\' 11t•t'ds, SlJCll as: 

• \Cgctation - ~e'l{ree11 (for '''illd CO\Crl ar1d hard\\'<><Kis (fc>r 
summer sl1adc, \\inter solar ac·t·pss l; 

• southern slopes; 
• natt1ral "\~ind tun11els" or ri(lgcs, etc. 

3. Re\ise ~oniI1g rules i11 dcsirccl <treas t<> Pr1c·c>urage the. t1se 
of 11att1ral fcaturt>s. 'f'l1is l'ar1 HJ>J>l~1 to l>ott1 dm-c!lopcd and 
t111de\ clo1>cd areas. St1bsec1t1entl.v, rlP.\\' de\elop r11e11t 
p1·oposals ,,·oulci l>e revie\\'ecl fc>r co1111>lianre \\.ith the 
1>crforn1a11c·e sta r1clarcls. 
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REFERENCES 
Text - C~ l1u I >tt~r 6 

< J\·t!TY'f1111inµ. Lancl L l~t· Barriers ''' .~<Jlar Ac.·ct:s.') 
Ccr1tral Nut1gatuck \ 'alle,y Rcgio11al Plannir1g <.:t1r11rnissio11 
20 E. 1\lai11 ~trl't'l 
\ \ 'atPrl>t11"\', Co1111cctict1t 06702 

• 

P/a11ni1i,1!, (<Jr .'i<Jlar· .1\ct·c.ss l'rv teer io11 
,\tctru1Jolit.tn <.:<1l111cil, SI. J'aul 

So/,1 r 1\cces.'i l..c1''' 
Ciail lld\ t:r· I lave~ . . 
Balli11gt•r Pl.1l>lishing C.c1 . 

~1i1111csota f<: r1PrH_\ ge11c.v 
Sc>l<1r 1\<:f't•ss \ \ (1rkl1cJcJk. 

:\ l1n nesc>ta I .11erg_\1 ger1c.\.' 
/,artl1 :-;Ju·lt<•r· ( 'c111s11·t1ction r1nd Z<>nin,f:!, ts.sut·~ 
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StJbdi\risio11s l1a\ e IJce11 a 111ajor 111eans of· 11(~\\ i·esidential 
dC\'eI01J111e11t i11 1·ecent decades. 1 he co11t1·ols exe1~iscJd by 
local 10\'e1·11111e11ts cai1 sig11ifica11tl)' i11flt1e11ce e11elf:t\' 
consu1111Jtio11 i11 tl1e st1bcli,1isio11. 

KE\' ISSUES 
\\1t1ilc zo11ir1g co11trol. tl1c land t1~e1-t allo\\Dllle ir1 JJccificd 
distric·ts a11() lin1its l>t1ilding prarti( '('S c>tl it1(livicl11al lc>ts, 
s11•>c1i\isic>11 ccJr1trt>ls ca11 affect tl1e total clesig11 c1f a lc11lcl 
1>:trct~I \\ t1r.11 ii is sul1cliviclecl i11to 111t1ltiplc lots. I eat1111•s tl1at 
C<lll l>c inclt1dcd ir1 11bdivisic1n c·ontl'f>ls inC'll1dc: 

• streets 
• \\ater st11111t~ 
• SO\\'itgP di~J>osal 
• '<>get at ic>rl 
• opc11 S~tCC 
• gas a11cJ elP< 'tric· SllJ>J>I~· 
• lc>I bi1.c a11ci oric11tatio11 
• slc>r>es, sc>ils, fl()(>dJ>lai11:.-. and <>ll1cr 11ntl1ral fc.'ltl1rt•s 

S111lcli\1si1>11 <"<>11tr1>l~ Citrl l>c used l<> J1cl1> Sil\U c111!rg,y i11 se\'oral 
''a' s: ~ 

S'ffll~ l~'T' 0Jlll~l\'1 /\1'10N 
1'1> tht~ P.xt1:111 tl1at strf•Hls i11 tl1fl t-JL1l1cli\'isic111 curl 111~ <>riPntctl 
I<> n.111 tiast·\\'P.St, tl1e lots i11 tl1e st1l1di\rision \\ill l>e nl1lf! 111 

tlSf! a 11c111l1-sc>11tl1 orie11tatio11 to allo\\' for solar t>11erK\' tis<!. 

l\t•cl11cir1g sl l'Pl'l \\. icltl1s, a11d C<lordinati11g st reels \\•it t1 l>iku 11r 
11ecle~tria11 11atl1s ra11 alsc> sa\e t~11e1-g\1• 

SLCJJ>J~S 

Rcqtriring n1aAi111t1111 tlSI' ,,f scJ11tt1ern arid eastern slo11cs \\ill 
i1er111it t1se c1f r1att1ral solar CXJ>O tire, \\ill 1>roviclc 
shellt!l' fron1 C<>ld \\'i11ds, <t11d \Vill also c11coura#(e cartl1-sl1Pltered 
desig11s. Stl(·t1 rt•qt1ire111p111s n111sl •>e baJa11t•t•tl \\ith 
steep sloJ>C restrictions t<-l pre,ent eN1sion and SC\\ngc disJ>O al 
J>rolllP.JIJS. 

\'I~(; f<:T1\']~I C)N 
l\nql1i1i11g 111a.xi111t1n1 rf!lt!11tic>11<Jf11a111ral tret! CCJ\PJ', as \\Cll 
as la11cJsc .. a11i1ig \vitl1 bl11i.1bl>ery, can cre<ttc 11i1tt1ral sllt•ltcr 
fron1 cold \\'.i11c.is, a11d sl1ade in st1n1mcr; c;uld \\'ind 1>r<>tr.ction 
is, i11 ;\fin11csota, n1orc critical tl1an sl1mn1cr f;f1nclc. 

Blfll .. DI~f; 11: NERC;\' lJSE 
AllO\\ri11g clt1stHr 11ut1si11g. 111i\i11g of si11gle a11d 111t1lti-fn111il~, 
t111its, a11c.I l1ighcr clc11sil)' can rcdtr<·c tl1c c11cr1{\' 11ccclecl i11 
<•arh hc>using t1nit. 

SJ~R\IJC'ES 
Proper J>la1111ing ca11 ruducc tl1e nectl for ~lruHts, stn!Pt 
ligl1ts, \\'atcr n11d SC\\'Cr 111air1s, and other scrvircs \\'l1icJ1 
(' 011st1111e e111~rs.v i11 co11structio11 a11d opcratio11. 

111..ANNED LJNl1"' IJI~VEl_,OP~IEN'fS (PUDS) 
11 LJOs l1a\c l>e<'c>111e 1><>J>t1lar \vitt1 111<111.v cle\·clo1>crs a11cl loc·al 
gc>\ er11111cnts ns a '' a:1 le> kt'Pll <'<>sls dO\\ 11 \\ l1ilc p1u\idi11g 
<tttrac·ti\e a11d eOicic11l llses of the la11cl t<> l>I' cft?\til<>flt?cl. Pl 'l)s 
c>ften use t\\'O bnsiC' pri11ei1>h~s: 

DENSI'I'\' 'l'Rt\NSl"F .. R 
t Jsir1g t111its per acre fc>r t t1r. <l\ Pr-dll de\ elo1>111c11t, 1·atJ1cr tlw1 
1igid lot size reqt1in•n1c11ts, tc> tx111 trot dt!11sit~ , PUDs pcrr11it 
flexible clustering of t1,1usi11g 1111its. 

IJIS'I Rll~'I ' INTEGR·\TION 
IS)' cu111bir1il1~ singlc-la111ily and 111t1lti-tc:1111ily l1ot1si11g \\'iLl1 
co111111cn·ial ancJ rec1't!alic111nl t1scs, tl1c PUO allo\\'S land t1scs 
to l>c 11101'C acccs ihlr. to r.ac·h otl1Pr. 

Pl T[)s c•an l1e encot11<tp;ccl citl1cr tl1r11l1gt1 <'f>11ditic>nal Ltsr. 
JJcr111its \\'ithf>tJt n•zc111i11~, <>r l>)' rul'.cn1ii1g tl1c trilr.t to a PlJD 
ciPsignatio11. Local go\nr11n1c11ts \'Hry \\1iclt1l)' i11 tl1t! C<Jmf>le.x.ity 
a11rl 11att1re c>f tl1e Pl I) l't'ViC\\ J>l'l>Cccll1rcs tl1ey lJ.Sf!; the 
er1er#{\' pla11ncr sl1ot1lcl fr>llo\\' tl1u la\\.S c111cl J>l'actices 
}Jl'C\<tili11g in th«: cc>m r11t111il)'· 'l'l1e ku~' poi11t is tl1at a PLID 
al n10.st al\va)'S 1~qt1ires a d1:tailrcl l'C\tiC\V I>~' loc,11 officials. B)• 
e11c•c1t1ragi11g 1> D-t~'PP dc\clo1Jr11c11t, lo<:.'ll •~tlPrS,\' ,,tanners 
ca11 Lake a co111p1'Ct1cnsi\C 111ok at the l<>tal e11erlj_\' 1>it:lt1rr. 
l1eforc tl1c dC\ clo1Jn1c11t i~ i11 1>la<~P. 111 Se\ eral co111111unities, 
early coo1>cralitn1 IJCI\\ eP11 cfe,ul<>flt~rs n11<l local officials l1as 
resulted i11 creali\t"? a11d eftccti\P. PUDs arid 01her 
d "\"CIO]JJ11cnt 11ac·kages. 
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Basic stCJ>S it1\'(>lvt~d ir1 a Pl IJ c>r <>tl1cr sulld.i\isio11 l'<!ViH\\' 
1>roc·cs~ inc·lt1de: 

1. l\e\rie\\' CL1rrcnt zorlin~ and st1l1di\isio11 rt1lti.s a11cl 
p1•acticcs. 

2. Rc\1se <:t1rrent rL1les tc> i11cll1dc gc11cric· gt1idelir1cs fc>r 
e11erl{\' cffiC'icn<"~'· st1cl1 as: 

• CitSt·\\'t!sl strt•et a11cl lot 01ic11tatio11: 
• ttsc c>f sot1t 11c1·11 a11d eastern sl<>J>P.s; 
• retention of tree c·c1\ er; 
• allo\\a11c·e/i11c·e11ti\CS for efti<'ient stn1ctura1 types li.t~. to\v11-

t1ol1scs \ s. dctac·hed, eaMlt-slteltercd 's. CXJ>Oscd I. 

3. ~Icct '' ith de' clt>t>ers i11 ~>re-appliec1.tion contcrcncc to 
hear tlll!i r l>asic· c·c>11ce1>ts a11d con,·e~· cncrg,\' <tnd <>I her 
,.,1idPlir1cs. 

4. Ot~\·elc>1>er r>re1mre preli111inar:• plat. 

5. HC\iC\\' prclirninary plat l'c>r i11clusio11 of dosirccl foattirf'.s . 

(;. Oc!\ •~l<>J>P.r pre1>•11·es li11al plat. 

7. Rc\iC\V fir1al 1>lat. 

8. 1-~ir1al 1>lat sul>n1itted for appl'O\al l>y lo~al or cot1r1t~· 
pla111li11g cor11111is~io11 clr otl1er boo~'· 

'text t :l1ar>ter 6 

I J ~.G ISl.J\' l'l ON 
State Plattir1g Act (.\-1.S. :;o:;.01-.;05 , li'U21 

\tunici1>al l'la1111ir1g 1\ct 11\t.S. 462 3581 

c;n11nt)• Plar111i11g Act 11\1 .S. 3U·l.25 ~ 

PlIHI.IC1\ 'J'lONS 
l.<Jl':1/ ar1cl Regiu11al Pla11ni11~ in .\1innt'S<Jta , lAJagt1c uf ~lii1r1csota 
~1l111icir>alities . St. l'aul 

I'L/0 ; 1\ ·"f>eciaf 'J'tJt>lf<Jr Special S1 ti1atiu11s. Sta 11~ l'la1 i11i11g Agenc_, .. 
C>llic~ uf Local ai1d l lrba11 1\tl~1irs , St. l'alil 

c:r1 JES 
Ci L)' c>f Cottage Gro' e 
612 458·2824 

C :it\• c>I llruuklv11 l'ark 
• • 

612 /425 4502 

C:it\• c>I l~di11a 
~ 

612 927-8861 

C.i l)' of 1\1Jplc \lallc.v 
fl I Z .+:-J2-07 .)0 



1.7 
l.\l':I> I SE 

Protectin,.. Solar Access 
Solar access protection n1eans protecting soutl1erly roofs, 
\Valls, and yards rcleJJending on the desired lc\rel of 
protection l of ne\\' and existing lJuildings fro111 sl1adi11g by 
adjacer1t bt1ilcli11gs a11d tr·ees. Protecti11g solar ac·cess is 
essential for efl'ecti, .. e use of solar radiation llv active and 
passive s0Ja1· s~rstcn1s. 

KEY ISSUES 
Sellar access is at\ irlcreasillgly i111portanl issue l>ecause the 
cxpa11ding tl~C of -,olar energy has rr~sttlted in C'ascs \vhcrc 
develc>1>mPr1t or1 11earf>y pr<>1Je1·ty slllldes a sc>lar fa<·ility. 
Thttre is Sllme p1-eceder1t for usi11g zoning toolf.t to pr'<>te<:t 
solar access. Early zoru1i.g la\vs vvere often n1oti\ated l>y tl1e 
concerr1 tl1at developn1c11t \\'Ottld block ligl1t ru1d ait· flu"' tc> 
adjaccr1t properties. 1\n1cnd1ncnts to the l\f l111icipaJ a11d 
c·r>unty J>Janning Acti, clP..arly it1dicale tliat sc>lar access 
protection is a valid zc>ning ft1nL1ic>11 i11 l\tinnesota. The 
~lctro1Jolitan h'lnd LT~e Planning Act lapplicablc in tl1c 'l\vin 
Citicb ~1ctropolitar1 at'Ci\ I ir1cltt(ICS a rcqttircmcnt tl1e:tl 
co1nprcl1011sivc 1>la11s inclt1dc a solar access clccno11t. ()tl1er 
legislatio11 ouUirle~ 110\\ to obtair1 a solar access ea!;ement. 

• 

T11c concept of solar access protection is qttitc 
slraigh1fc1nvard hlJt \\Titing i-:ffeclive sr>lar ac<~e~s protection 
y>nlvisic>11s lllat cc>mr>lement c11J1er cc>mmt1nity goals and are 
nc>I a11 excessive l>urtler1 c>11 ac.ljacer>t devel<>J>ment is difficttlt 
ScJrne c1f the merhanism.s that ca11 l>e used le> prc1tect solar 
access i11cludc: 

• Re1noving barriers to the use of solar energy and solar access 
in existing zoning ordinances and si1bdi\isio11 rcgttlatio11s. 

Denser Development is 
Appropriate for South Slopes 

Evergreen Wind 
Protection 

High-Rise 
and Garage 

• l\todif)• existing lar1d use control l<tn~t1agc to IJrO\idc fo1· solctr 
orie11tatio11, ct1anges in height Jin1its, staf(8ered sc1l><•<·k 
rcql1irements, and other solar access protection p1·ovisio11s. 

• lncorporatt? S<>lar ac·•·ess t~onc:er11s i11 1t1e site plan re\•ie\\' 
1>rc>c·ess. 

• l~ncour-ctge citizens tc> obtain solru· casen1c11ls. ,\ bolar ease
meI1l i(i\'es an 0\\'11cr of a solar S)'Stc 111 li 111ilccl r igl1ts o\•cr 
nearby property. For examplu, 1J1e c:it)• of ~1oorl1ead 
e11gi11ecring dc1Jart111011t provides assistanc·r. \\1th 
prelimina1:\' stJl'\'P.}' ing 11ec·essary• to c1btai11 a solar 
eascn1c11t. 

• Encc>urage solar access 1.>n1tectio11 cover1ants i11 
11c\v dcvclopn1c11ts. 

• Jn(·orporate a sol&· acce&s perrr1itli11g process; ~1iru1capolis 
l1as a solar access pcrn1it ordinance I J\tinnea1>olis Zoning 
Code. ·1111e 20, Ch. 5451. 

See tool 8.8 fc>r exam Jlle~ <>f s<>lar al't!ess ~lf'O\isic111s i11 t l1H Cit~' of 
~1<><>rhead 's zoning ordi11a11ce and subdi\1sio11 regulatiu11s. 

Mid-Rise 

Townhouse or 
Single-Family 
Detached 
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S1"'EPS 
c~o111111t111ities interested in solar access JJrc>tection sl1ot1lcl take: 
son1e basic str.ps: 

1. l~e'-iC\\' 1>ertir1e11t lt!gislati<>rl l'C>11cen1iI1g so)a1· aC"<"<!ss. 

l\fllNICll'AIJ [>JANNJN(; Ac:·r · 
Zo11ir1#( at1tt1ority l l\J.S. 462.3571 Sttbd. 11 
L.011ir11< \'i.t1·ia11ces l\1.S. "'62.357, Sttbd. 61 
Sul1divisic1c1 ntl<'s ( 1\1.S. 462.358, St1bd. 2a ) 

1\t)JJeaJs a11cl 1\cljt1st111cnts {;\1.S . .i62.:l58, Suhcl. f'i ) 

l\fE'l 'ROPOLIT1\J~ u\ND l lSE Pl..A;~~ING ACT r ~lctro J\J'l:a l 
Plar111it1g Autl1c1ril)' ( ~1.S. 473.0.=i, Sul>cl. 11 
Plan reqt1iren1er1t ( ~1.S. 473.859, Subd. 21 

c:o ;\~'\' PJ.,1\NNJN(; 1\Cl' 
Zc1r1i11g altlll<>l'il)' l ~l .S. 394.25. Subd. 2l 
llc1ard <>f 1\cljt1sln1t!tll I ~1.S. 39ol.27, St1bd. 71 

REGI01 1 \I , l)J~\'1~ 1.01> ,\1J::NT Ac:·r 
Pla1111ir1g authc>rity (l\t.S. 462.39, Suhd. 31 

SOIAJ~ J'..ASl~ l\11~ 1\l'fS 
( ~1.S . .300.30, Strl>d. 1-.51- c1"t!ales al1tl1ority a11cl gltideli11es for sc>lar 
casr.n1f~11 ts 

2 \1akc a gcr1eral asscss111c11t of tl1c f casibility 11f solar 
P.nerl{V use ir1 yol1r co111ml1nil)'· Ilow rna11y s0Ja1· systems are 
ca1rrontl_\1 in JJlarc~·1 c:l1eck \.\rith current arid pc1tential sc1Jar 
sys1e111 CJ\v11ers a11d local solar dealers to get Llteir vievvs <>11 
solar energy potcnli<tl <tnd on solar a<.·eess problcn1s. 

3. ~fake a gf'!11cral assessn1cnt of potential solar access 
prol1le111s. c:onsidcr street orientation and \\idth, l1cigl11 a11ci 
dc11sil~' li111its i11 :toni11g ordinances, l)pc and l1cigl1t of trt'H 
gro\\tl1, topogra1Jl1y a11d otl1er 11att1ral fcatt1rcs in ,\'Otar 

• c·omn1t1n1tv . 
• 

4. Uc\lcloJ> solar enc®' t1sc and solar an·css polirics n11cl 
pla11. 

5. Rc\iC\V curre11t ;,i;o1li11~ ordh1ance and T'CITIO\'C barrieN> l<> 
sc>lar er1e'l()' t1se a11d solar access. 

6. Ucvclop, as 11uccssaf')', rnorc detailed solar acc·css 
JJrt>lt~rtic>tl flN>\risic>r1s tl1at are appropriate le> ) 'C>tJr 
<:on1n1t1nity's ir1terest in sc>lar energ_v cu1d admir1islrativ•! 
stn1cturti usi11~ t~1e lt~<·l1niques c>utli11ed i11 the discussic>r1 c1f 
kc!V issues . • 

REFERENCES 
ScJ/a r n<'<'t•.s.s ~ \ cJrkiJO<Jk 
l\.ti1111c~ota Encr&_\' AgP-nc'.\' 
Sai11t Paul, ~tN 
612/ 296-5 120 

l'la1u1111g Jnr .~nlar 1\cc P..c;s f>r<Jt1•t·ti<J11 
l\.lc>tropolitar1 Col111cil 
S.1i11t Paul J\f:\ 

1~r1Jtc•L'Li11g Su/ar i \ cccss .fi.>r R<' ... tclc11tiul f)t>\ t•f<J/Jn1e111 
~1 . Jattc a11d I>. f·:rle\' 

• 
1 llB 1\r11Pricar1 Pla1111i11g 1\ ssociatio11 
I~ 13 £ . 601 h StreP.I 
( l1iC"agc1. II .. 606:li 

( •it~• C>f C:c>ttage (,rcJ\P. 

612 4 58·2824 

Cin· of flrookJvn f>.:trk . ~ 

c 1.., 4 '' - • r.:o? '{J - _ , J ""+~ -

Cit\' of Edi11a 
• 

612. 927-8861 

c:ity <>I ApJJle \.'rule.' 
1112 4~i2·07:>0 



ind Mac • nes Zon·n 
\Vind c:•11e1'g}' co11vcrsion S)'Stems (\~:CS ) con\'E~I1 tl1c~ 
111c>tion tlf tl1e \\ri11d into n1echanical ei1erg)1, \'\rl1ic]1 can 
tl1e11 be co11verted to electricity, heat or e11erg\' tl111t is 
storc!d in batteries. \\'ind n1acl1inc~s ar·e co111n1c~rci<1lly 
~t\'iUlitblc in 111an)1 sizes ~md l)tpcs. Bac~kyard 
cio-it-~rot11·self·(~l'S n1<1y <tlso IJttild \-i'i11d niaclli11es. Zo11i11g 
regu)atio11s 111:-ty inhibit 01· excll1de tl1e JlOSsil>ilit)' of 
cc111str·t1c~ting \l\ri11cl r11acl1ines eSJlecictll)' i11 tc>\\'llS a11d otl1er 
lJriJa11 sctti11gs. 

• Jlcighl rl'E-.'l1latic>r1s and \\i11d n1achincs 

• Safetv and clt1raiJilitv of tl1c \\i11d 111achi11cs 
• • 

• N<>ist> a11d <>ll1er 11uisa11ce concerr\S 

• 1\Psthcti<·s r>f ''ind 1nnel1incs 

• l lsc llcsig11a Lion of'" i11d maclli11es. \ \ 1iU \ \l"Ec:s l>t! <'<>r1siclcrccl a 
pPr111illed L1~e <>r a ronditic>nal use? 

• ' l'l1e rleP.£1 f<>r \\i11cl speed n1onitoring and <·arc:fi.11 site ar1al)1sis 

• Corl1111t111ity Jl<>lil'Y isst1es ah<>ut \.\rind n1act1i11cs j11clt1de 
d<!si red density of 111acl1i11es, a11cl tl1e pt>ssil>ility <>f <l 
t·c1mn1t111ity c11cotlraging larger, 1nu11icipall)' <J[>Pratcli 
\\'l~c·s instead of residential scale \\'i11d n1a<·l1ir1cs. 

1. llec·c>111c• t;ar11iliar \Vitl1 1l1c l>asic· cl1ar<t<'ll'ristics <>f \\i11ci 
n1aclli11es1 l1uriz<>11taJ a11d \ <~rti<·al axis n1arl1incs, l)'J>i<:ClJ sizps 
ar1cJ <·a1>aeitic:s <>f 111a('l1incs. diffc!rcnt clcsig11s. ell'. 

2 f1P.\iC\\ llll)' cl\ ailal>lc \\ i11cl SJJCCl) chll<l I cl1eck \\ril fl lc1('a) 
<1i1·1>u1·ts. \\ catl1cr bt1rPat1, <ttt<l tJ1e ~lirutl:s<>la l ~ 11t :~ 'CllC)'I 
UJ1cJ asst:ss tl1e Jlt>tc•r1tial fc>r P<'<>n<>n1ic:.1I OJ>Pl'<tli<>ll <Jf \\ i11d 
111aC'hi11f!S .and or tl1c 11ccd for adclitional '' i11ll sr>tH'<i 
lll()Jlil<>•i11g ill yottr C<>IllfllUllit~·· 

3. J)P.\l:l<iJ> a l't>r11r11t111it~· 1>c1lif'.\' <>n \\·i11cl si>cud 11t<>1lil<>ri11g 
a11cl 1111 a11~· 1>arlil't1lar sizt• <>f \vind macl1inc tl1at tl1e 
('(Jflllllllllil)1 \\itfllS l<> COl'(Hlra~c. 

':l. liu\iiC\\' c>.isting zo11i11g ordinance a11d ac.lc.1 lc11\~t1u~t :, <ts 
a1>1>r<>1>riiilt!, tc1 J;t<'ilitat1~ l'tali~ and <' fti< iP111 \\i11cl r11ucl1i11c: 
co11 ... trt1ct ion. 

1.8 
11\'.'\I) I SI. 

Concerns 



1.8 
L\,"U Use 

REFERENCES 
1 't)CJI 6 .2 011 \\ i11d £11crl{_\' 

,\Ji11 1 1l'~tlla l.11 c rl{\' 1\gc11c·~" ~\ i11ci \la«hint•s ;111cl Z tu1i11,t!, 
IH<111cll><u>k II> 1>1• C'C>tllf>IPlt>tl ir1 l all, 19811 
(' l '' ') ()l ' .r: l ''() l - _ .. t) • • -

~1~. l\.'i11cl SiLir1.~ i\lat1ual Ito be completed J,.all JHH I ) 



Earth Shel ered 
Construction and Zanin.,..... 

l~artt1 sl1eltered constructio11 in\10l\1es tasing tl1e eartl1 in 
so111e aspect of buildi11g desig11. State la11d use~ enabli11g 
legislatio11 def111es earth st1eltered as: 

... l.011structecl so tl1at more tl1a11 50°h of~ tl1e t .. xte1·ior su1i7ace 
<1rec.t of the lJl1ildi11gs, exclt1di11g gc.1r·c.1ges <111d otl1er 
<.1c·cessory 1Jt1i]di11gs, is covered \i\ritl1 ea11J1 a11d tl1e btiiJding 
code sta11dards, pro111t1lgated J)UI'SL1ant to sectio11 16.85, a1'e 
satisfied. Partiall)7 con11>leted IJuildi11gs sl1clll not be 
considered ea11h sl1e1tered. 

Zc>11i11g a11d otl1er land use regulati<>ns 111ay inhibit 
co11structio11 of earth sheltered l>uildings. liin<111cing and 
prolJlems \\ritl1 111eeting bt1ilding c·odes n1a)' also inl1ibit 
eartl1 shelterir1g. fl1e role that a loC<'ll go\ e1 .. r1r11e11t can pl'i~' 
\'\itl1 regar·d to zo11i11g concen1s is tt1e fo tis of tllis tool. 

KEY ISSUES 

1.9 
u\.'ID LISE 

• lluficn1cnt ordinances and definitions of l>asen1e11ts ancl eel· 
lars n1a\1 P..xcllJdl! earth ~heltered constrL1ctio11; 

• 

1. lle\ie\\t ame11dn1e11ts c·•n1c·t:r'T1i11g <~ur1l1 sl1eltered 
COllSlt·uction Ul Lile ~ltJrliCiJ)<tl a11<l (.ou11ty I>la1111it1g r\t~ls . 

• 111tc11>rctatio11 of setl><1ck requiren1e11ts, r11inimt1n1 floor are..a 
a11<t lc>t siz.c reqt1irc1ncnts, and lll<L\.i rt1l1111 lc>t <'<>\·er-J~c 
rpqt1irc>r11ents n1ay i11hilJit earth sheltered 

• C' CJJlS t rlJt:11 (Jll; 

• I· ... 1rtt1 st1e)tpn•d <' <>r1stn1ctior1 is a t)'PC of cor1struction a11cl nc>1 
a trsc. 1'11is fact rnust l>e kept in mind \\'hen l'C\ isi1¥( 
zoning <>rdinancP.s. 

~t.S. 462.357 sul>di\ isic>11 I 
~1.S . 4Ei2.357 sttlJdi\'ision (i 
't S 311 1 '> r.:. I d" . . '"1 . ~ . , ..,....-.> Sll) l\1SIOll ..., 

~1.S. 394.2.7 st1l1cli\isio11 7 

2. Assess J>h~•.sical harriPrs tc> f'anl1 sht!ltur<•cf c·c>nstn1ctio11 i11 
~·011r rc>mm11nity and d<'\C!IC>J> <t J>c>li<"~' c>n <>.."Jrtl1 sl1cltcrinl-{ fol' 
i 111 ·I l1si 011 ii t lo tl1 e <'<J 1111>rel lt! 11si\ t-! 1>l<c111. 

3. RcviC\\' ~·otar c·or11n11111it~··s cxisti11µ zc>11i11g orcli11a11ce ar1d 
I'C1110\ c IJar1·icrs tu t!artl1 sltt'llert•cl co11slrt1ctio11. Aud 
languagP., as r1ecessa~·. to instJrP '1J>1>r<>1Jriate C'ontrol of 
t?artl1 st1cltr.rcct c·c>nstn1C'tic>r1. 



1.9 
L.\.'\\D LSI~ 

~1i1111csc1t<1 ~:11PrK\' Age11c~·, t~arth Sheltered ConstrL1c·tio11 and 
7.011ir1g Js.'>rtt•s (l<> t>e l'<)1111>letcd i11 fall 1981J 
6 12 2!16·.'l 120 





Transportation is one of the largest users of energy, and one 
of the most vt1lnerable to shortages. Unfortunate]y, many 
smaller local government t1nits have little direct control over 
transportation to the extent that it occurs in private vehicles. 
These smaller cities can make best use of Tools 2.1, 
Ridesharing, 2 .4, Reduce Transportation Needs, and possibly 
2.5, Small Scale Transit. Larger cities can look into Tools 2.2, 
Paratransit and 2.3, Discourage Downtown Auto Use. All local 
governments can investigate emergency planning, which is 
described in Tool 3.7, Contingency Planning, in the Local 
Government Operations section. 



2.1 
l'R.\'\'SPOR 11\Till~ 

Ridesharin 
Ridesl1aring 111eans increasing the ocCUJJanc)' a11d l1e11ce 
tl1e efficiency of motor \1ehic1es. Its pri11ciJJal for111s are car 
JlOolin ancI \ 1a11 pooling. 

KEY ISSUES 
People l1avc l>ccn car 1>noli11g 011 a11 t111pla11r1ed l>asis fc>r 
years. Sinc:c tl1c 1973 c11crl{V crisis, more and more pltl1Jic 
ar1d pri\'ate en1pl<>)·ers l1ave hnen pro\iding ro111pt1tcr 
matl·t1il1g ~Cr\icc~. "ride boards", prcfercr1tial parki11g, 1111d 
otltt?r i11ce11ti\es f<>r rar Jl<x•ling. 

\1a11 1><>C>lir1g is a r1e\ver fc>rm <>f ridesharin~ i11 \\!l1icl1 '' 
se1:>arate \ el1ic·le, c1\v11ell b~· tt1e em1>l<>)'er, <tn cm1>IO)'Ce, c>r <1 
tl1ird 1>ar1y, is 11sP.d t>rimaril)' tor hc1mc to \\Ork cor11111uti11g. 
~lthc>ttgh \•a11 ~><><>Is in\'c>lvc more initi<tl expense a11d 111c>re 
adrni11istrative \\·ork, they can t~' Uf> tc> 12 J>Coplc arid ~c'l\.P 
thot1sar1ds c1f gallons of gasoline cacl1 ) 'l'ar. 'J'l1e)' can be cost 
cffc :ti\c, too; \vt1ilc eacl1 rider pays a sltare c>f tl1c <'<>sts, it i 
1t1ost often less tl1<1n \\•Ital tl1e rider \vould pa)' to operate a11 
individl1al car. 

1. 
Source Document 
Announcement 
Brochure 
Newspaper Ad 

3. 

STEPS 
T iC><'al ~overnrtleJltS ca11 \\Ol'k \'\'it)l ClllJ>lo~rcrs, ~tarting \\.ith 
tl1cmsc:!n'cs, to help sPl up car (Juulictl-{ <tr1<l \'a11 pooli11g 
progrru11s by: 

t . Contacting the ;\.finnesc1ta Ridt>share l,r<>1<ra111 fur free 
assisla11ce i11 ettirig t•J> 111atcl1ir1g J>rogm111s of cr111>Ioyccs 
a11d \\·ork places l1sin,_; con11111tcrs; 

2. 1\d\ enisit1~ and pro111oti11g tl1c 1n<1tcl1ing 11rc>gram; 

3. I lei ping t<> coc1rdi11ate ricJcrs a11cl dri\ crs at kc~· locatio1lS, 
or h)' setting up s1><·c·ial "11ark'11 l'icle" lt>ls tl1at co111bi11e bt1s 
service c:u1d ridesl1ruing; 

4. Offerir1g free or diS<'C>t111tcci 1><1rkit1g f<>r c·ar J><><>lers and 
\'ilil pooleTh; 

5. lmpm\ing parking henefits fc>r \'ltll ricle:-1IUJrcrs; a11tl 

6. Setting tJp rcstri<'tC'd traffiC' la11l's fc>r < ar 1>cl<lls, van pc><Jls 
ar1d lJllSCS. 

Vanpool Lists 

2. 
lntere1t Slip/Coupon 
Map Segment Number 
Assigned to Vanpool 

Flow Chart, 
Manual Matching Method 
Source How Hideshsflng Csn Hotp Your community 
U.S Oepanmt'nt ot Transportauon, May 1979 

Includes name of geographic area, 
map segment number, and starting 
or departure time of vanpool. 

4. 

Interest Sllp 
Employee Name 
Alpha File 

Vanpool Formed 

t I 

Cross Reference Fiie 



2.1 
'fR..\!\SPCJH I \I 10"1: 

REFERl?.NCES 
(;e1tin~ \ '<1t11· /~11lJ11<>.\'ees tr.1 a11<l .fn1111 i\ork 
Jul\, 1980 

• 
1\\'ailal>l f~ n·c>nl l\l i11r1es'ula lit1sir1ess T1arl11ersl1i11 
2406 I I >S ( ' 1111 t 1!r 

r\li111\Ha11olis. J\lN 5;'.;402 

l\fil1 nesc1 ta ll1 llcsl1urc• J>r<>gra111 
'l ra1l:-.JlC)l 'l<1li<lll Bttil<.ti11g, ROUTll fl -2:{ 
Sai11t Paul. ~ti11111 ~s11la 
61'.l 2H7-2068 



2.2 
1'1\..\_ \ SPUllT.\TIO:\ 

Para transit 
''Pa1·at1·a11sit '' 111eans an~rtl1i11g desigi1ed to assist 01· 
au 1n1c!11t tl1e use ot' public rea11sponatior1. ftidesl1arirlg is 
one of tl1t~ n1ost in1pona11t fo1·1ns of JJa1·atr11nsi t, l1t1t otl1cr 
\'i'.ll"ietics i11clucle:'!: 

• f1refe1·e11tial lanes i'or bt1ses, ca1· JJ<Jols a11c.i \1a11 pools; 
• llrefcr·e11tial fJi'.trking f'or 1idesl1111·e1·s; a11d 
• f1i11ge Jlarldng coor·dinated \\ritl1 l)tls, t1·ansit, riclesl1<:1ring. 

'I'l11'sP ki11ds 1>1 111f!aSl1rt•s are ap1>lical>le 111ai11I)' i11 larger 
t•itit•s, a11d 1t1c1se \\ itl1 1>ul1lit· tra11spo11atic111 S) stu111s. S111<1ller 
jl1riscfit·tit>11s itn:• 111c>re stJited to l>asic ridesl1ari11g ar1cl sm<tll 
S<'ah• tra11sit 1>r(l~r-Jn1.s . 

STEPS 
I Je\ P.lopi11~ pru·atra11~it progra111s itl\'Ol\ c~ tl1c follo'' i11g basic 
~teps: 

1. ltc\1C\\' existi11g bt1s, rail or otl1cr 1>t1l1lic transit s~•stcms 
for opporn1nitic.<; for crcati11g or i11rrcasir1g Jlarking at rot1tc 
tcrn1inals. 

2. Hevie\v road use data fro111 tl1e State Ucr>artc11c11t of 
1'ransportatic>n, c>r \ISP Jc1t·.al ~tll'\'C'~' s t<> cleterntlne c•ongest~d 
c·c,m111uler rot1tus; co11sidcr Jll'Pferc11tial IJt1s, ca1· pool, or \'a11 
potll lanes on these rtlltles. 

3. R~\iU\V existin~ ril)'·CJ\\TIUd <>r t•ity-regt1lated 1>arking 
facilities to ascss tl1c fcasil>ilit)' of J>rcfcrcntial rate~ or spaces 
for rar pcx1ls and van JlO<ll~. 

4. Encot1ragc JocaJ CllllJIO)'CJ'S to f>l'O\idc J>arking iJ1ccntives. 



2.2 
1 HA"SP<>R1'A I IC)\ 

REFERENCES 
Cities tl1at J1U\'C {IC\ cloJJCcl fJitratra11sil strategic•s i11cltJ{fc: 

l\flNNf~POl.IS 
'Il1c r.ra11t St. Car Pool Ran11J allo,v.s ear 11cJc1ls a11d IJt1sr.s to 
use a Sf >f!C'ial tree\.\'a)' rarn1> (lurir1g rt1sl1 llOlH's. 

l1Cl\A11lc1\v11 l)irt11~ i'.01le Bases lforil1tor111ali<>r1, contact tl1e l\1etro· 
polita11 Cott ncil. 'J'ra11sportation Planning Oi,ii.;ion 612/ .291 ·6308.) 

S'l '. P1\UL 
f-' ri 11gc• 11a rki 11g 11C'ar fi·Pc!\\'a)'S ""it 11 hus sPnirc~ tr> cJcl\"\11tel\\11 
(for in1f(>rrnalic>rl , c·c111lac·1 1l1t! Citv <>f St. l'aul. lJc>'"'fll<>'' 11 

• 
C>J1Pralic>11 Sec licn1, !Je1>a1·tr11e11t of Pla1111i11g a11cJ Et·c>11c>r11ic· 
l)e\ c•lc>1>111e11 l H 12/ 2!)2-62581. 

F1\RIB \l JL'f 
Nt!VPI' c1r1 'I tlt'scla~· fH'<>g1ur11 - "carlcss da)·s cc>111l>ir1c•d ,,·itl1 
frt·c t1·a11sit If ol' i11for111a ti 011, co11 tact the l ~a ri IJat1lt Cl1a111lJc•r c>f 
c·omn1erc·p .)07 3:~-4:181 1. 



2.3 
Tl\i\.'\ :::il'OH I \ 1101\: 

e Do Auto Use 
IJis "Ouragi11g do\\'lltO\i\'11 auto us<! is a collectio11 of 
str'ategies designed to reduce gas0Ji11e t1se, o~te11 co111l>i11ed 
\\ri1h e ono111ic re\>italization a11d e11\rir .. c>11111ental J>r·otection 
pr·o :trar11s. 

KEY ISSUES 
~1atl) cities, 111ostl)' larger metro cities 1Jttl aJst> sn1alh~r 
tcl\\11S, havP heen t1pgracJing their do\vntO\\TI areas \\itll a 

coml1i11ation of commercial rede,•elopn1en1 ancl street 
rcdcsi~11 to encot1n1gc pedestrian and ptdJlic t1-ar1sit a11ct lin1it 
pri,·atc <·ars. Nic·ollct ~tall in ~tinneapolis is an C.\&'llllJ>le <>f arl 
al1tc> free area cJesigr1ed le> e11hance the aestl1ctic:s a11cl 
ec·c>11c>mic.·s c1f tt1e c.·it)' c;er1ter. rJist'<>uragi~ dcl\\TitO\\'tl alJI<> 
traffic earl ortl\' l>c ecor1omic:;1ll\' .sucL-essful if tt1erc is 

• • 
sufficicr1t dcnsit~· of people or cornrnerciaJ estal1list111lcnts to 
attrac·t J>HClJ>lu \\itt1<>t1t direc:t autc1 ac·cessihilit)'· l\lobilit~·· 
ho\\"f•,·er, c·an he pro\:idP.d by means of htiscs, trair1s, or c1ttll'r 
forrns of r11ass lr<111sit. OLl1er n1etl1ocls of redl1ci11g dO\\'llt0\\'11 
auto use ir1clude: 

PAHKINC; Hf~S'J'Rll:TIONS 

Hedt1cirl#( or eli1nir1ating parking both on-street and oft: str-cct 
hel1>s kcc1> atJl<>S a\vay; tl1is strategy is best cor11l1ir1ecl \\itt1 a 
fri11ge J>ark.i11g l>us service J>rc>gram or c1ther altcrnativ£ls l<> 
encot1rage people to come do\\flllO\\!n \Vitl1c>ut 1t1eir l'ars. 
lncrcasi11g parki11g fees, ru1d structuri11g I>arki11g t"<•es to favor 
car pools, is anotl1cr pa11 of tllis strateg_v. 

SKY\VA\'S 
~1inneapc>lis ancJ St. Paul's sk).'\vays are f~nerE{\' sa\:crs as \\ell 
as frostl1ite protectors. ffO\\e\er, tl1e.\' requirt• r:t tlc1\\11to\\11 
densi~· pre,·alent onl)' in n1ctropolitan areas. No11etl1elr.ss, 
.sk)'\\<l)'S represe11t a posili\'e commitment tc> [lcdcstria11s, 
\\ t1icl1 car1 also take c>tl1er forms. Pedestrian rnalls, srnall 
f>arks, C'<>v<•f'(•d IJtJs shelters and other s111all stOJ>S c11courage 
\\'a)king instead of dri,ing. 

'l'l1c JlOtcntiaJ for red tiring d<>\\'lllC>\\ 11 autcJ Ltse ca11 l1e 
i11\HStigated b)': 

I. In\ er1lc>ry pul>lic· a11d pl1l>licl)•·rch'l.1latctl 11arki11g lacilitiP-"> 
in tl1e dO\\fllO\\'ll area; st11"\cy price strt1ctt1rcs a11d lif 
i.l\ailal1lel usage Jl<lttcr11s. 

2. rle\ie\v lcx·al [l<J\\·ers l<> regl1latp r>:1rki11 ' pracli<·P.s ar1c.I 
ratr~"· 

3. lJe,·elop a plan to dcdicc.1tc s1>accs a11d <1r pro\idc reduced 
rates f<>r rar p<>c>ls a11d \7.111 J>C><>ls. 

4. E..\plore strategic for cstalJlisl1h1~ 1>cclcs1 rian r11nlls and 
al1to-lcss commercial areas. 

5. £\alLtatc pri11cip<\J clO\\ 11lO\\ll co111111r.rc·ial 7.011cs for 
\'P.hit·le restrictio11 i>cJtentiaJs: 

• su1'\cy 111crcliants in JlOtcntial areas; 
• re,.;e,v trallic <'<l11gnsli<u1 i11 1><>l< ~11tiaJ areas; 
• rB\ic•\v transit optio11s to co1111>cns.'ltc for \ 'clliclc rcstrictio11s; 
• de\'clop paratransit a11d ott1er optio11s t<> c:c>n11>ensatc for 

\'Chicle restrictions Sll<'h as tringc 1><trkir1~. ~J>P-t'ial l<)Op 
bl1scs, etc. 



2.3 

REFERENCES 
Cil.v ol l\ti1111<·a1><>lis 
Plannir1g l ll'fl<.1rl111C'111 
fi 12 3·+8·25!17 

C' il\" t>I Sai11t P.:tul 
• 

.i\Ja' 01• s Ollie<' 
• 

612/ .298-4 32:i 

c:it\' <>f Sai r1l C.lut1tl 
• 

1>la1111ii1g (Jc1>a1·tn1t•r1t 
61 l 2!l I ·511 J l 

Cit\' c1t l\lankal<> 
~ 

l 1la1111i11g Dc1>art111e11t 
.)07 (;25·3161 



Reduce Transportation Needs 
Tl1is 11la1111i11g tool is directly related to tl1e la11d use 
J>l<tn11i11g tools (see llools 1.1 - 1.6) Stlcl1 as discou~aging 
urlJ<.in SJlra\'\11, i11c1·easi11g de11sities, e11cot11·agi11g mixed lc1r1d 
t1ses a11d 11l<111ned tinit de\1eJ01Jn1ents. 

KEY ISSUES S'rEPS 

2.4 
11t\. 'JSP0tt·1,,110'1 

l\edtu·i11g tra11sportation needs shot1ld be a J>art of an overall 
larlll t1sc stritteg_v to redttce energy demands, \\ l1icl1 ir1clt1des 
l~ n<•1'g_\' t1scd in bltildings and in public S~r\.1CH 11cl\\ <>rks as 
\\'ell as t~11er'f.t\' 11sed in trdnsportation. 1\n1011g tl1c 
n1ccl1anis111s that ec1.11 l>c used for 1J1is J>tirJ><Jsc arc: 

Developing strategics for 1•cdl1cil1g 11cc<ls for trrulSporlc'ltion 
1mralleb the steps used i11 T<><>ls 1. t - 1.6. l\e\1C\\' tl1e 
procedtu·cs recor11111c11dncl i11 tt1usc tools, as pa11 of a11 

"INl='ILI .. " STRATEC;IES 
l sir1g \arin11c·ns c1r rtJzc>r1ing tc> relcu are•i reqt1irc111c11ts fen· 
IJt1ilclil1g lots, SC.> tt1at \ac·a11t la11d or small or odll·sl1a1>ed lc•ls 
r<111 l1c t1sccl \\ii lli11 de\ elOJ>ed areas; 

~llXElJ lJSI~ STllA'I'EGIES 
Penni11ing so1ne kinds of srnall co111111ercial u~es i11 

resicJpr1tial an•n; this ca11 be act1ie\cd tl1rol1gt1 l'<>nctitic1nal llSe 
J> •r111its c•r rczo11i11f.{; 110\\ e'er, Jlarkir1g sh<>uld be Ji111itud <>rl 
~itcs so as 11ot to defeat tt1e purpose <Jf rcdt1c:i11g car use; 

PL\i.'\'NED l JNl'I' IJ1': \ rE-: J,OPl\1Ei\'T 
l·'or ne\v devel<>prner1t, cn<!<>t1r.igc a fttll 1nix of l1c1t1si11g, 
sl1oppi11g, sclt<l<>Js, ancl c>tt1cr t1scs to redt1ce outside tra,·cl 
11c~ecJs; er1r<>t1r-Jgt! on-site cn1ployn1c11t, or cas· pc>c>ls t<> major 
e11111lc>.vers fri>r11 tl1e Pl'f) ; a11d 

DE\'EI~<>P~ll~NT Nt-:,\H PllBLIC: TRANSIT 
So111e cities Ila\ 1! allc>\''L>d dC\•clopcrs dcnsil)• increase!'t c>f tlfl 
t<> .20% for l>tlildh1~ 11ear cor11n1ert:ial a1'\•as c>r pt1blic 
tra11s1>or1atic>n: also, lot roverage n.1Jcs and oft:street 1>arkir1g 
require111Pnts \\ere relaxed. 

C>\ erall transportatic>n anct land llSP. planning approach. 

• 



2.4 
11\.\r\SPCJffl \I IC)~ 

REl•ERENCES 
Rc\iC\V Cl1a1Jtc•r 6 c>I tt1e text. 

S(!t: ·ruul~ I. l · 1.6 



Small Scale Transit 
Sn1all scale tr'a11sit is energy efficie11t 111ass t1'e:a11sporn1tion 
i11 cll'eas too s111all for full scale Jlublic t1''1ns1Jo11:atio11 
S\1ste111s . ... 

~tost cities a11d to\v11s c<1nnot stipJlOrl a Jlt1hli<· 
trar1spur1atiu11 system; 111orc ar1ci r11u1·c smitll <111d 
111cdit1111-sizcd 111l1nic:i1Jalities ha\e tried ot1t li111itccl 
trar1s1><>rtaticJr1 i>rogran1s, sucl1 as: 

SlJHSC: ltll"flCJN HUSES 
Pt'UJJ<Licl, Jll'Carrangcd 1ul1ti11n and scl1cclt1li11g, sc>111C\\ Ital Jike 
\clll JlOOJir1g; 

JI'l~~EYS 

11ri\"'Jle caJ'S or tax.is tt1at follO\\ tJ-ansit rot1tcs or ad\ ertisc! 
cc11air1 clc::,tit1atio11s on tl1cir \isors; operates like •• " fiuati11g ' 
<·ar J><>c>l; 

T1\X.I flIDl~SllAJ\11\:G 
E11r<Jt1raging taxi stands at l>usy spots, \\itl1 1;dt!sl1ari11g 
in<·er1tiv<•s ir1 tl1r. fare stn1cture; 

"I .. OOP" HlJSES Cll-\ \',\NS 
1\ IC\\' sn1all vr.hi<·le~ travelir1g frequer11 ly c>rl ti \ed r<>lJ lcs c<111 
\<\'ork cvc11 ir1 sn1all areas; ar1d 

" SPl:.Cll\J .. S" 
St1oppcr~ or sports specials to 111ajor cor11n1crcia1 art?a.it, air
ports, sports or cttltural events. 

2.5 



2.5 
I H \\.:SP<JR I \I HJ\.: 

To assess a con1n1l1nity's poter1tial fur small-srale trar1sit, 
f<>llc>l\' t t1ese llasic slP.J>s: 

I . Ueter111i11c \.'Vl1etl1or a JJtablic transr>ortation al1tl1orit)' c.\.isls 
ir1 tl1c n1l1r1ici1>alit)'• <'<>llO~'· or region. 

2. lf a11 at1tl1c>rilv does e.\.ist. co11tacl it to clctcr111i11e tl1e le\:el <>f 
• 

sc1'\.icc Cl1rrc11tly (Jl'O\idr.d to the c·ommu11it)1 : 

• rolttcs 
• fl'eque11cy 
• ridcrshifl on rol1tcs scni11g c·c1mml1nil) 
• tinan<:ial stat\JS c>t r<>l1tes .sen'i11g cun1111L111ity 
• long-range 1>la11s fc>r senice i11crease decrease. or rc>t1le 

<:har1ges 

3. \\'c>rk \\ith tl1e State IJe11artment of 1'1cUlSpo1tatior1, 1\rea 
Plar1nin~ Or~ar1izatic1r1, Jlr.gic>nal Ue\eloprner1t c:c>111r11issic>r1, 
and <>lll<!r pla1u1i111-{ l>odies to assess \\ t1crc prcscr1t a11d 
ft1turc tr<l\CI clc1nands arc greatest . suc·l1 as: 

• pla1111ed rle\\' de\ elo1>111er1ts 
• c·t1rrc11t <l<1\\'1lt<J\\111 a1't!a a11d future gro\\rtl1 areas 
• 111ajor ritir.s \'\itl1i11 a regi<>nal rtldius 

4. StJl,'C\' co11st1r11cr nttltt1dcs and interest IO\\"<trd trar1sit, 011 • 
sL1c:h va1ial1les a.-;: 

• age nncl sc>< ·ic1ec·c>11c>n1ic; slatt1s <>f i11tnnif:\'\'f!es 
• prcfcrrccl dcstinatictr1s 
• prcfcrrcci t~·1>c ••f sc1'i<'c 
• prcfcrrt..'Ci scl1cdt1 le ar1cl frt~qt1e11ry 
• ac·•·e1>talJle f~tr·cs 

5. Based <ln n1ost l1cavil\' tra\'eled rc1t1tes arid c1n <'<>nst1mcr 
• 

SlJn.ey, pruj~c·t pole11tiaJ trar1sit bef\icc needs, ir1 ter111s c>f: 

• ro11tt~s 

• type of scnir.c 
• scl1c<lt1le 
• tares 

li. lf an a11thority r.~ists . \\Ork \\ith it to ctm·cloJJ tl1c types of 
service ic1t•11tifiud al><>Vt?. If ai1 aull1oril\' does not exist , 

• 
i11\'e&tigatc tl1c JJOte11tial for a local or rcgio11al at1t l1c1rity; also, 
in\'estigatc tl1c p<>tcntial tor pm-ate senlic:es, by contacti11g 
r1earby ta\i ar1d lin1c>t1sine c.·c1m1>anies. 

REFERENCES 
(: it\' <>f NC\V Ulnl 

• 
507 / 359·8233 

Cit\' c>f \,\ 11itc Bear l .. akc 1to1· i11hlr111atic1r1 , <'1>111ac1 1l1e 
• 

~telroJJOlitan Transit Ccln1111i~silJr1 (i 12 22 l·OH:!9J. 

City of l-'c1rlbat1lt 
• 

-0-; 33 • . ??? ') 
,) I ,.. t ----

Fen· gc•r1era l irlfur111a Li<>Jl , cor1 ta c t t l1c ~1ctro1>ol i la n Tran!)i t 
Co111111issio11 
61 2/ '! . .'!. l-0939 





l\fany local governments have already made substantial 
changes in their inte1·naJ operations, rest1lting in marked 
decreases in energy consumption. The tools in this section, 
" 'hile tl1ey do not go into great detail, outline the basic 
techniqt1es " 'hich have been used successfully, they also list 
references to publications and locct1 governments which 
ha\1e more detailed information on specific topics. 

The tools deal with areas st1ch as street lights (3.1 ), fleet 
1nanagement (3.2), bt1ildings (3.31, and \.vater, se\ver and solid 
\\'aste management (3.4, 3.5 and 3.6). They also address 
contingency planning (3.7), energy accounting (3.8), and 
pt1rchasing (3.9). 



3.1 
LOC\L liU\'Eli:\ ~IE~ r OPt:Ki\110'.'liS 

S reet L. htin Retrofi 
~1itU)' cities 11a\1e sizealJle public lighti11g S)'Stems, on 
streets, i11 JJarks, J>UlJlic pa1,ki11g Jots, a11d otl1er 
no11-e11closed SJJaces. In 1na1l)' ·ases tl1e cit)' ]eases its 
ligt1ti11 r:t S~'stein 1·1·cl111 a utility \vhicli cl\\1J1s a11ci OJJerates it. 
Ne\\1e1· ty1Jes of' 1igl1ting U\.11.Jres USf! 30 lo souh less 
elect1~icity tl1an c~o11\1e11tional 111erct11y ' 'aJJOr lai111Js. Rece11t 
studil!S JlJ'(1i< ct t:11111t1al cash flO\\' sa\ings <>1' U(l tc> 33% ti·om 
ct1a11gi11g to tl1e 111ore effici(•nt fixtt1rcs; l10\VC\'e1·, eacl1 local 
go,1er11111ent 111l1st 111ak(~ an anal)'Sis lJc:tsed 011 
• • • mts 0\\'11 s1h.1at1011. 

111e kc)' co11sidcratio11s i11 street lighti11g retrotit art!: 

C:J\1'11/\L 1\ V1\ILt\BILl'I'\' 
1~gl1t ~>11dgct a11tl tlcl>t li111its 111ay 111akc 111ajor ir1vestments 
l1«trtl tu iltstifv. 

• 

c:1101c:E ()I•' EQlJIP:\IEN"J' 
High J>n~sst1rl! S<>ciiun1 a11d le>\.\' i1ressun! sodit1111 fi\tt1res ctrP. 
tile r11ost c·c>111111011 uJter11ativcs. LO\\' 1>ressurc so<littrn 
fixtt1rcs cc>nst1mu Jc. .. s energy l>ut prodt1cc lo\vcr qttalily li~t1t. 
liotl1 fi"<turc!s <.·c>st n1or'' J><!r t1nit ancl ha\'c sl1orler Ii\ us tt1a11 

merc·t1ry lan11>s bt1t these costs <trc n1orc tl1a11 <>ffset l1y 
c1le'1{\' Sit\111gs. See l-'igt1rc 10 for a con1pariso11 of la1111> 
i>erl(>r111ar1cc! <111cJ rc1sts. 

llfll .. l'IY f\l~l..-\1~10NS 
NcgotiaticJtls r11a)' t>c 11eeclcd "~ l1etl1cr tile ... vsten1 is tfl hP 
f>t1n ·hasccf fm111 tl1c t1tilit)1 or so111c otl1cr arrangentent is to 
be r11aclu. Atltlllctl l1uu1-s of upcraliu111 credits f<>r la1n1> 
011tagc , r«tlc stn1clure, and other issues shot1ld be \vorkcd 
<>11t to am\e at an Pq11itahle agreen1ent. 

STEPS 
Ll11dertaking a street lighting retrofit 11rogran1 entails these 
hasic· steps: 

1. 111\·cntory existing s~·str.n1 eq11ipmcr1t. 

2. (:aJct1latc an11t1al costs for c11crgy, 111aintenance. dclJt, etc. 

3. 1-:, ·aluatc options frir clin1inating ttr111eeded ti\.turcs. The 
e\·aJuatio11 sl1ouJd take ii1to accot1r1t illl1111i11atio11 lu\·cls as 
tl1cv related to traffic safctv. 

• • 

4. Evalt1atc alternative fixn1rc ty]Jcs fc>r initial c·osts, 
pcrforn1ancc, energy costs, and lifcti111c. 
l\tanlJ facturf!rs idi!-itribt1tc>~ \\ill Jlr<>vide t l1is clala. 

5. C:omp.1rc aJtcrnatiV<:S \\itll C'llITCTit sy.stc~rn C'<>StS, botll 
<.'<tJ>ital and c>perati11~ <'<>sts. 

6. 1-:xamine t1tility arrangt•n1cnts ratf·~<>, lPase ll~rms, etc. 

7. rr a retrofit program lc>oks fa\t>ral>le, J>repar~ a <.,'apilal 
lJudl(et item proposal. 



3.1 

REFEHE 'CES 
E11cr[\' Conservation C>fltC'H, CleaJ\.\alcr, Florida 

c:itv <>I ! ~<Jina 
• 

612 927-8861 

Hn11nepin c·c1tJ11t.v 
6 1 l 9:i5-:1:i8 l 

Cit\' of Ricl1flplci 
• 

612 869-7521 

1~11<•r-g_' ' r \<'C'<Ju11t111,f!, l1rocc•dures ;\Janual for 
L<>l'al (;cJ\ l'1'11t11C11lS ar1d Schoo/ Districts. 
!\li1111c~uta £ 11crID 1\gc ic.\. J 981 
612 296-889~ 

I~or i11for111atio11 on tr<tffic safel\' and il1t1111i11aliu11 sla11tJarcis, 
• 

contact t ht> ~ 1ir111r.1->1>ta I JP.1>art111e11t of Trans1Jortat1011, C>tlice 
c>f 'fl'allit· t:r1gi11l'c1i11g 
612 2~Jfi·6 l G4 

CC)l\IPJ\lllSC)N 
ANNUAL COS1, O~~ Bl 1 G AND Ol'ERl\TJN(; 25 STREE'I, IA~IPS 

Cost of Rttying and Operating 
25 l.a1111Js for a Year 

IJght ()L1lpul (l.ume11s1 

Lantp Life (Hot1rsl 

\Vat ts 

1:.-;1. l.a1111> Pl1rt:l1asc c:o~t 

M'NUAL COS'I' PJ<:H I .i\i\IP: 

Elcctricitv 
• 

l..an11J Rc1Jlacc111c11t 

'I'c>tal C ~ost La.111p \ 'car 

I llt~U 11( '(''ol"t'll I 

$3100 

15,000 

3,000 

750\\' 

Sl2 

$107.62 

S16.40 

Sli-l.02 

\1clal 
Hal id~ 

S1233 

15.000 

7,500 

175\'\' 

S25.11 

S25.24 

$51.35 

:\fc·n ·u1'\ 
• 

\ 'upor 

$102.) 

12.000 
( 2()'X, )(!SS) 

24.000 

2!)0\\' 

$30 

S3.=i.87 

$5.13 

S-11.00 

\.,'ill n1plion~: 1. ne1Jlar,•111cnt lan1p purclui~e cost based 011 a manufactl1rer ~ 1980 1>ric·1• catalog. 

l li#;(h 
J're'>ljlln' 
Sotli u 111 

$811 

16.000 
( 6<~ mc>rel 

24,000 

15()\:\l 

$64 

$21.53 

Sl0.93 

S32.46 

,\ <"ily c>r u1ili1y co111pan) 1>1'<>l>al>ly ca11 purcl'la~ lamps in quantil) on hid al a lo\'\:er ('<>st. 

2. Electricity prir<· 3.5r k '\.1:-. 

3. One year - 4100 op1•ralir1fo( hour-. 

4. Lam1> 1'l!plat:tllt1t•111 cosl O\cr 0111• year = 
1>ur<'IWM! cost \ .t 100 hi-s 

• 
tamp lifc-i i11 l1uu11i 

Sourctt Energy Accountrng Pro(.edures Manual for Local Governments and School D1stf/cls Minnesota Energy Agency, 1981 



3.2 
l.t>C:t\L G<>\'f H\\ti;,~ I OPER..\110:\S 

F eet Manat.iiiiiil ement 
J"'leet nla11a e111e11t e11con1Jlasses a 11t1111llc1' of Jlt'actices 
desig11ecl Lo redt1ce motor tl1el t1se a11d Cl\lo1·all fleet 
01lerati11 1 costs. 

KE\' ISSUES 
Thr.re are sm1Pral lvays to sa\1e energ}' t1t-.ed IJ~' vcl1iclcs 
O\\'t1c<l IJy tl10 h>c·aJ t111it of go,·er111l1cnt. 'fl1csc i11clt1cle: 

PLIH("'HJ\St-: f,Nt<:ll{;\' f.~ J<~ t<'l(:lt-;N' I ' \'f<~HICLES 

Lsi11g life <:)'<'IC c·osting anal)o'Sis, altemati\.·es to currc11t 
\•et1ic·lt: 111<>ch:ls c·ar1 l>e evaluated. See J-<'il-(tJ rt! 11 fc>r a 
Cl>n1parisc1r1 <>frosts \\ill1 diff ere11t \elticle 111ilt-agcs. 

INC:REt\SE Pl,EET OPERA'l'l~C; EFFIC:IENC\' 
Several relative!)' sirtlJJle principles car1 be tised to ir1rn!asu 
tl1e O\Prall r.tncie11c~· of thr. tlect: 

• 

• irtlf>J"C>\t! rt~gt1l<1r n1ainte11ance procedures ( sPt~ Fif.,'tll'C 1.2 for 
rost in1pac-ts); 

• redttl'e l111r1eeessal'}' idling time; 
• <!lir11i11atc or co11soli(iate t11111cc.cs~ry triJJS; 
• reduce tt1e total 11u111her of vehicles b.v consl>1idatingarti\itic:s 

or rr.s<·hcdt11i11g. 
• pl'o111ole ellicie11t dri,i11g l1abits 

1~1t>HOV1': f''llEL Al .I .. OCATION PROCEDURES 
Sonic l'itics have implemented "c.:rcdit card" or 111a11t1al 
systcn1s for l'C>ntrc>lling n1otor n1el dispensing. Tl1is l<lr1d c>f 
S\'stem <'an be t1sed to redt1ce t1nne<'essan· fi.1cJ ttsc a11cl t<> 

• • 
make a11d n1c>nitc>r fuel use budgets. 

,\J ,1'£HN1\ 'I1\' l-: \ 'r:H ll:r ,r: f-'l J1<: 1.s 
SP\'l:ral altt~m"1tivc ft1els are being exp~rin1•!r1tccl \\ itl1. 111 

st1n1man•, son1e of tt1eir ke\' fealttres are: . -
• clicseJ a\ ailal>le nc)\\', IO\\ er c.:ost. higher 111ilcagc, less 

arccl<~rati<>n , \\'c>r..e emis..,ion probJems; 

• gasc>h<>l - ra1>idl)' grO\\ing, slightl)' higher C'Ost, IO\\er •?rlPrf{\' 
cor1te11t, so111c p1ublenu; \.\.ith separatio11 a11d C'onclc11satio11; 

• natt1ral gas - t1scd b~· General Scf'\ices1\d111i11istrati•>r1, c·lc•tn, 
relatively c·hcap, IO\.\.'Cr performance, rcqt1ires spcciaJ 
eqt1ipmPnt, ft1el ~torage and handling, c·an t1sc gas f1'f>r11 
se\\iet~e pla11ts; 

• electric vel1icles - several successful prot•l1YJJes, lin1itcd i11 
range, 111ore asst1recl fuel supply. ~li11r1esc1ta l>e1>art111c11t 
of Trc1nslJortation ct1r1·ently t1ses an electric \ •a11 for .-.c>mn 
deliveries 'vitlu11 tl1e ~teu·opolitan ru-ea. 

FJ(;t ' 1\1. I I 

ESTil\IATED ENEllG\' COST Sf\\f[NGS 
O\'EI~ 10,00Cl 1\111 .. ES 

1s,,itcl1ing t<> a ~tort: E1t1cie11t Vel1ic·le l 
\IPC: of 

~IP<, 111 \ '1•hlc•li• lk•i11i.t llcplac.'t·d i\C\\ 

\ 1·l111•le 10 I :! 14 lri 

18 $53.1 ,333 $190 $ 8J 

20 600 400 s·1 r:1 .. __ , Sl:iO 
?') -- s--._)._) S454 5311 S.204 

24 $7()() S500 $357 5250 

26 738 S53K $393 :S.288 

28 S771 $:i71 s.i-28 S321 

30 SH(){) $600 $4fl7 $3fl0 

. \sst1mptions; unlr•act1id 1-(aM>linf' irl $1.~ll f.(~tllcu1 

Source Energy Accoun1111g Procedures M.tn11al for Local (;ovornments ;ind 
School Drstn~s . Minnesota Energy Agency 1081 

ENEl{G) COS'J SA\'INGS 
\\1'l'H PROPEit \TEI-JI LI .. l\W '1ENA1~CE 

( ::t!iO( ill!' \II (£Jai.:t' 

onwnal 2~ 20 lh 

Poorly t\111ccl c11~Yi11c 
1s1>ark plt1g t11isfi1ing, 
bad urning. 
1·arl1t1re1c>r dirtv J 

• 

20":\', 19.2 16.0 12.8 

\\
1l1eels r1eed alignmcr1t 

0.3 IllJJg IR.B 15.7 12.:l 

'fires ur1deriI1flated c-,,1t1sln~ 
lligl1 rollir1g rcsisLa11cc 
l n1pg 17.H l•l .7 11.5 

Enel'S,\' Sa\ings 
0\ er 10,000 ~files 
\\'itl1 Proper r\l~ti11tu11ar1cc 1i{) 

~un1ptions: G11sc11ine at t.20 w1llo11 

$216 $29.1 

Source Energy Accoun11ng Procedu1es Manual tor Local Governments and 
School D1Slric1s. Minnesota Energy Agency 1981 



3.2 
11JC J\L c;(J\ ~lt:\:\IL~I CJl'Lt\r\ 110\:'l 

STEPS 
l•'lccl 111anagcr11r.11t Jlrat~lices sl1ouJd be appr0c1ct1ccl i11 a 
gc11r.ral flrc><·ndure .sucl1 11s ll1c folJo,,i ng: 

I. lnv<H1tc>ry t:l1rrur1t 11col, i11clt1ding thr. n11n1bcr, ~rpc. a11d 
age of \'Cl1iclcei. 

Tlc~vic\v <.:l1rre11t 111ai 11tcna11ce procedures, int·lt 1cling 
ac·t·ol111ti11g ar1cl scl1clh1li11g pror.edures. 

3. llc\'iC\\' t'lJrrent C>f>Hratir1g patterns to dctcr111i11c \vl1ctl1er 
trips ea11 lJc co11soliclated or a\1oidr.d, idli11g Lin1e 1-edltt'etl, ,, .. 

tl1e tlltr11bcr of \ 'Chirll'S rcdul'ecl. 

4. 1\e\iP\\' f11el allocatio11 proccdt1res tc> ider1tity <>r>r1c>rtt1nitics 
f<>r l>etter l'Pfl<>rti11µ, 111ilcagc pcrl(Jrmarlt'e, ett·. 

5. l\c\iC\\' altcn1ati\ r. ft1r.I <•J>liu11.s i11 replaci11~ so111e or all of 
tl1e fleet, inclt1ding di~t.;<!J ft1els, alcol1ol fuels, 11atural gas. a11d 
clcc·trir 'P.hieles. c:o11tact local dealers fc>r estin1at(:s c1r1 cli<!sel 
'cl1iC'lcs <tr1d alc·c>l1c>I fi1els; co11tact Ll1e J\li11ne~ota E11crro.• 
A/(c11c~· or 1\lir111csota l1C!JJartn1ent of 'lrc1nsporlitli(111 for 
111ore i11tc>rn1Htit>r1 011 11atl1raJ gas :\finnr.sota \'ehi<'IPs, elec·tric· 
vcl1i<·lcs. and c>tt1er rlt!\\ teclu1ol~ics. 

fl. ln1plc111c11l <lri\ er ccll1<·atio11 J>m~ran1s for t:1111>loyt!US. 

REFERENCES 
<Jther States 
Cit\' of Hunls\ilJe, .-\lal,ru11a 

• 
"JO ~ r. '>? -ooo .... ...., .,,,_-' 
Ua<lc Colt n t\1 Flori cJa 

• 
J •uc~l l\!1a11agrn1t>nt Prc1gra1J1 
:iO.l/f>~2-i·iG8 

c;J'ee11sboro Nortl1 c:ar<>li11a 
\ct1ir:lc• l\fanagen1e11L Co111111ittcc 
( .it\' of c;reer1sboro 

• 
I >ra,,·er· \\1-2 
(;rt~er1sboro :\C 27 402 
!) 1 !) :l73·10U2 

~1<>1CH' Equip111cnt Di,'isic>rl 
Cit\• uf 1 olcdo 

• 

:!.~ 11 All1ion Street 
·rulctlo Ohio 41!:J 2.:.t:"-6408 

~linnesota Citiee; 
1:di11a 
r :11gineeril1~ ancl Pt1blic: \Vc1rks 
612 B:!.7-8861 

l lc1111c1>ir1 c:t>LIT1l_\' J>ublic Se1,1icc Hlll'Call 

611 93:;.33s1 

NC\'\! Lii rt l 
507 / 3.59-8233 

Cit~· of Ho}Jkins 
l'u l>lic \ \ 'orks Departmer1 I 
612 935·8474 

~lir1r1esola ~1cn1lJPrs c1f ttlt! \ olur1tai·\1 'l l'uck. Htts, cllld 
• 

r:uel Eco11um_,. Progran1: 

• l\.totor \ 'et1ic;le ~lar1l1lactl11-cr~ 1\~~ociatir>n 
612 224·4-~i6n 

• l l.S. Oepart111c11t of Encrg\' 
Program l~uurdi11aLiu11 Cor1tractur 
(~cJler11an a11d Cl1ristiso11 1\cJ\'Prtisir1g 1\gc11<.:.\' 
612/ '!..27 -9391 

• i\tir1r1es0La Ocpartmc11t of Trar1s1><>rtatio11 
G 12/296·8530 

• ~li11r1csota Energy Agency 
6' •>/ ?"6 ...... ~ - . _;, - , -, I ~1 
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Buildin)lill Audits 
Al1nost l~\'er:'' lcJcal gover11111e11t cl\\rrls bt1iJdings of 011e 
''a!"ie~' Ot" a11otl1er, ancl all IJuildi11gs tise e11ergy i11 \1a1·io11s 
fo1--n1s. 011e of tl1e first a11d 111ost co111111on steJlS 
go\1em111e11t l1ave li-tke11 i11 r"e JJ011di11g to the c!nCl'I{\' crises 
is < ondu ·ti11g e11e1·gy «.tt1clits i11 tl1ei1· IJt1ildi11gs. 111 
~1i11nesota, aJI JJUblic builcli11gs ctre 110\V req11iJ"<1d to 
co11duct e11,~r !\' at1dits. 

STEPS 
\\'hat is an enc'l{\' at1dit? It has se,·er<tl ro111pone11ts: 

1. fJcvclop a lustorical P.11ergy profile fro111 tt1e 1>reviot1s year's 
e11t!rK)' bills. 

2. Inventory tl1c bttilcli11~·s e11ergy using cqt1i1>n1er1t, their rated 
capacity, ar1t.l 11orn1al hnttrs of operatior1. 

3. Sun P.)' the cncrg_\' t1si1V( equipment for: 

• operating r.fficicnC)' ir11pro\eme11ts 
• pr<>per sc·hcdtllin~ 
• 11otr.ntiaJ for 1·elrolit 
• JJCltential for rc1>lacer11c11t 

<l. calculate energ)• n11cl dollar saving potentials fr<>m 
i111plementi.J1~ eftic·icncy measures. 

:i. calcuJate cost tc> implement and operate t!nPrgy &'l\i11g 
111easures. 

6. J>ric>ritize mcast1rcs b)' simple pa)-bark. Oi\idc total first 
cost lly e\J>ec•ted an11tut.I ~'l\.i11gs (minus annt1«tl operating 
C'osts, if applicablnJ; lhe rcsttlt is sin1plc pa)l>ac·k in years. 

7. UeveJop imple111e11tatior1 pla11, i11clucling: 

• reron1111r.11clecJ 111easurcs 
• co~t and payt1ack e~timates 
• source c>t ft1nding 1opcratir1g budget, t·ar>ital ht1dget, etc. J 
• needed trair1il1g for persc>nnel 
• needed pul>licity 
• S)'Stem for r11011itorir1g J>erfc>rmanc·c \ria f utt1re energy bills 

On the foUO\'\·ir1g Jlage is a J>artial checklist of tl1e energy 
co11scrvation measures tl1at are most often cost effect ive. 

The 1\linncsota Er1crg_v 1\gP11cy'!-> lnstilt1tio11al Bttil<lirlgs c;ra11ts 
J>rc>gram 
6 12 2!16- 1882 

:\fini-1\t1clil ,\1a11ual ar1cl i\li1xi-1\t1dit 1\lar1t1al 

1 ~ciina 

612 9.27-8861 

tfopk.i11~ 
612 !13 t -8474 

r \ c;uide to Rec/11cing £t1t'f"!{\' Bud.~et c·nst.<; National League nf 
Ci tic~ . \ \ 'asllir1gto11 u.c:. 
Tntnl E11erg_\• ,i\.Ja11a,~t·111t•111 
Natic>nal Electrical Co11t1-ac·tc>r· s Association 
7:i 15 \.\1isconsi11 ,\\ cr'ltJP 
\\'ast1ingtun. D.C. 20014 
:sot 6.>7-Jt10 

E11t '"!{V Ct1nsen•ati r111 ancl \far1a!?,c1nt:r11 G11ide jt1r .~mall ,\tu11iC"i -
11ali ties a11d .5cl1<1c1/ f Jistril'ts 
S<Jt1tl1Past c;eorgia Pli.11111ing Cottllltlssi<>r1 
P. C>. nox 2049 
\Va.vcross, Georgia 31.JO I 
Dl2 285-6097 
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BillLDING Ei 1ERGY MANAGEI\1El\1T Cl-IECKI..1IST 

LIGHTINC; 
1. Ct1ai1gc ii1<·ar1cles<'P.lll fi\.lurcs to tlot1rcsccnt. 

2. Rcplare tlot1re~<'er11 tul>e!) \vitl1 lo\vcr \\attagc tt1bcs (\\'att-l\liser, etc. - 40 \\'atts to 35 \\'attsl. 

3. Dis<'<>r1t1ut:l Ulllleeded fixlttrcs - r:heck ~pacf!S \vitl1 li~hl 111ctcr against llll1minati11g E11gi11eerin~ Society Star1dards llESI 
es1Jecially corriclors. 

4. Cl1a11gc fm111 area li~hting tu task ligl1tit1g, l&sing Jl·:s st<111tlar'tls. 

5. Jr1stall ti111c1~ i11 1i111itcri t1se areas, storage, etc.; sot L<1 lt1r11 uff after a sl1ort interval or in kno\\'ll t1nocc t1JJiccl periods. 

6. C'lr.ar1 fixt t11-es, reflectors a11d lenses, regularly. 

lfVAC 
1. l\etlt1ce s1>acc tc111pcran1 res in '''in !er. il1c1-ea-;e i11 ~u 111 t11er t rJS0 J•' - 78"1~l . 

2. SE!! lJac.k te111peraturcs dt1ring tJn<><'CUJ>ied r>eai<Kfs. 

3. f\Iakc s1>acc tcn11>eratl1n~ controls tamper proof . 

.i. llt~ft1< 't! \P.ntilatio11 \Olt1111cs to minimum i>~· redt1<·i11g far1 SJleeds. 

5. I'edtacc Lise of ot1tsidc air e.\.l·ept in moderate \\'eatl1e1·. 

l"i. Elimir1att! ter111i11al rct1cat coils. 

7. lnc·rr.ase l>oiler efticie11<..~· by stack testing, ll\Jrncr acljt1st111c 11t , \\'atcr treatment, etc. 

R. Hccl\IC'C l1ot ,,·ater ten1perature lo 120' I•' or lo\vcr. 

l\IORE EXPENSl\'E MF.t\SlJHES 

• l11st<1ll e11tlk'1IJJY cor1trols 011 H\.'AC intake dl1cts . 
• l11stal1 ' 'ariablc spr.Pd t~-.n n1otc1rs a11d rnukr. air syslP.rr1 vaaiai>IP. 't>lu r11e. 
• Increase rcttrrn air qt1anti~· \\1tt1 adclltic>nal dt1rtil1g. 
• Rcclai111 l1cat fron1 bc1iler stack, blO\\dO\\ 11, cor1de11sa1e. 
• Rct·l•.tim heat frc>m I f\'.i\c; e.\.l1aust dt1cts. 
• liet·lain1 l1P.at fr'()111 li~l1ting fixt\1rcs. 

BUILDING SHr:LL 
1. Rcd\ac·c air leaks arotJnd \'\indo\vs, doors, piJ>P. jc1ints. 

2 . Dutal>lc glaze \VindO\\S ar1d glass doors. 

3. l 'se retlccti\'e filn1 on C.\lJOsed \\indcJ\\'S . 

.J. Add ir1sulaliu11 to: 
ceili11gs <111d roofs 
\Valls 
ex1>c>secl flc>c>r areas 

5. l 'se l>lir1ds, c'l1rtair1s f<>r r<>rlt r<1lli1lg solar t1eat gair1. 
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Throu h ter and aste Reduction 
\i\'aste reduction is the Jlro ... ,~ss of Jl1·mre11ti11g \\1aste lJe~ore 
it occurs. Si111ilar11

1 \\'ater i·eductio11 is a JJrocess cJf 
]Jre\re11ti11g or n1i11i111izing the t1se c1f \'\rater. Tl11·ot1gt1 t11e 
1~)£iO's a11c11970's tl1e ge11eratio11 of \\1aste 11e1' Jle1·so11 i11 
~1in11esota 1·ose ste41dilv, e\1e11 i-·:1ste1· tl1a11 tl1e 0\1e1·all rate c1f 

~ 

consun11>tior1. Tt1is rise in tl1c qua11titil:S of '"'aste 
generated l1as l>ee11 for tl1e 111ost pa11 u11necessar)' arid has 
sulJsta11tiall)' i11c1·eased co11st1n11ltion of e11e1· '\' C.illd 11atural 
1·esot11-ces. 1'l1e rapid gro\\111 of \\1aste, ho\\'ever, ca11 lle 
c;t11i1ed 011 a co111111t111it\1 le!\ c!] in a11 effort to co11sen,e ., 
er1e1·gy a11d llatural rt!SCJt1rces. 

\1\!atet' reductions can sa,~c! ene11{V l>y reducin 'JJt1111pi11g and 
\Vater treat111e11t. 

KEY ISSUES 
\V1\1'f<:R 
'J'l1e 1nain energ_\1 tise iii \-Valer systc111s is for J>t1n1ping, 
altl10\1gh the 1>rodt1cti<>r1 ol chemi<·als trscd for treatment 
rt!q11ires ronsidcrablc a111ot111ls of e11l!rg_v. EnPrgy sa.\111g 
oplic111s i n<•lttdc: 

• a \Vater conscrvatior1 pul>licity cam1>aign to reduce \vater 
\t>l1rmc pttmpcd; 

• distribution of free shO\\erbead flo\\' rt•stricjors, Jlossil>ly 
combined \vith a J'llJIJlicil)• <A'lmpa~Il US abc1\e; 

• rc\ising \·valor rate~ to disc:c>urage f'X<'C ~ivc use; 
• rc\ibing ptl mpir1#{ <>perations to avoid l1igl1 peak electric 

dcr11and1 lo\vcr po\\rer factors, and 11nncccssary n1n ti111c 
l see ref cre11ce l>ulc>\VJ. 

Sl~\\'AGE 

\V<tste\\'ater pt1n1pir1~ a11d treaLment en1t><xlics e11c1l{_v saving 
potc11tials i11 ~ucl1 areas as: 

• rcdt1cing un11P.cessary p11mping throt1gl1 l>etter S<!hcdttli11g 
a11d process cc>ntrc>I; 

• a\oiding higl1 J>t>..ak electric demand tl1mt1gl1 <~c1ordiriated 
scheduling of 1>rcx·ess c>perations and pt11111>i11g; 

• rcdt1cing overuse of treatment c:hen1irals a11d aerators 
t11rougt1 proress cc>ntN>ls; 

• rec.·c>\rering mctl1anc gas fro1n -Se\vage cligc~tors (see 'fool :1.6 
" F..nergy Rccovel)' frun1 Solid \\raste &. SC\\'<tge Sluclgr.", for 
n1orc details!. 

SOLID \VASTE 
Solid '''aste and Sc"'lnitatior1 OJJeralions c·an he co11dt1cted \\ritl1 
less energ,v through 1>racticcs st1ch as: 

• efficient velucle rc>l1ting; 
• reduc·ed vehicle id1ir1g time; 
• 1ninimizing \veckl~· pickups; 
• \"'aste reductior1 throt1gh rccycli11g (sec '1'<><>1 3.5, "Ene®• 

Conservalic>r1 'Jl1rc>t1gh Recycling and Cc>r111>1>sting", for 
n1ore detailsJ; 

• reducing disposal costs tl1rot1gl1 alternati,•es to traclitiur1al 
landfilling. 

\l()l,l Jl\~1\H\' \V\S1'f<: HElJUCTION i\ND 
PlJiiLIC EDUC.ATlf)N 
\ ' olt111tary \Vastc rcdtactio11 is a 11011-rcgt1latory, itlP..XflPr1si\1e 
mt•a11s ,,f \Vastc redtirticln, entailing dcvclo1>n1c11t a11<.l 
J>ron1<1lic111 of \\'aste recitic·ti<ln intorn1ation and ctl1ics. 

\ '1\RIAHLE c;ARB. \CE C..1\i~ RJ\TE 
' l'l1e \ariable garbagt• <·a11 r.1te is an r.11r.r'S,_\'-effic:icnt \\'ll)' to 
rcdticc solid '' astc, by l>illir1g fur l{arl>age l'ollet·tic>n arrording 
to thP n\1mber elf c·a11s tl1at cacl1 J1ot1scl1old fills per \\et!k. In 
St?attle, tl1e n1011tl1Jy ~i11gl11 fan1ily rates lc>r 1981 arc: 

0 C'OOS • S 1.00 

1 ca11 - SG • .W 

eact1 addition<1I c.<111 - S t .• 10 added to the c>ne-can rate. 

'fl1t1s, C'itizens m.l)' rccl11c·e tl1eir rates for dis1>osal if tl1e)' so 
l'llOCJSP.. 

OFFICE PAPER Rl~Ill 'C"'T'ION 
()ffit·e 1>a[Jftr redurticl11 c•ot1ld re.stilt in the so1vings of 10,()(JO 

tons of office JJilJJCr JlCr )'Car in l\.linncsota, cqt1al to 500 
hillion l\TlJ's at the point of mant1fac:n1rc. 

DEPOSIT PROGfv\~I 
Deposit progra111s re.suit i11 a11 e.\'.tr-.i cl1arge to tl1e cc>nst1n1r.r 
t<> er1cuttr~e re-11se <>f a 1>r<>d11t·t. \\'hH11 l 11.: rt!11sahlc portion 
c>f the product is N~t11n1cd, the deposit is rcn1ndcd. Deposit 
1>n>grams <Ain he (•r1at·t<'d lJ~t lor.a) ordinanc·c to rcgt1late tbP. 
a1nc>11nt of energy a11ll 11a1t1ral resottrc.·cs bt1ricll i11 tl1e 
Ja11tlfil1. 1\ sllifl to a relillnt>le S\'stem, or a svsten1 in \\'hich 

• • 
non-rr.fillahlr.s are a\.ailahlc for rccyc·Ji11g \\'ill rcst1lt i11 
signifirant energy s<1vi11gf'. Tl1c General 1\ccot111titlg Office l1as 
clocurne11ted energ_v Sll\;ir1gs \\ith the dP.J><1sit systc111 citi11g 
tip to a 30% red11ctio11 i11 er1er~' use i11 1r1a11t1fac~ture and 
liistribt1tion. 

P1\CIV\GING PROG HJ\:\.1 
J'ac·kaging rons11n1cs a large 11ortion of ot1r energy and 
11att1ral re!'tource l>ase. c~o111rnu1lil~1 progra111s c:ar1 <>p<~ratc to 
req11ire labeling that identifies cnc'l{\' efficient Jlaclu'lgirig. 
l>t1blic eduec1tio11 1>rogra111s cart it1forr11 tt1e J>tal>lil' of the 
e11crgy ineffit·iency of 111ucl1 11ackaging. ·rt1e ~lin11csota 
l'oll11tion Cor1trol 1~er1cy is starti111< a packitgir1~ µrugram in 
September of 1981. 
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STEPS 
ttedttcing c11crg.\' tJi-.t' i11 \\alel', SC\\'Cr c:tnd sa11itati<>11 
OflUr<.1tio11s iJl\ ul\ cs tl1c f ollo\\ir1g l1asic steps: 

J. l~stalllisl1 n cit\• or <'c1t1ntv ta~k force of citizc11s a11d stan· to 
• • 

initiate actic>r1. Past tl.\J>P.rie11cc indicates tliat suclt a l<.tsk furt·e 
has beert ll1c 111ost ctfHctiv<! first step in cstablist1i11~ \\'Osto nr1d 
\Valer rodt1ctiu11 J'rograr11s. 

2. ln\cntc>IJ.' c·L1rre11l OJ)eratit1ns: 

• \·vater - 1>t1111p stations, treatn1e11t fac·ilil)'• c11c1-g_v 11sl'tl i11 
r•ccc11t years, \\'itlt!r J>t1n1pe<l ir1 rccc11t years; 

• \\'astC\\'at<•r <'<>llP.<'li<111 systern, pt1n1p .static111s, tn•at111c>11t 

plant c•c1t1i1>n1c~r1t. e11erl{\1 used i11 rcc·e11t )'ears, 
\\astC\\'atcr I reatecl i11 recc11t \'Cars: 

• 

• sc11id ''aste llil<'k<tging 1>rc1g1Jm, \'Olt1r1tary• \\astc 
rec.lt1c·tio11, oflir1! 11a1>t:r recJuctio11, \'ariablc g..1rl>agc ran 
ratP, dt:posit progri1111, \"Cl1iclc rot1ting a11d scl1eclt1li11g. 
collcrric>11 a11cl 11<tltli11g cflicic11cics. 

3. E,·alt1atc <'t1rrn111 011r.rations for poter1tiill a1>1>lic-iatior1 c>f 
tt1n <lllUl'g,\'·Sf.l\'i11g OJ>tio11s cJcr.;rrilJ<?CI at>ove. 

4. E."ttin1ate J><>ler1tinJ e11crro• savings trc1n1 tea~il>le 
cor1spr.·ati<>11 111easttrt1s, and pute11Lial costs to i111r>lcr11cnt 
a11d maintai11 tt11: cu11se1'\alion 111cast1res. 

:-. Calctdatc si tllJ>lc fla~'•>ack: divide annt1al cncrg_v s.1vi ngs 
(111i11us ar1n\1itl 01>crati11g t'<>slsl I>)' total cost of pt1rchascd 
installatior1. Tl1e r<!SL1lt is CJ sir11plc pa~back period in ~ie..trs. 

6. Dc\·cloJ> an in11>len1e11ta1io11 prograrn that specifics 
n1cast1rPs tc> l>e e11aC'tec.J a11d i11clt1dcs p['{>c:t1r1~n1tir1t 
requircr11cnts tl>ids. s1>ec.·ific·atio1u;, etc.I, scl1cdtilc l (or bt1cllo{ct 
in<·lt1sic>rtl, a11cJ fu11di11~ soLtrcc I 111aintenanC'P. l1udget, c·a1)ital 
i1111>rO\'r.n1c11t 1>rc>grar11, etc. ). 

l1EFERENCES 
1:11t·rx1' (:011sen'atic>n ir1 l\Ju111c11>af ~\'a.-;tt•11<1l<'I' 'I rt:at171Ctlt l>_v the 
t J.S. r-:11\'ironmer1lal Protcctiu11 ,\~1!11c~· availalJlc 1ro111 : 

( "p r1t ralizec.1 i\laili11g l.i st Sen i C't's 
t 'cc.lcral Sel"\1res 1\<.ll11ir1islrati1>11 
llt1il<.li11g 41 Denver J•'eclcral t : t•11l<'I' 

l)llll\'Or, Colclrado 802.25 

£~11er,f{\ ' < 't>11s<:1'\·acio11 1\ la1111a l.fr)r i \at,.,. a11c/ i \ t1.<>t e.11;1 ter F<.1ci J; t ie.s 
lJ11i\ cr:;il\' ot \ Visc<>r1sir1-£.xtc11:siu11 

• 
Dc1>artment <>f Engi11ccri11g <t11cJ A1>1>lil'<l Scic11cc 
l\1adison, \\ iscor1si11 

l'rt1µusc•d l'o/it·ip,s.fc1r i\astl' RP.ci11<·ti<1ri ir1 C'al~f<>t'11ia. Solid \\'aste 
I\ f g111 r. noarcJ. 1 ~76. 

C alilc1r11ia Slate Solid \\'aslP l\1a11agc111c11l l~<>ar·cl 

170~) 11tl1 treet 
!;..1eran1e11to, G\ 95814 
alG 322·3~:iU 

:\1f•lrc>1Jc1lita11 Cot1ncil. ti 12 2!Jl -65 lli. 

c 'f1tJiccs for c·onser"' ati<Jf1, lit'S<Jt1rc(' C'<>r1st't"I ati<Jtl C~ur11111ittee. 
• 

/.'inn/ f1<'f1lJf'l IU t/1e frf'-'iirft:nt illlC/ ( .'u11g1'C.:S.'i ,/rtl_V 1979 
<>ITit:c of Sc>lid \\'astc .l\lar1agcn1t>r11 
I : r1\iro11111cntal Prot ec·tic111 1\f;t~r1c.v 
\\:atcr~icle l\falJ lit1ildi11g 
401 ~I SI. S\\1 

\\ a ... t1i11gto11, 0 .( •. 20460 
202 755·9140 

!\JPC:A, Solicf a11d llazarcJc>us \\'aslc Di\isio11, 612 297-2724. 

C:alitc>rnia ()ffiCC Of\ \ 'at er ( ·c>llSf'l,ulilJll 
1416 !Jtl1 Street Rt>Ofll R l {) 
Sarran1pr1lc>, (:,.\ 
!J l Ci 32Z-.'12:i4 
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IleC)'c·li11g is J'CCO\reri11g and rc11si11g 111ate1ials tl1al l1a\ e 
heen disposed of ll)' i11di\ri(lua)s, ll11sinc:'sses, a11cl i11clt1stries 
i11to tl1e scllid \'\1aste strc<tm. i\l:1tcrials tl1at at'e cu1·r'e11tl)' 
e '<J11un1ical tel rec·~1c·]e i11clucle J>C.lll<~ r, glass, a11d 111etals, 
tlc:trlict1larl)' t'errotis n1etals a11cl alt1111i11t:1111. llec:~1cli11g 
1>roccss ca11 'ary IJul t11e n1ost ei't1cier1t syster11 is for· 
r'ecyclalJles to Ile se11arated at tl1e sotirce. In otl1e1' \\fords a 
sotlJ'Ce se1Ja1'atio11 11rogran1 is for· re('~'C''la1Jle 111atc.rials to 
IJe se1Ja1'ated at tl1eir sour·c·e - l10111es, offices, etc. -
before e11ter·i11g the \\1aste strea111. Rec)1clal>les 111ust tl1e11 
Ile! collected and processed. 

Co111posti11g is tl1e ·011trolleti IJiological decon11>osition of' 
01'ga11ic 1·esidues, solid \'\1aste, se\\ age slucJge, 01 .. a 
co111lJinatio11 of· sludge a11d solid '"'aste. 'I'l1e e11d 1~sult of 
co1111Jostirig is a t1t11nt1s like 111ate1ial tl1at is <.t \ 'alt.1al1le soil 
c:tn1endn1ent ilnd sot1rce of J)]i1nt nutrients. Co1111Josti11g 
C)fJt~1·atio11s c1f 1na11y differe11t sizes a11d t~')>t~s are JJossilJlt], 
inclt1di11g i11lii\~duill backyilrd cu1111lost piles, 11eigt1borhood 
co1111Josti11g of· yard c:111d \eget,1ble \V<tstes, ce11trali~ecJ 
ccJ1111J<>sti11g of leaf and yard \\'aste collectc~d lJ~' tl1e 
co111111u11it)' ai1d centralizt!d co-co1111>osti11g of. leaf <Ind yard 
\V<.tslc! collected b\' tl1e co1111n11nit\' a11d ce11t~a1ized .. .. 
co-co111posting of solid \'\1astc \\ritl1 SC\\ age slt1d ,.e. 

Tl1e Jlt111>ose of I'(~ ycli11g e:111d co1111Josti11g is to sa\ie 
n1011e~'· e11erro1, a11d otl1er 11att1r·al 1'esot1rces. l..and 
requiren1ents for \\'aste disposal can also Ile r·eclu ed. 
Recycli11g a11d co111posti11g }Jrojects sl1ould occur i11 
co11jt1nction \\ritl1 \vaste reduction Jl1~g1 .. a111s. See Tool 3.4 
fo1· additional ir1fo1'n1atio11. 

KEY ISSlJES 
• Flr1<1nc ial savir1gs arc n significn11t moti\1ation fat re(·yclin~ 

and <·on1posting projc<:ts. For example, Rose\ille, 
~1ir111esc>ta n•alizr~d an acros.s-the-l1oard ~avings of 
apr>roxirt1atcly S61,000 in 1980 by co1111Jostit1l( leaves 
ratl1cr tl1ar1 disposir1g or ll1em in a landfill 

• Hecyt·li11~ and co111posting are also corlSidered t<J l1e r c1st 
effccti\ c l>otl1 i11 ter111s of tip fror1t a11d operating <·osts. 

• t\tarkt!l a11al\0sis tc> determine the demand for rcc:yc lal>les, 
• • 

co111po~t. a11d a11y other by-p1-oducts is es~er1tial to 
inst1rc cconon1ic operation. 

• E11crgy s.1\ings \viii result fro111 reusir1g re<:)''led n1atcria1s 
because tl1e r1c ed for energy i11put i11to ma11utat'lt1rc of 
OC\\' 1>rodt1cts \Vill be rcdt1ccd 1\lso, transpor1atic>r1 cncrK\' 
nec·essaf'\' for travel to la11dfiUs '"~II be rcdt1ccd . 

• 

• Heducing tt1e need for additio11a1 landfills \vill reduce land uSe 
and envimnment<tl c·f1nnicts tl1at a1isc \.\•hen siting 
la11dtills. 

• Hcc~1cling and con11>ostir1~ JJrograr11s r11\1st IJc \\Orknble for 
i11dividt1als ir1 tile con1111t111ity. i:or c."trt1ple, tltere must 
be public acceptance of \vhatevP.r rnHLl1od c>f 
recyclable collection is chosen. (drop-off center, 
rt1rbside c·c>llec·tion, or other options). 

• Pt1blirit)• and pul>lir c~dt1c·atic>n shc>tJlcJ aC'C'(Jn1pany 
recyclli1g or con1po~tirtg projects. 
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STl~PS 
J. lde11lify r11arkcts ancl clc\'t!l<>P niarkcting strategics. 

• Co11tact 11otc11tial IJt1ye1·s. 
• DetP.nnir1e \\'l1at \viii l>c l'CC\'<~led and c.:oUet;led fcJr • 

t:on1Jll>Sli11g. 

2. J)eler111ir1c 111ctf1ncl of c-ollection. 

• Fc>r rec,\ cli11g co11sider a clrop-off <'enter. c1r1-<:a ll l't>llH<'lic>11, 
r.lJri1sicle cu· comn1crciaJ coJlcction, or ht1v-hac•k 

• 
prograr11s. COOJ'{li11atr. '"ith local tlat1lers ar1ci 
c1"1aritic.s to resc1)\'P. c'c111flicts. 

• l·'cJr c·o1111>oslir1g c-onsider drc>p-<>fI centers for orgartic 
\\.'ilSlcs, CSJlCC'iall~· )P<l\PS, Clr IP.af pick-ltp in spri11g a11d 
fall pc1ssil>l)' \\'illl a SJlC<'ial \'ac·t1um-equipped truck. 

3. Dc1ur111i111! p1ucessi11g 11eeds. 

• SelPrl •• sitE!. 1:c>r c•m111plc. c·on1111\1nity sralr. <'c>mJ><>sting c>f 
leaf and yard \\aste requires a '"ell drai11ccl site of 
ap1Jru~111atcl)' 011c arre for e\'ery squ<tr-e 111ilc uf lo'' r1 
served. 

• Processing 111ethods; fc>r e..X«tmplc carcflll r.lalt1nlior1 <)f 
dillcrerlt cc>r1111osting 111ethods is neceSSc'lt)' to ir1sure 
sr.lr.<'tic>r1 <>fa µruc..:ess suitable for the fcedstork, 
available cql1i1J111c11t, expertise <>f J>erso1111el, a11d SJJac.e 
avaiJalJlc. 

• c:0Jlcctio11 and st<Jr<tge <'c1ntair1ers. 

• Eqt1i1>111e11t. 

• Labor: \Vl10 ,,·ill 1nar1age the project a11d 110\\? 

4. Octt~rmi11t! l)'Jle and amotJnl c>f pul>licil)' ru1d pL1blic 
educatio11 efforts. (Srhc>ol progra111s, pt1blic~ disJ>la)'S, 
nc\vspapers, Lele\ ision, radio, etc. I 

11EFERENCES 
:\tir111esota Pollt1tio11 C:c>nlrc>l . .\gt•11t'.' 
Solitl \ \'a~te Oi,·isic>r1 
Ci 12 2H7-273-4 

l11stilt1l<' for I <>cal Self-Helia11ct> 
1717 l8tl1 'lt. , _\\ '. 
\\'ashi11gtc>11. D C. 20009 
202 232-4 I 08 

/iic><)'<:IF!: ./rJt1r11al <~{ t\'astr. Rec:vt ·li11~ 1< <>nlJ><>stir1g u11l.v1 
.1c; PI~ss Bo.\ J:>l 
1·:n1maus l1a 18049 
Jcro111c Goldstein , editor 
21 5 ~67·413:> 

Cit)' of ~e'' lirigl1ton {Co111po~ti11g 0111)'1 
012 1133. 1:;33 

St. l1atil Cilizc 11 Partic i11atic>11 J>Ja1111i11g Uistricl 12 
({"rlmn1t1nil\ DisLiict 12, St. 1\r1tl1011~· Par!,; ( ( "c1111JJ<>~lir1g cJ11l) J 
G 12 CHG-8884 

( " it~· c>I Seattle. \\1asl1i11gtor1 ((' cllllJ>l>stir1g <>111.)'I 
206 367·4.'i7H <>r 
206 367 -5177 

Ran1se\' l :cJtllll\' EI"l\iror1n1(•111al I IPalll1 lJi\isit111 • • 
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aste and Sewa e Slud,.. e 
E11e11{\' 1·eco\ el)' pote11tials exist fo1' botl1 solid \I\ aste a11d 
e\\1age sluclge. Solid \\'aste co11tain aJlJlr<.)xi111atel)' 4600 
B1~Us 11e1' JlOt111d. Reco\rt~f)' c>f n1etl11_1ne gas at se\\ age 
slt1dge t1·eatn1ent facilities earl yic~ld aJJJJJ'(>xi111c.tt<~l)' .~Ol),CJOO 
B11Js Jlct· per c>n Jler year'. f"'o1· IJotl1 solid "'''lstc and 
se\\age sludge, tl1ore arc h\'O 111ec.t11s ot· 1·eco\ e1·i11g e11e1'''\' 
- inr•i11er<.1tio11 a11d digestio11 \\ritl1 111etl1c.111c reco\rery. 

E11e1'E:{\' ca11 be 1·eco\ ei·ed tl11·ot1gl1 a \1a1·iet)' of i11ci11c1·c.1tion 
1netl1ods. Net e11e1'g\' gai11s ge11e1·C:1ll~, I'esult fi-on1 
ill ·i11e1·<1ti11g solid \\1astc~. sc~\\1agt! sludge i11cine1·atio11, 
110\ e\re1·, ca11 at best 1·eco\1er son1e of· tl1e e11e1'ro' Ill~eded to 
de\\ater' slt1dge lJef'or·e i11ci11e1·atio11. 

IJigestio11 \\titl1 111etl1a11e reco,1el)' is a 111ea11s of \\'aste 
t1·cat111e11t tl1at relies on n1icroorganis111s to cor1sun1e tl1e 
\\

1aste 111ate1·iaJ and Jlr·oduce 111ctl1ane a11d carbo11 dioxide 
as by-protittcts. Solid \l\1aste, se\"-'age sltidge, 01' l>otl1 
togetl1c~1' <tre c.111 s11itablc~ fel~dstoc·ks ~c11· digesti<Jn. A11 
aclditio11al IJenefit 01· cligestio11 is tl1a1 tl1c J'e111ai11i11g residt1e 
is a l1t1n1tJs-like n1aterial si111iJa1· to co1111lc>st ir1 1Jla11t 
11t1t 1ient \1alue. Tl1is 1'esidt1e can l1e aJJJJ]iecl 011 la11cl a11d 
\1sed as co111post. 

KEY ISSUES 
• notl1 h1cincration and digestion S)'Sten1s are C\lJCnsi\C. 

• ~lore cncl"g\1 c·an \1suaD)' be reco\ ered thmt1gl1 \\"UStc 
recl\1c tion, co111posti11g, and recy•cling methods 011 a 1>cr 
to11 lla~is tt'Mlrl ca11 be 1·cco\ercd tl1rot1gl1 ·11crg_v rec ·c>\ery. 
~c>t all \\'astes c·an l>e ec·onomic·all\• rt>duc·t•cl, rccvc lucl, or 

• • 
co111postcd, 110\\ e\ er, so opportt1nities for e11e1-g~· J°t"!C '<>vcry 
1r1av exist. 

• 

• Jncir1eratior1 111etl1ods of energy reco\1ery \\ill ir1<'reasc air 
a11cl \Vater r>ollutio11 in tl1e local area. Digestiorl nlethc>ds 
sl1ot1ld llilvc fc\vcr e11viron111entaJ problcn1s 1l1ar1 
inrinceration methods since digestic>n prin1arily c111its 
\vatcr, c<trl>o11 dio.'<.ido, ancl 111etl1anc. 

STEPS 
I . 'f'hc first step in n\'a)uatin~ enPll{\' rcco\'ery from solid 
\vaste a11d SC\\ age slt1clgc is to cstalJlisl1 a \\'aste redurtion 
progrdm. I\educi11g \\'clSlc tlo'' s is a \:ital 111atcrials and 
energy conservation step that shot1ld occt1r before ene~· 
reCO\'Cf'\! from \\astcs is c·c>nsidt?rccl. Ser. 'T'c>ol 3.4 for 

• 
additior1al inf ormatio11. 

2. The second step is to C\.'alt1atc n1aturials rr.co\'ery, sc>un.·e 
.separation, re<·yrling, ar1ci l'<>mJ><>sti11g progra111s as 
compared to energy rec·c>very <>J>tic>r1s. t:valuation should 
consider terhnical and erc>n<>mic: feasil>ility i11cludi11g ar1 
analysis c>f market polt:!lllials fc>r reC}·cled 111atetials1 

c·c1mpust, ar1d er1erKV resot1r'Ccs tl1at \.\:Olrld be a\inilablc 
tl1rot1gh digestion or in<•ir1eratic>11. f·:<:c>nc>n1ic aitalyses shc1ttld 
also include estimates of capital ~u1d operation costs for tl1e 
\•aricty c>f possil1le optic>11s. l~inally, 11ul>lic acceptance a11d 
environmental r.onc·erns shot1ld be c·or1sidereli. See Tool 3.5 
for additional inforn1atic>11. 

3. Contact the Solid \\'aste Oi\;sion r>f' thP. !\tinnesota 
Pc>llutiun c:unlrol .-\ge11cy fur assistar1ce ir1 l>cginni11g 
f P.asibilil)· studies on er1ergy reco\el)' f ro111 solid \\astes and 
se\\Cl#(e sludge. 'I he :\1Pu\ l1as tccl1niC'al assistance 
doct1n1ents and pcrson<tl <1ssistar1('C a\ailahle. 
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Con tin ency Plannin 

ontir1ge11cy (llanr1ing is pre11ari11g f"or· e11erro' en1erge11cies 
- gasoline sl1011agc~s, heati11g ft1el sl1011ages, etc. l\1ore 
tl1a11 011ce i11 1 .. ccent \'ear's, states at1d co111111t111ities l1a\e 

• 

l1ad to 111ot1ilize to n1ect c~11e1 .. ror sl101'tage e111e1 .. ge11c'i(~s. 1'11is 
has J)c1ir1fc}d <>tit tl1c~ 11c~ed for llla1111i11g for· st1cl1 
con ti 11gc!nc' i f!S. 

KEY ISSUES 
1'l1e elemt!nts c>t c·ontingcncy planni1ig ir1cludu: 

• cleveloping reserve storage capacil)'i 
• l>u)1ing ft1cl .-,t1pplics strategically, using seasonal \ariati<>rls 

i11 SllJ>J>I)' ar1d price; 
• prioritizin~ c11erg,v uses for l'uMailn1cnt; 
• dc\elopi11~ allc1c·ation formtilas for differer1t ac·ti\itics: 
• cle' elc>r>ing cr11crge11cy transporatio11 proredl1rcs; 
• developing c111crge11cy buildir1~ oper-Jting JJroccdures; 
• de\ clOJ>irl#< emergenc.-y n1unicipal service CllrtaiJmpnt Jllans. 

l\.tobl pli.111ning to elate by Joe.al govenuner1ts has l>cc11 for 
gasoli11c, IJtlt 11atl1rr.tl g;.1s, heating <>ii, and clectricil)' sl1<>rtagcs 
lt<l\ e ctJso l>een felt. 

Some basic steps arc in\·olvcd i11 cit!\ nlt>pi11~ a lc>caJ 
cor1tingenc~· plan: 

J. l.\alt1ate the lcx·al go\crn111e11t 's lewil at1t}1c>ril)' to control 
er1erg\' tise and s11ppl~1• 

2. RP.\lP.\\' state emcrgcnc~ pltt11 1-cc1uirc111e11ts. 

3 . • .\.ssemlJJe kev at·tors lltilitv fi1el clcalcrs. bltbir1ess . ~ 

lc•aders , comnltJnity leaders - <111cl <>r-ga11ii:e a task force a11d 
steering con1mincc. 

4. l lsc task f or<.:e stru<.:tl1re to dP.\ P.lop a plan. 

5. ()btai11 adoptic1n of thf' JJlan IJ)' tl1c official goventing brJd~'· 

fi. lmple111ent the plan \ia departn1c11t 1ncr11os, public 
sen1inars, drills, etc. 

7. Periodic·ally rc\ie\V and t1pdatc the JJlar1 IJaseci <>n changes 
ir1 tl1e e11erg,v use and st1ppl)-' sitt1atio11, a11d stair. rl1les. 

1'hc State Encrro· Age11cy pul>lisl1t•<l ruh~s t1r1 its State 
l·. mergr.nc:y f:nerro• Plan i11 tl1c ~larcl1 9, 1981 State! llcgistcr. 
It contair1s a 11t1111ber <>f n1t>asl1rcs ;1tl'c(•ting lo<A'll 
go\er11mer1ls, inc·Jtiding c1111>lo~ er co11scrvatiu11 mea!'ttJres, 
school <'onsen·atio11 mc>.ast1 rt:s, a1 tel <>l tiers. 
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Ener~r accot1nti11g is a set of· nletl1ods fo1' cc>llccti11g, 
e\1alt1ati11g, a11d re1Jorting enel'l:t\-' t1se a11cl cost data fio1' 
1Jt1ildi11gs, \1el1icJes, 01· otl1e1' 01Jc1·ati11g u11its. E\'elj' er1ell{\' 
i111111age111e11t Jlrog1·a111 be11ef:its f1·01n a syste111 tl1at al1ows 
111<.111:1g<~n1c1nt tc> C!\'alt1atc! the c!ffc!cti\1r.11c~ss ot~ })J'og1·an1s 011 

a11 011gcJi11g IJasis. 

Setting lt}> <111 c11crgv a<'<'Ol1nting S)'Stem has se\ urctl 1>hases: 

1. ' l'aki11~ i11\'e11to1~· of all energy suppl)' ~tccoUJ1ts fro111 
t1tilitics, dcitlcrs, clc.; 
2. 1'akir1g i11vcntO')' of all rnajor r.nc11{\' <'f>ns\1111i11g facilities 
ar1cl f1111c·ti<>11~; 

3. 1\lloc·ati11g sttJ>J>l)' acc·ounts to energy - tising f1111ctio11s; 

4. I h!\'elc>1>i11g n l1ast~lir1e protile on er1e1xv llSe a11d <'c>-.1 ll)' 
facility. fi1nrtion, department, or otl1er dnsirrd c'-atcgorics; 

5. l'erlorn1ir1~ J>Priudi<· calculatiu11s, usually n1011lltl}'• fc>r 
earh f\111c:tic1nal 11nit identified i11 phases 2 arid .i; 

fi. E\!alt1ati111'{ J>eri<>tl 1Jcrf or1r1ar1cc againio.t tl1c IJast•li11e, t>r a 
targ•~t. fc>r l!at·l1 fu11cticu1al llrtit; 

7. l'urfc>1·111it1g a111111al revit!\I\' a11d rel>t1dgeti11f{ c>f •~•ll'rl{v llSC 

a11ci cc>st targflt~ ancl tlerf or1nance. 

REFEllENCl~S 

·111c l\li1111csota ~:11c1·~· Agt>11c'.' ' l1as c'lJ111111is::iior1c<l a11 Erl(!f'!{\' 

1\c cot111ting Prc1cedt11'Cs \li11111ul .ftJr l.<1c:<il c;cJ\ c•rr11111·r11s a11d 
Sc' /rc10/ Districts, \Vl1ic·l1 takc>s tilt' ust'r ll1rol1gl1 tl1c abo\ e 
process. ancl Jlrt>\icies st>Pc·ifit• fcu ·111~ a11tJ JJroccdwcs fo1· 
c11crl\_\' accounting ir1 l1uilc.li11gs, \ eltlclcs. st1icct ligt1ts ar1d 
st>e<'ial fu11ctior1s like \\atcr a11tl ~C\\'c•r lttiliti<>s ( 'all 1t1e 
E11crg\' Agen<')' at 612 2!tfl-X8H9 hH· 111ore i11for111atio11 or to 
olJtai11 a cop}' c>f tl1e .;1cc·cn111ti11g 11rc>c·odurcs 111a11l1al. 
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cient Procurement 

Tl1e ite111s tl1at a local go\rerr1111e11t pt1rclmses, f1"on1 pa\1ing 
111a1e1·ial to ai1" cc111ditio11e1"S, all use er1erg)' in nvo \Vavs: 
tl1e e11er"E(.\' t1sed to make the product a11d tl1e e11erg),~ usf~d 
to OJJer<tte it. Tl1e for1ner e11e1t{\' is 1'i11\1isible'' to tl1e 1Jt1~1er, 
exceJJl to tl1e exte11t ll1at tl1e cost of tl1e e11e1"l{v sl1l>\\S ti(J 

ir1 tile COSt of the prodttCt. rl' l1e btl.}'CJ' Call r·edltCe CllCrg\-' 

cc>11su1111lti<>11 ll)' Jlt11·c·hasing pr·odttl~ts \\rl1icl1 use Jess 
e11<~1·gy in 111a11ufactt11·e, Jla11ir·ula1"l)' rec~rcled 111·odt1cts. 1'l1e 
latter kind of e11ergy the bu~1e1· pays fo1 .. dir .. ectl~', and it is 
tl1is kind tl1at 1>rocureme11t Jlractices ca11 IJe used to 
co11trol. 

KE\' ISSUES 
Purcl1asing prac:ti<·cs affect energy costs ir1 se\e raJ \Vay~: 

• traditic>nal "lo\.vest-biddcr'' policies 111ay 1101 select thr. n1ost 
energy-efficient product; 

• energy lJill re\iiC\.V practices n1ay nc>t raph1rc 1Jillirll{ error.;, 
better rate opportunities, voJume discot1nts, seaso11al 
discour1ts, etc.; 

• "lif c-cycle costi11g", J>ayllaC'k analyses, and other arwvtiral 
techniques can J1e1JJ capture tl1e er1ergy impact of · 
ptir<·haf'ting practices. ISec .sc1mple of life-cycle rosting 
methods.) 

• pro<.:t1rcn1ent specifications n1ay prohil>il purchase of 
re<:y('led n1aterials by including rcqt1irements fc>r "virgin 
only", brightness or dirt cou11ts, etc. 

STEPS 
I. lle\1e\v curre11t purcl1asi111=( polieie s to lle termi11e \Vhethe r 
energy costs arid other lon~-term OJJe1·ati11g costs are 
included in purchasing decisions and to ider1tifv l>anie rs to 
tl1e purchase of prodt1cts conta i11ing rec .. vclcd r;1atc rials. 

2 J~tivise policies as 11eeded to rapltare er1ergy cost in1pac~s, 
by using life-£~clc costing, payl1aC'k a11al~·~r.s, etc. 

3 Revie\v ft1el purrhasing pn1c·tic.:cs l<> sec if discot1nts ru·c 
a\'ailal>le fc>r larger \'l>lt1n1e JJl1rcl1ast!S, c>r J>t1rc:ha~es in the 
off season. Tllis reqt1ires e11st1ri11f( that storage ca1>acity is 
adcqtJatc, or can be expanded. 

4. fle\ie\\' purchasir1g polil'ies le> elin1i11all~ prc>duc:ts \Vhicl1 
are cor1taminated \.\ itl1 matc1ials \.Vllich r c.>duce or eliminate 
rec!)'Clability. For e.x;tmJJlc, pl<1stic- or gly<.'cnc-\vindo\vcd 
envelopes, non-recyclable glt1cs . clyed paper , a11d hot m elt 
adhesi\e.!; resttlt i11 <l cortlamination c>f recyc led paper 
produL'ts. 

OT 
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E11crg\1 J:.fficient l'11rr·/1;isine, .(<1r L<1c:al Goi t:r111nc·11ts 
J11stilll(C L>f (;C)VP.rl1111el1t 

Ten·p,IJ I !all 
Urti\'crsi t~· of c:eorgia 
Atl1t>11s. C~col'gia 30602 
$7.50 1l.in1iteci co11iP.s nla~· he a\ailablc at a rcclt1ccct 1>rice fi•orn 
thP. ~1innl'SC>la l~rlt'l't{.V 1\gc11c.y, (·01nn1unit.V ()utrearll 
Prl>gra111. 
612 1296·5 120 

~filft • c;,,, t:f"llTll('lll Prugra111s .for ~\ 'aste llP.d111·til>n, 

Proct1rt:111c:11t, R1.•i1se ti11d Rer:vcling /3iannu;1/ 
Rcco111111t•nclat;o11 tc1 the C ·c1mmissi<Jt1t:r t1{ 1/11• J\/i11r1<•so1a 

• 

Ucpa1·1111c111 oj' " \d111;r1istrati<1n. ~ll'C1\, .Jul~· 1, 1980. 

Co/lc<·tio11 <if f)at:1 l'ertine111 l<J 1J1e EPA s Ue\ clop111e111 c1j· 
c;uidelir1t•.<; .(tJI" GcJ\ L'/'fll1lt:fll Proci1ren1ents nf PilfJP.r PrY1clt1c·ts 
Co11tni11i11}:; /Jt~<:\ ·r.lf•cl j\laterials. EP1\, S\\t· 179C, Sc11tc111hP.r, 
1979. 

~1ir111c~uta Pollutio11 C'1>11tr(JI Agenr..'' 
S<>lid a11<.I I lazardotlb \ \ fastc Oi\ision 
6l ') (')U-.")-') I .- -vi -1-"-t 
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EXAMPLE LIFE C\'CLE COSTING WORKSHEETS 

1. LIFE c:vc,I .. E COST IJATJ\ 

I J:'.IL 

1. $ 3 ,, 800 PllRC:llASE 111\lC.E 

2. 30 . .P=OO ' l\JI EXl'Ec:1·t::o ANNUA(,, l\fll ,J~(; f~ 

J l ' !lli NlJJ\IBER OF Yf:,,\RS \1 f~ l-fl( : l .F-: 
'l 0 REl\IAI:\' r~ Ft.1:i-:· r 

4 . s 500 1 ·.Xl)l~<.:'I ED RESi\LE IS \L\'1\C; E1 \ '1\LlJE OF \ 'EHICLE 
1\ 'f RETIREt\fE~T 

__ ___,,,5"--_%... OISC'CJl JNT ft.\1 E. 

G. 

7. s -_..;..• ""-5'i=lJ _ _ 

C)l"l'IC)NAL lNFOl1~IATI0:\1 

8. $ 1,02.0 

9 . s () ANNl1AL. INSl 'RA'\C:l~ C'ClS'I' 

10. $ () O'l'liER 1~V1\1 ,, COST 

11:'\f, 

1. E:\'Tl':R tt1c c.\:pC<'ted annual m ileage 
I line 2, \vc>rksheut 1 1 

? -· 

2. 1-:NTJ-: ti the! J>rire c>f fuel per gallon I li11c 7, \\IOrksl1t~ c i t 11 

a. l\Jl 1.1'1PI,\' and ente r the rcstilt 

SOURCES 

Df.t\l..ER: J~QlllPl\tr'JT SlJl'l'Ll t::H 

JJEf>Af\1 'l\.l l~ :\'' l' 111:.1\DS 

\ ' l·:111c:LE REC.CJRDS 

O&\J .ER ESTI~f1\ l'l~ 

DEPJ\RT ;\IENT fl f.J\l)S \1 1 ~111C ' l 1~ HEC:CJlilJS 

LOCt\L f>OLIC\ ' 

EPr\ ~111.I~C;l~ IV\'J ING ICJl'\'I 

l.O(:r\J. FlJf.I. J)J·j\l .Elt 

\ 'EJIICLE RECORDS 

\fl~H rc:LE REC:OROS 

\'EHICI.E REC'()l\I >S 

30,000 1\11 

x $ ___ ._,;5_0 ___ _ 

15,000 

4. ~:N1'f~ll t l1e fuul ec o110111y of tlic vcl1iclc i11 111ilcs JlCr gallon I li11e 6, \.Vorksl1eet 1) 

.~ . lll\'11)1~ the result in li11e 3 bv the fuel ccor10111v irl li11e -i arid enter tl1e result 
• • 

.JO 

s -- ···-· 3' ....... 0 ..... 0L-__ _ 

6. E:\"l'EH l )1c a1111t1aJ maintenance cost ( li11c 8, \\. orkst1cct 11 

7. f,~'t-:R tl1c annt1al insurance <'Ost 
I li11t~ !), \Vc>rkst1eet I) 

8. l·:N'rER misccllancc1t1s annual rosts (line 10, \.\.Orksl1cc t JI 

9. Al)l) tl1e t 'c>sts <>f lines 5-8 and e11ter tl1e restalt 

\ 'J~ l Al. FIJEI. C:C)S'r 

S --~'~'-0_2_0 __ _ 

0 S ~-~-----

0 S ---~~~--

S ___ z_,_5'_2._0 __ _ 
·"' ... ~l lt\L 

OPEIL\ 11.\(; ('05'1' 
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EXAMPLE J_,IFE CYCLE COS1,I 'G \i\IQJlKSHEETS 

3. l1RESJ<:NT WC>RTH CJ}i' fi1J11JilE llPl~liATINC; 
111'\fo: 

1. lJ \l 'l t :li tl1e 11\1111l1cr of vrars the vrhiclc is to • 
ren1ai11 in tt1e flP.et I li11e 3, \A1orksl1eet 11 

2. J:N'l'ER tl1c accc1Jtablc disr.ot1nt rate (!in£! 5 
\\'<>rksl1eet 11 

3. Sl~t.1 :c ;·1 • a11 operating cost dist:c>ur1t factc>r· i11 
table 1\ t1sin~ the \alues specified in li11es I 
a11d 2 

4. E:\"J'ER tl1c appropriate discottnt factor fro111 
tal>lc 1\ 

... £N I !~ Ii t Ile a1111l1al OJJP.ratir1g cost 1 li1lP. U, • >. 

\:\<Jrksl1eet 2 1 

6. l\1l 11: 1'1Pl,\ ' li11cs 4 ancl 5 and enter the rr.sLill 

7. S~l~EC:'I' a sal\•agc v01lt1c clisl'<>ur1t factc>r 
i11 tal>le li usir1~ lite \'altte~ ~pecifiecl i11 lir1cs 
l at1d 2 

8. l·:N' l'l~H tlte appropriittc saJ\.'agc vallJP. 
di~<·ou11t factor f ro111 table B 

9. ENTER tl1c rcs.1lc \'al11c of the , ·ehiclc tlinc 
.i, \\'Clrkshpel 11 

JO. :\llJT.TTPl .\ ' lines 8 and 9 and enter the rest1lt 

J 1. SlJB'l 'll \C: l' tl1c di~co11tint1cd S<'ll\-agr. 
\ 'a1t1c (Jir1c IOI from thr. l<>lal uperati11g ec>~l 
(line 61 <tncl er1ter the result 

$ 

s 

3 }'BS 

"' 

2. 723 

# 2, 5'2.0 

b., 262. 
I'( JI \I. 

<ll'l.IL\.11 'II( ; < < >:->1' 

.8038 

soo 

'122. 
IJI~< <>l :\ 11 IJ 

S ;\l.\ \C :I ~ \ 1 \1 l b 

$ 6,'130 
:\I f. I \ LUl< 'lf. 

()Pl.It\ 11:\(; C ()SI' 

C(JSTS ANIJ 

\ 'R 3n.; 

I 0.U71 

? - l.9lJ 

3 'l 8'19 -· -
4 J .717 

-;:) -1.580 

6 5 .417 

- 6.230 I 

'A 3% 

1 .970!) 
., .9...i.2(i -
J .9151 

~ .RAA5 

s .862.6 

6 .8375 

7 .813 l 

4. COl\ilPUTE LIFE CYCLE COST 
LI:\~ 

l. I-:N'T'1':R the pun: hru>e price of the vehicle rline 1, \\'Orksl1eet 1) 

2. £N1'Ell the 11et \Cl1icJc operating cost (li11c 11, \\'Orksl1cct 31 

3 . 1\DD li11es 1 and 2 and enter the re.'it1lt 

OP'110N1U .. 

4. l-:N'I'l~R the 11uml1er of vears \ 'Chicle is to remain in fleet 
• 

5. DMDE line 3 bv lir1e 5 a11d El\''l'F.R the rest1lt 
• 

Source Energy Management an Municipal Vehlcles US Dept of HUD, 1977 

SAI .. VAGE \ /;\l .. UE 

' J'..\lll .1-: ,\ 
nrSCOllNT fv\'1 '1~ 

.t 11;, t!IJ.O ,} 8"1i ] 01'\i 

0.9()2 0. !)52 0.926 0.909 

1.86{-) 1.85U 1.78:} l. 7:J6 
., .... 5-
- ·' .:> 

2.7~ ' J - - 7 ..,.,..) ' 2.;IB7 

J .6:.10 J .346 J.Jl2 3.170 
4 .. - ., . ~- 4 .32!1 4 .(;2.1 3.791 

,.,. ") .t? .... _ - 5.07£i -.,oo ·l ·- l .t.3.55 

6.002. 5 .786 --4-,, . I I 4 .868 

T,\flLI: B 
DIS( '(JLJN'I' l\A' l"l~ 

·'% !"!'••· , ) 0 8"o 10% 

.!J{lt:; 11-•14 .. ·'- ,,., .. ,, 
•• - .. > .. .9<)91 

.9246 .9570 s .. -3 . ,') / .826:1 

. 81'1~)() .x:;:sx .7!J:JH .7.113 

.8548 .82.27 .680.5 .6830 

.82 IH -1r• .. 
· ' "- J 

.H.102 .62.0H 

.700:l .... 46'' .. - .;s:1.; •tw"' .,l ~ 

-·99 . '., .il07 . .HOJ ,.; 131 

$ 3,800 

$ 

s 10,230 
I IFE C\C 1£ COST 

3 YRS 

s 
A.\JliUAJ.. 1\\'l::l\AGt: 
IJFF. C:\-'C.l.E COST 
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LOCAL GC>VER'll \1l'J\ I OJ'~HA' f IONS 

l..1IFE CYCLE COSTING \iVORKSHEE1'S 

l. LIFE (:YCl ~1~: ( .OS'I' JJf\ ' I 1-\ 

HEQlJI Ht:JJ 11\'FOR~fATIO::\ 

I.$ _ ____ _ PltRCHi\Sf<: PRIC:F. 

? .... _____ ,_,_!'\l"-,£.1 EXPE(:'I'EU ANl\ LIAL L\llLE.i\GE 

3. ____ ........ )...,.ll...._S Nl l l\llil~I{ ()J•' \ ' E.Al{S \ ' ElllC:LE 
·ro lllil\lt\l:\I I'\ FLEET 

4. $ _ ____ _ J<:XPr•:c :· 1 · 1~ l) tteSAl.E (S1\1.\ 1A(;t::1 \ 'Al ,l lf-: Qt<' VE1r1c:1.1: 

1\T lll~' f'I HE~lf.~'J 

-;). -----"""'""'!ii DISCOUNT Rr\TF. 

6. ~---_..,\....,J._PG-.' \ 'F..HJC:T.E l ~l J l~ J, EC '()N()\1Y 

7. $ ____ _ PRICE OF Fl F.1, PF.R c;r\1.J ,0~ 

Cll"l'f(JN1\1 ... INr~CJH.\IJ\'l 'l()N 

8. $ , ___ __ _ 

9. $ _ _ _ __ _ A\JNL1AI. l\JSl RA\JCI-: CObT 

10. $ _____ _ O'J'l I l.,Jl ANNl IAI , C C)S' I 

SOURC:ES 

OE..\1 .1: 1t: EC~l ' II 1.\1L~'l SLIJ'PLlER 

ni-:P.,\R ' f~fF.l\'T rffJ\OS 

l)lW.l~l\ ES'l'l~li\TE 

UhP1\R'l';\lbN'l HEt\DS \ 'EHIC:U:. ru::c :C)ltUS 

l.(JC:Al, PCJl. IC:Y 

EJl,\ l\llLl:J\GE ft.\'J'JN(; lC:JTI'I 

l .. CJC:AL (.'LIEL UEALER 

\'EHJCLE REC:CJtillS 

VEJ-UC:LE flliCORDS 

2. ANi UAL ()PERATIN(; c:C)STS 
Ll:\IL 

1. J:.N'I EH tl1c expected annttal n1ilcagc 
1 linc 2, \vc1rkshcet 11 

z. ENTER tl1c price <>f h1el per gallc>n ~ line 7, \'\o'Orkshcct 11 

3. l\Il 'l: rIPL\' and t;11tcr t))c result 

o.4 . t,l\'TER t l1c fuP-1 cc·o11r1n1y elf tl1e vel1ic~le in 111ilcs per gallor1 1 li11e 6, '' orksl'lect 11 

5. [)JVJf)l-, the result in line 3 bv tl1e fuel eC'c1nc>n1\1 iT1 li11c ..J. a11d e11tcr tt1c I'CSlill 
• • 

6. EN'l'EJ\ tl1e a1111uaJ mai11Leria11l'e coi,t {line 8, \vorksl,cct 11 

7. El\"fER L11e .:11u1ual insuranct? cost 
( lir1e 9, \.Vc>rksJ1cet 11 

8. ENTER 111iscc1Ja11cot1s a1111t1al costs I li11e 10, \vurk.sheet t J 

9. Alli> tl1e <'c>sts of lines S-8 anrt enter tl1c rcst1ll 

I\ I I 

x $ ______ _ _ _ 

~1PC 

S -----~---
,\l\l\l \L l'lll!.L lUSl 

$ _____ ______ _ 

$ ______ _ 

$ ________ _ 

$ ________ _ 

\~:'.;l TA I. 
CIPEHATI:'\(, { C>Sl' 
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3.9 
LOCAL GOVERNMENT O~EMTIONS 

LIFE CYCLE COSTING WORKSHEETS 

3. PRESE.NT WORTH OF FUTURE OPERATING COSTS AND SALVAGE VALUE 
LINE ... 

1 . ENTER the number of years :th.e vehicle is to 
remain in the fleet (line 3, works:heet 1) YRS. 

2. ENTER the acceptable discount rate (lin1e 5 
worksheet 1 l 0 

3. SELECT an operati11g cost <discot1nt factor in 
table A using the values specified in lines 1 
and 2 

4. ENTER the appropriate discount factor from 
table A 

5. ENTER the an.nual operating cost (line 9, 
worksheet 2 l 

6. MULTIPLY lines 4 and ,5 and enter the result $ 
']'O"rAL 

7. SELECT a salvage value discount factor 
C)PERATINc; c:os·r 

i11 table B using the values specified in lines 
1and2 

8. ENTER the appropriate salvage value 
discount ·factor from table B 

~ 

9. ENTER the· resale valu·e of the vehicle (line 
4, worksh.eet 1) $ 

10. MULTIPLY lines 8 and 9 and enterthe result $;___ __ _,,_ __ _ 

11. S·UBTRACT the disconti11ued salvage 
value (line 10) from the total operating cost 

DISCOtJNTED 
SALVA(;E VALUE 

(line 6) and enter the result $;___ _____ _ 
NET VEHICLE 

OPERA'TINC; ( ;()ST 

YR 3~ Q 

1 0.971 

2 1.913 

3 2.8Z9 

4 3.717 

5 4.58{) 

6 5.417 

7 6.230 

YR 3% 

1 .91709 

2 .9426 

3 .9151 

4 .. 8885 

5 .S626 

6 .8375 

7 .8131 

4. COMPUTE LIFE CYCLE COST 
LINE 

1. ENTER the purchase price of the vehicle (line 1, worksheet 1) 

2. ENTER the nel: vehicle ope·rating cost (line 11, worksheet 3) 

3. ADD lines '1 and 2 and e,nter the result 

OPTIONAL 

4. ENTER the num.ber of years vehicle is te reTnai.n in fleet 

5. DIVIDE line 3 by line 5 and ENTER tthe result 

SourGe: Energy Management in Munie;ipal Veh icles. U.S. E'>ept. of HUIY. 1977. 

. 

TABLE A 
DISCOU.NT RATE 

4% 5% 8% 10% 

0.962 0.952 0.926 0.909 

'JJ .866 - a.ss9 1.783 1.736 

2.755 2.723 2.577 2.487 

3.630 3.546 3.312 3.170 

4.452 4.329 4.623 3.791 
-

5.242 5.076 5.206 4.355 

6.002 5.786 5.747 4.868 
-

TABLE B 
DISCOUNT· RATE 

4% 

.9615 

.9:246 

.8890 

.8548 

.8219 

.7903 

.7599 

5% 8% 10% 

.§524 .9259 .9091 

.9570 .8573 .8264 

.8538 .7938 .7513 

.8227 .6805 .6830 

.7835 .6302 .6209 

.7462 .5835 .5645 

.7107 .5403 .5131 

$ 

$ 

$ 
LIFE CYCLE COST 

ANNUAL AVE·RAGE 
LIFE -CYCLE CQST 

YRS 

~ 
' --

' \ 

~ 





These tools focus on individual buildings, mostly existing 
buildings. There are tools for site planning, design and 
construction of ne'"' buildings (4.1 and 4.4), using building 
codes (4.2), and controlling real estate transactions (4.3). 

There is the ''thermal flyover'' method of taking a ''heat loss 
picture" of the whole commt1nity (4.5), a tool on training 
homeo\,vners in energy techniqties (4.6), a tool on energy 
audits (4.7), and one on energy services (4.8) that go 
beyond audits. 

These tools can \vork indi,liduallv, but are best conceived as 
~ 

part of a larger program. For example, training programs 
are effective when combined with energy audits; thermal 
flyovers can lead to detailed energy audits, then to training 
programs. Real estate transaction codes should be supported 
by energy audit or energy services programs to be most 
effective. 



4.1 
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Site Plannin,.. For Ener,_ • c1ency 
Site Plan11i11g is tl1c process of' Jlla1111i11g a structt1re in its 
11atural e11\rironn1c11t; e11c1~ro1 eft1 ie11C)' in tl1e buildi11"' can 
be stro11gly affe ted b)' its orientatio11, landscaping, a11d 
related features. 

KE\' ISSUES 
Site planning and buildir1g desigt1 st1c>uld l>e an integrated 
J>N>eess. Local go' cn11nc11ts can e.\'.e11 <>nly limited co11trc>I 
<J\'er building dcsigr1 tJ1rougl1 zoniI1g 1·ult>~-t and IJt1ilding 
cc1des, l1ut l 'ar1 nor1cthclcss help incorporate energy 
efficiency pri11ciplcs in site planning (sec 'fool 1.6 for n1orc 
information on sttbdivision co11trolsJ. 

Somn of the IJasi(• J>rinciples in er1ergy effi<·icnt site planning 
include: 

• asscssi11~ tl1e micnx·Jimate of the dcvclopr11ent site; 
• using the solJtl1-facing slopes; 
• t1sing natt1ral \\ind shelter, incllJding vegetation, 

and topograpl1~r; 
• \Ising earth sl1elterir1g principles, lseP. 1'ool 1.91; 
• 01ier1ting i,ites fl>r solar access; 
• protecting solar access tsee 'fool J.7 1 

S'rEPS 
·rc1 inc·c>rp<>r-dle cnergv ufficicnC)' into the site 1>lar111ing 
J>r<><:ess, fr1llo\v theS<~ basic: steps: 

1. ln\-entof')' existing local gmernn1e11t zo11i11g a11cl 
st1l>di\ision c·ontrols to determine if regulatory n1cC'hanisn1s 
t>~~ist fc1r rontrc>llir1E( physicaJ features of building sites. 

2. liefer tc> reference materials bclo\.v for specific methods of 
rc\isi11g cun·enl conlrc>ls fc>r impr<>ved e nerg_\' efficiency. 

:i. Revise ct1rrcnt cor1trol 111ecl1anis11is lo reflc•c·t energ)' 
cfficic11cy p1i11cples. 

4. If current le#(al c·c>ntn>ls arc inadequate to si~11ificantly 
affcc·t site planning. use reference materials and 1>lanning 
assistance from l0<·al, c·ot1nty, or regional plar111i11g bodies to 
pro\ridc infor111atio11 ro de\el(>pers, homeCl\\Tiers, etc. 

5. lnrolJloratc cncrgy-cfficie11t site design inlc> all nc\.v 
mt111i<'i1>al bt1ilding dcvclop111e11ts. 

Landscaping-Using Trees and Landform 

Source National Association or Home Bu1lder.1,Cosl Effective Site Plannrng.1976 
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REFERENCES 
.~ite f'/anni11,f!, .f(Jr ."><Jlar ,-\cc·t•s.s 
Ut111ca11 1-:rlc\' and ~tartin Jaffe 

• 
Amen C'il n Pia r111 i r1g 1\ss<><' ia l ic1r1 
1313 E. HOtl1 Street 
c:l 1icagu. 111i11cJi s 60637 

f•;11ergl' < :<111sP.n'in~ ,-.;itt! /Jt~s(u,n ( 'ast: Sludit:•s 
Greer1lJriar Case Stt1clv 

• 

Gn.•cnhriar . .\s~<>C'iates 
c:t1esar>eake, \ 'i1:gir1ia 23320 

RadiSS()(), ~('\\' \ 't>rk c:asP. SIUU\' 
• 

·r11e Hier11a1111 liu<'cl1r1<·1· J>ai t11crsllip 
~\ raruse, NE!\\.' \ ork l :J:?.02 

• 

The \\ooclla11<ls 'I'exas C'ast• SlL1d\ 
• 

The \ \ <><><lla11tls De\ elupr11e11t Curpuratio11 
The \\oodlands, Texas 77:3HO 

Sular Acce.s.s H<l11dbuuk. 
J::.artl1 Sl1l'ltt•r1.'tl I lariclbc>c>k 
c·ontar.t Tl1e l\Jir1r1esc>ta 1 :r1er~v Agency 
612/296·.5 120 
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Codes For Buildin s 

A great deal of resea1~l1 a11d dc\relor1111e11t l1as gone into 
il1111ro\ri11g lJasic IJt1ildi11g desig11 it11d co11st1uctio11 
p1'actices. l\1ost states, inclt1di11g i\1i111nc~sota, ha,,e adOJ>ted 
an e11e1·gy cod<~ for 11e\\1 IJ11ildi11gs, additio11s a11d re111odeled 
elen1e11ts of lJuildi11gs based 011 one devised 11y the 
A111erici111 Society of IIeating, lten·ige1·ati11g a11d Ai1· 
Co11ditioni11g Et1 ti11eers (ASl-IJlAE), k110\'\'ll as ''ASliBAE 
Standard 90-75, E11erg\' Co11se1"'\ratio11 in 1e \\' Bt1ildi11g 
Design''. [Jocal go,;en1n1e11ts ill'e 1101 requi1·ed to allO(lt t.t 

lJt1ilding c-·ode, llut 111ust t1se tl1e state cc>de if' tl'lc>y use an~' 
code. TJ1is code, \\1l1icl1 is a llart of tt1e State IJt1ildi11g Code 
(SBC), prescrilJes mini111u111 standards for tl1e f<lllO\\'ii11g 
lJt1iiding features: 

I lGl HI: 13 
• EA1erio1· e11\1elo1Je 1·oofs, \\'<.uls, a11d floor·s ) 

111axi111u111 l1eat loss or gai11 ( -\'alt1e , a11d ai1· 
lea~-ige tJ1rougl1 \\rindo\vs, doors a11d 
constn1ction joi11ts. 

• I Jeati11g, \ 'e11tilatir1g, c1nd 1\ir-Co11clitJc111i11g 
t li\'ACl 'ysten1s 

• IJ\1,\(: cqt1iJln1e11t 

• Se.niic(~ \\'<tter· t1eati11g 

• Elec'trical ciistrilJ11tion S\'Ste111s 
• 

• I.,;igl1ti r1g JlCJ\l\'Cr 

• f .. 11e1·ro1 require111er1ts for buildi11g desigi1s 
lJased on sy te111 a11alysis 

• Req11i1·ements for iJt1ildi11ds utilizi11g olar, 
\!\rind. or 11011-depleting energ)' sot11· "'es. 

KEY ISSUES 
'I he energy code is 11ot (and can11t1t hel a 111axin111111 
cnerl{y-s.aving sta11dard; it sets 111inir11um rnqt1ircr11ents 0111~1. 
'J'l1e real cl1aJlenge is to co11vir1cP. ht1ildors tc1 r~'\'.cccd <'<>CIHs. 
(see '1'0<11 ..J.41 

[)11.:SIGN , .. l?.t\'"I Rr:s }<'QR 
J?.NEllG\ CO, 1St: R\'I G HO~IES 

2" " G" Slll<.l \Vall rc>nstn1rtio11 11lt1~ i11sL1latic>n 

111st1lati11g sl1P..cttl1ing 

llaisc111c11 l ''a 11 ir1s11 Ja ti 011 

Ri111 joist ir1sulatic1n 

R38 - tt48 attic ir1sttlatic>11 

l 'n hec'ltcd \'C~til>t1Je.s 

A large 11t1r11l1e1· <>f so11tl1-f aci11~ \\ir1dcl\\S 

fr1~t1lating shtlllHrs or· c·t1r:tai11s 

Sl1aclir1g c1t \\indo\\'S fro111 1l1f: :-,t1n1n1nr c.o11n 

'I~ghter coru;tn.1ction c•o111>lctl \\·i1J1 ~ur1lrc>llr.d 
\'Clllilatic>n 

l\lore cfficie11t furnacx!s a11cl \\<ltcr l1eater.s 

F..arth shcltc1i1tg 

TriJ>lc gla~ing 011 east- nortl1- a11d \\t}St-fac•i11g \\indO\\S 

Source Minnesota Energy Agoncy 1980 B1cnn111! Repo11 
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l . Octcrn1inc• \Vhnther tile r11t111iciJJa)ity or rClltll~' 11as 
adopter! the state e11ur#{\' l>t1ilding <:otle. 

2. lf tl1e state c11crgy code is not i11 effect, irl\'estigate 
i11cc11ti\'cs f<>r '~11c c>t1ra~ir1~ l>ttilclcrs to meet t>r exceecl the 
code. s11r.l1 as: 

• \\'orksl1ops sl10\\'i11g l1r1\\ I<> desig11 for c11crg,\' cfl1cic11cy 1111cl 
its 1><>le11tiaJ costs a11cl l1cncfits; 

• lrsing tle11sil)' i11ce11ti\·es to cnc·o11rage ene~r-efli<·ier11 
desi!-{11s; 

• cn<'<>11rdgir1g tttilitit!s to pro\idc preferential rates fc>r c11crE{\'-
efti<'ie11t l>uilc.lirigs; 

3. If tl1e C<>clt~ is i11 ctTcc.t, in\cstigate the al><>\'e ir1c·enti\1!s lc1r 
cnco11raging b11ilder.-; tc1 e\c·eed tl1e code. 1\lso, consider 
prt>\idj11g tecl111ic1tl assistanre in e\'aluati11g bt1ilcfu1g desig11s 
for P.Ol!Tg)' eflicicJlC~'· (JOSSilJ)~r throtJf{h tile lv.SClllrt'P!'t C>f 

crlt1ratic>r1al i11!'.tiltJlior1s. or local architct·ts and cnginr.r.~~. 

llEl• ERENCES 
State f)i\isic>n l>f Buil<li11~ Cutles Lllltl ~ta11tlarc.ls 
Gl2 2H6·7037 

C~ilies V\'llo t1sc c11crg\' co11siclcralio11s ir1 l11Jilcli11g cc>dr.s: 
\ 'aclnais I lPigl11s 
li 12 /42~)·5:1..+:~ 

H1't><JkJ vr1 P~trk 
~ 

(. I'' , ') r.: . ' -o? ) - •-t-.)-t-.) -

c: c1l tagt• C11't1\ e 
r112 4.lX·2824 

fo~igt1rc 13 C.:(>nlairts l>asi<· f'Ilt'lt{\' clficicr1t dc>sign teatures 
f UI' ) \Ollll'S 
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Ener Considerations 

AUll.UJ:\G \.~() OE\'ELOP~fL~l 

In Real Estate T~ansactions 
Tl1e tin1e at \\'l1icl1 a 1Juildi11g is sold aflords ar1 01111ortt111ity 
to e\'aluate ar1d JlOssibl~1 tlJJgrade its c~11erro' efficier:i y. 
E11erro1 co11sidel·atio11s in 1· :ial estate transactio11s e:tre a tool 
:Cor enl~CJt11·agi11g 01' 1·eqt1iri11g e11ergy e\1alt1atio11s a11d 
i1npro\ cn1e11ts. 

KEY ISSUES 
Portla11d. (Jreg,>rl, \\.as the tirst city to create a " tirnc of 
transfer" ordir1ancn r-equiring buildin~s to rncet e11ergy 
et'tic·ierl('Y sta11darcts l>cfor't: lJeing sold .. \1inncsota Law no\V 
requires h(lffif>()\\,11f!J'S to llil\'C an e11erg_y at1dit r>crfor111ed 
IJcfore selli11g ll1e l\<>n1P, t1r1lcss the bt1yer \.va.ives tl1c 
l'l!quiremr.nts. 0\\.'11Cl'S of rer1tal builclir~s an: also required 
t<> c·c>nduct energy al1clits. 

Loc:al ~O\e111111e11ts ca11 tJsc this la\\' to cncc>ur-Jgc 
hc1n1clJt1yers to l>e "srnart shc>r>pers", 1\ 1>a111pt1h:t rJf energy 
tips for 11omelJ\1~·prs cot1ld be ttscd to "edtt('<1tc tt1e n1arket"; 
if bt1vers becc>n1c cdt1catcd as to \\·t1at to lc>0k for, sellers \\ill 

• 
l>Pgin to instaJ) COe11'(_\.' llt(•a.sL1res to inrrcasn l)1p, ~aJeabiJity of 
tl1eir l1c>me. 

IJ<1r1ks can also be ir1vc>lvecl in this area. Si11cu thev norr11all\' 
• • 

C011CIUCt i11dcper1dt•11t a(>J>rai~'l)S of propcrtit!S under 
applicatio11 fur r11t1rtgagcs. they cru1 be e11cc1t1ragcd to loc>k at 
SJ>C?cific ene11(\' fcall1rcs, sl1ct1 as insulalio11 \alt1cs, air leaks, 
and dottblc \\i11dO\\"S ir1 ('<>ndt1rting tl1cir appr-disals. 

l..c><.·al cha1>ters of tl1H l\tir111esc1ta Ao;srn·iation of J\r.altors 11n\e 
cc1ndt1cted tl1e \\0orksl1c>p "The Realtor's (~t1ide to Rcside11tial 
l'.:ncrg)' etlicie11cy" fc>r th(! benefit of all rea.J estate age11ts. 
Ur~e .votJr loc·al c:h<iptcr of l\fR.i\ to cospc>nsc>r tl1is \.vorkshop 
i11 vuur area . 

• 

·1t1c l 11iver.,it~· of ~finncsota Cor1tinuir1E{ l!.dl1ratio11 
Ocp.'lrt111c11t l1as spor1sc1red thP. \vorksl1op ''Er1efl{V 
Cc>nsiderations ir1 Rc<tl E.-,tate Ar>praisi11g' ' clS part of its Real 
Estate t:ertit1t:ati,>n Progrnn1. Contact tt1n 1>rogra111 
<'cmrdinator at tl1e IJeJ>artmcnt of ConfeN'rtcP.s (612/ 373-5361 1 
al>c>ut \vJ1en tl1cir 11t1~1 off e1ir1g c>f this \\'Orksl10J> \"viii be, rJ1er1 
publicize this ir1fc1rmalio11 to local ap1>rais,>rs. 

STEPS 
I. <:011sult tl1e ~tir1r1c:,(>f<1 f'~ncrro.· 1'\ge11cy for details on the 
Cllf~l'g\' audit. 

2. Create infor11mtio11 f1~1ers c>r 1>an1phlets to cclt1catP. 
cc>mmt1nity rcsidc11ts, 011 \·\'l1at to lclc>k for in bt1~i11g or 
l"(!llti11g to #(el the n1clst cncrgy--0fl1cie111 d\'\'ellir1g. 

3. c:urtsult local lcnclr.r al>Olll ir1c·Ju<linA enn"Et'' efficiency 
c·riteria in J'C\iC\\ i11g 111or1~agr. applic·atio11s. \\'ork \Vill1 them 
to help i111prO\U e1lPJ'S.'' effirir.nr.~· f'C\iC\V Jlractices. Offer to 
st1ppl)' tl1em \.\ith r.d11c~'ltio11aJ 111aterials as ir1 ster> 2; banks 
n1a)' also ,,·ant to l1el1> lie\ elc>p, r>rint. and distribl1te such 
111alcrials i11 a joi11t eff,>r1 \\itl1 tl1c loc.al #(oven1ment . 
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~Ii 11 n<•sc>la l•.r1Pl'ft\' 1\gc~r1cy 
612/296·5175 
Ul' 800 652·~)7• l7 

En~ry{v ( :1J11siclt>rut1<Jns in Reul f~statP. 1\fJfJr<1ising, availat>lc for 
J>l1rcl1usc- I>.\' r11c•r11lJt 1rs of Socict.v of Rnal F:s1alc 1\JJprLtisers 
a11d 1'.\111crica11 l11stitt1tc of lteal Estate 1\ppraisers. 

ThP Re11Jt<1r's c;11ic/1• l<J Rf:siclt:11tial l~nergv 1;jjlcie11c.v, tc.\l 
availal1le <>nl.)1 le> r11<'n1t)(•r-s <>f Natio11al Realtor:-. Associatior1. 

The tollo\\i11g lot1r reports are available &ee fro111 Du\\' 
<.~l1emi1·al C1,1111>a11~1• 1703 Sagir1a\\ Road. ~lidlancl. l\1ichiga11 
48640: 

t.11t•rgv ;,, t /11• xo's-i \ ,,.,, A111t•ric·a :-; Builclt!r's Sil,\', 1980 l J.S. 
'17U07343. 1\lin11l•a1>oli:-; 117907357 

Pers11ccl1\·c l>tl 1~11c1'g_\': 1\111erica 's Ho111eo,,11e1-s Speak (Jut , 
1979, #179072()8 

Re:ilt<>rs .. ..:.: 1\11r1r;11se1·s nisc11s .... I /<>me l11!i11latio11 ancl <Jtl1<·r· 
f..t1crgv-Hc/atcll /ssi1cs. 1918, '17907222. 

liisin,11, 1:111•/ C 'c1sts I ft!(~/1tt•n i\ ti11nt~•111cJ/is I /1Jmer1i\nt:1r ·.~ ( '011c err1 
.for P.11er,t{\ '· l~[(11·i1:11t I lc111sir1g. ~z. "17907.296. 



4.4 
Ener -e cient Buildin~ 
Desi)la. n and Construction 

HI IJI Ol~G 1\Nll IJE\ ELOl'\IE\ I 

Tl1e design of 11e\\' buildings and re110\ratio11s 01· additions 
to e>.isting l1t1ildings \'\rill l1a\'e a 111ajo1· ir111lact 011 tl1ose 
ll11ildings' e11e1·~· requi1·e111ents 0\1er tl1ei1· e11ti1·e life. If 
de\rclcJJJersJ desig11e1'S a11d bttilcler·s ca11 gi\'f! dttl~ 
co11sider<1tion to t.11crg_y, tl1en tl1e l>11ildi11g c>CCUJl~111ts \'\1ill 
sL1ve on e11e1·~1 IJills, a11d tl1e de111L1nd on tl1e c~o1111111111ity's 
e11e1·gy Sl•J>P1)' \vill l1e red11c·ed. 

Tuaditio11ally, 111ajor cc>11sideratio11s '"'l1ich l1a'''~ inf111e11ced 
llttildin 1 desigi1s t1a\1e IJec!n fi~st cost, functior1, 
111arketabili~, and a11pearance. As enerro1 l1as gro\\111 in 
in111orta11ce, ene1gy-consciot1s design has dc3\1elc>pl!d as an 
i1n1>011a11t part of reside11tial, co111111er· ia), i11stitutior1al a11d 
ind11striaJ de\1eJop111e11t. 

KEY ISSUES 
~tail)' cli\'l?•~t· groups uf fleople inflticncc tl1c cncl'gy 
efficiency of nC\V hl1ildings. The challer1ge is lo t1<>lt1 edt1cate 
these gr<>lJflS <>f f>eOJ>le Oil llO\\I to design <tncl bt1iJcJ <111 CllCl'g)' 

eflicie11t l>t1ildil1g, ancl to 11101ivate tl1e111 to sr1e11ci tl1c {!.\lr<t 

eff 011 neecled to do it. 

Gclli111( people to consider the Jong ra11ge t><'<>n<1111it· :111d 
social i111pactf't bcy<>nd tt1e first c<>st of tl1A l1t1ildi11g <:a11 
signitic·c1ntly c·t1a11ge tt1e attitude of tl1e dm·clopcr, desig11nr 
ancJ l1t1ilcler tO\\'ard c11erro· consciot1s design. 

1. lcfer1tit)• people a11cl co1111>ar1iPs ilt tltt! r<>111111u11ity \\'Ito 
i11flt1e11cc nc"' design a11cl rtnlslrl1clit>11. lclc11tif)1 for111al 
grol1ps a11d ass<1< ialj<111s of 1l1csc J">CC>Jlle. 

2. Enc:ol1rage er1er~y r<111s<'ic)\Jl'i clcsig11 <)ot11-:scs a11ci i>rc>gra1ns 
at con1mt1nity edt1rati1>11 fuc·ilitics or i<J<"ll 11c>st-sf'rc>ndary 
cdt1ratic>nal i11stiltt li<J11s. f lcl1> 111akn 1 l1esP P.\ • ~ 111s a SlJ<'<'ess •>~' 
11t1bliriLi11g tl1eir a\ailnbilit)' tel thr Jl<'<>J>IB arid groups 
ider1tified abO\ c. 

3. Ob1''lin informatio11 (S<1P lil'fl'r'tH1ccsl 011 c11crro consciot1s 
dr--tign and dislrilJt1tc it tc1 11co11lr. and grc1t1ps ide11titied 
alJ<n·e. 

4. \\'r>rk '~rilh tt1n co111r11t111it\' lil>rarv to stc><·k l>c){1ks arid 
• • 

jot1r11als 011 tl1e s11l>jel'l. l>t1l>li<'izc thr. a\railal1iljl)' of tl1cse 
n1atcric.1ls. 

5. Spe<·i(v eneJl{\ co11sciot1s design fcJr atl)' ne\\' cc111~trurtic>n 
c>r rc•11<1\ations and additions t<> n11111il'iJJ<1l ht1ildi11gs. 

6. Inform de\·el<>1>ers c11' a11~' 1><1siti\·c e11crro• efn<'icr1t b11i1ding 
tl1at l1as ocrtJrred ir1 tl1e <'<Jn1r11l11ll\ • 

• 
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REl?ERENCES 
l\1i1111l'Sllta I .11c1 ·g_\' AgP11c.\ ' lntc1nT1ation ( '1~11t1~r 
.!!Jfi.5175 frlll!lro <treal 
800 l152·H7-t7 (tr>Jl-li·pp <>tllSl<llt-'J 

" Bu1/c/i11p, [lll r:11t'l'g_\' £.f.'ficie11t Hf)IT"IC . l>il1liol-{l'a11l1.)1• 

l •'r"<'<! lr1J111 ~ll•:t\ fJ1ic1rr11atilJ11 Ce11tu1·. 

" lJc:sign .(<>I' l£11c:r-s.~ E_fjicit·11t C.0111111ercial a11cl /11s11tL1t1<111al 
l3ui/ciir1g,.o.; " 
Free tro111 11~'\ IJ1f OITll<i ti 011 ( 'er1t er. 

"Enc~\' l:.j]i<·it>11t 1\r,,,, l11cit1.o.;tri;1/ IJt1ilciin~ f)f•.,(~1 1 IJil1lic1p,rn11l1.\ 
J<rc•p h'<>r11 1 l:J\ I nfi1rr11atic>11 ( .e11tt:ir. 
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Thermal Flyovers 

Cities like Chan1pli11 a11d i\ia11kato, as \'\ell as \i\'icl1ita, 
Kansas, Pl1iladel]Jl1ia, Pen11syl\ani<1, a11d 111atl)' otl1cr lor..al 
go\1er11me11ts l1a\te l1ad aerial ]Jl1oto-sL1n e~'S 111ade \\'itl1 
i11f1~ared fi]lll. rJ'his J1eat ser1sitj\re fi]111 Sl10\\1S \Vllt~rl~ Q11Crg\' 

is IJei11g lost and iii. '"'l1at 111ah111it11de. 

KEY ISSUES 
\Vt1ilc tt1c tl~·o\cr clocsn 't provide as mucl1 detail as <tn cncrg_\' 
audit, it is <• fairl~· i11cxpcnsi\'e \Yay to get a ··sna1>sh<>t" of tl1e 
'"11c>h~ c·r>1111nl1r1it~1• Tl1c infrared pt1otos cru1 l>t' clispla~t·d <ti a 
bJJt'('ial JllJlllic·izPcf l'\'('Ot so IJtlildin~ O\.\'llCJ~ CUil C<>lllf! ~cc 
110\\ tl1cy cc>1111>a1-e le> their nr.ighbc>~. It can be a \\':lY le> 
lat111cl1 nn c11crgv attdit JJrogram cJr attrd<'t attc11tio11 tu tl1e 
e11erg)1 Jlrc>gran1 as <l \vl1olc. 

IA>cal grJ\ c1n 111c11t.s l1a\ e used Con11nu11it)' l)e\ Plc1pr11c•11t 
Block Gra11ts lsee 'ft>ol 7.51 or c>ther ptJl>lir ft111ds to J.>a~· l<Jr 
ll)•overs. 'fhe Sflf'\ic•f! is a\•ailalJlc throt1gl1 <letial .st1r,·t~) 
111l1otcrgr<1111111ctryl s1Jecic.1li.sl firms. l'la1u1ii1g ( '0111111issio11s 
111a\1 kJ10\\' \\ 110 tl1e 11ParP.st aerial stJJ"\ C\' tirr11s are. 

~ . 

STEPS 
Tc> condt1ct a thermaJ fl~·o\·er 1>rog1<1111, f ollo\\' tl1ese l>asic 
steps: 

1. Consttlt <.:ommt1nitics '''110 11<1,·c ct>n(lttctcd tl1csc su1'\.e\s. 
• 

2. l<lenlif~· firrns available t<> perf<>r111 tile sut'\. ey; c>l>tain bids 
if possible, '' itl1 e."1n1ples of prt>\ iot1.s \\ ork. 

3. Selee·t a firm and l'undtrc·t the stlf'\'tl\', nc1rmall\' on a cold 
• • 

'' i111er da\'. • 

4 . <>1Jtai11 results ir1 a for111 tlull silo\\~ inLlividuaJ l>uildings. 

5. c:reate an exhibit at the lihr..tf)'• ur a spucial C\ ent to 
dis1>lay the rcsl1lts, so t1or11c0\\'1'1Crs c·an sec \vl1cre tl1eir 
l1ot1ses are lobi11g lie.al. 

G. Pro\ide a hando\1t \.\'hir.t1 c~1>lnins ho\\' to read tl1e 
i11frarud pictures, a11d distril>tJte hrt>rh11rus fro111 tl1c state 
c11Pr;{V <>ffic:e, lc><·al utilities, ar1d <>ther .'i<>ltr(·es <>n hO\.V to 
reduce "healleaks' ide11tiftecJ. 

7. tr1tegrate tl1e fl~o\cr progran1 \\itl1 other progran1s such 
as energy audit or \\:eatl1eri~o.1ti<>n 11r'>~ra111s. sc> the 1>rogram 
is nc>t a one-time C\'c11t bt1t lcacls to action. 

Hot spots or thermal anomahes, symptomatic of 
locahzed structural or insulation flaws can be 
seen 1n this thermogram. The bu1ld1ngs are 
typical of 1nst1tut1onal type structures such as 
schools or hospitals 
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REFl~RENCES 
\e.r1.1/ /11fr.1rocl Ust>t'S \la1111al 

• 

l\ali<>11al ·1·ecl111i"al J11f<1rmatic1n Ser\icc 
ll.S. f)t'l><tl t111c11l <Jf C:cJ111r11~rt:e 
si11i11glic?lcl. \ 1rg1111a 22121 

Stal<' 1J11c11{\' 1\gt•1u'.'' l11forr11atic>11 { .er1ler 

612 2!16-:i li!i tn1~lrl>) 
800 ll!i2·H74i l:>lal1•\\il1PI 

Cl1a1111,li11 
612 .i21-ROH4 

:\1a11katc> 

.)07 / 62fl-3 l 61 

A variety of thermal responses are evident rn this 
res1dent1al rooftop community (above) A bright 
pin point 1nd1cates active heating of the dwelling. 
The large structure, (top, right) possibly a school, 
shows evidence of moisture on its flat roof 
surfaces 

Several thermal features associated with this 
industrial bu1ld1ng complex can be traced 1n this 
thermogram (left) The heating plant at the center 
1s connected to other buildings by heat tunnels or 
steam hnes. Areas of the roof on the large 
buildings are affected by severe heat loss Note 
that sewer systems ( lett) are connected to the 
municipal system and clusters of lights are evident 
1n the parking lot areas 



Trainin.,... Pro rams 
011e of· the best \'\1a)'S to bttild enerror efficieng' i11to tf1e 
co111111unit\' is to clirectl\1 train homeo\\'l1ers and otl1er 

' . 
e11e1'g\' use1'S 011 a ''do it yot11·self"' ' llasis. Suell C>J>tions as: 

\l\'EA 1,HE RIZA 110 ' 
Cat1lkir1g, \~1eatller-stripJli11g, 1Jlt1~ing ai 1· Je,lks, i11stc:tlli11g 
inst1latio11, a11d otl1e1· n1east1re1·s; 

PASSIVE SOIAl\ 
~l'ro111IJe \\1alls, gree11l1ouses, tl1e1·111al sto1·age; 

l:All 11-1 SH l~L'fEllJNG 
Beri11i11g, \\ri11d a11d sun orie11tatio11, ' 'egetatio11 sl1eltering. 
etc. ca11 lJe taugl1t directl)' to people \\rit]1out special skill 
or 111ecl1a11ical aJJtitutde. tilitics, local cot1tractor.s, 
e11gi11eers, firen1en, ar1d uni\ ersi~' lacult~, a11d students ca11 
be e11)isted to develOJl and tea "h tl1esc pi·og~an1s. 

KEY ISSUES STEPS 

4.6 
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J\1ar1y <'<1rnn1t1nities have ttsed money and pcrsor111el fror11 
Con1mt1t1ity Development Block Grants, Corn1nur1il)' Artio11 
Age11cins, a11cl <>thcr ft111ding sources t<> l1elp l;ltpport trair1ing 
prograr11s. ()111! c>f tl1e most effective \.·vays to SllflJJOrt training 
and otlll!I' progran1b is the acquisitio11 of an "cnCl'l{)' Jfc>ttsc" 
de111011stratir1g variot1s energy princples. 'I'his can l1c a \ery 
effective \vay l<> J>ro,idc a training facility, build pt1blic 
8\\arcncss, and test specific enc~· ideas lo be tiscd as a 
c·on1mt111ity focus for energy progran1s. \Vichila, Kansas, did 
this as pat1 of their hon1e energy loan progran1. 1\ l1ot1sP
called Ot1robot1ros '"as built at the l Jni,·ersitv of l\lin11Psota . 

1. Const1lt local profcssio11als, t111i\ crsitics. tttilities, ru1cl 
l>ll1en, orl \Vl1al the)' c·an J>N>vidP in t!.\f>ertise, materials, sites, 
etc. 

• 
ln C:onrord, NC\\' llar11psl1ire, the Bank of NC\V llan11>sl1irc 
spc>nsorcd a Solc.lr Ucmo11stration Hot1sc. 111 AJlentc1,,11, 
Pcn11s~·l\'8nia, Penns~·l\·ania PO\\'er and Light has an Er1erg_\' 
IJemonstration JI0111e, and in \Vashington, D.C., thf~ A11acosli<t 
Erie~' Alliance headquarters includes solar and otl1ur f~ncrl{\' 
demc>nstration featt1rcs. Tl1ese t-.xamr>les sho\\ tl1al local 
grotaps, l>ank.'I, and t1tilities a11d uniVE!rsitics t:an all play a 
part in devel<>ping energy trainirtg fa<·iities. 

2. Set up programs based 011 il\'Uilablc resot1rccs i11 
r<><>J>eratio11 ,,;, h neigl1l>c>rl1c>c>d grotl J>.S a net <>thcr active 
grcJllJ>S. 
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REFERENCES 
Resicie11tial /~11erxv 1\11clit ,\fa1111al 
1',ai1111011 t Pres:-. 
I>.(). lie>"' 14227 
1\t la 11 ta, C.c•clrgia :iO:iZ4 

AI't~a \ fcJc'alic,11al ' J'ecl111ical lnslilttles (,\VI'l 's l 
1'11c l\lin11csota E11Prgv c·o11scrvatio11 ServicP. l l\tECSI c11crt{.\' at1<li· 
tc>r trairling 1>rc>gran1 is available al se\eral A\"fl s . c·ontart ~·ot1r 
'\\·11 lc>r' r11c>re i11tcn r11atic>11. 

Statt• l~ nt'f'!:i\/ 1\gt•r1< ~\' 
C)utreac·l1 J>rc,gra111 
G 12 2!JG 88!.>!J 

l11f<u111&.1lic>11 ( , Piller 

612/ 2!JG·517.i tr11etrol 
800 652·~747 (state\\icicl. 

()Ur'(>l>c1t11l>s Suull1 
Rosr.111c>t111l 
612 373·!il70 

lted \ \'i11g E11cl'#{\' Etlt1caliur1 Ce11ler 

l\1oorl1eacJ I lc>t1si11g RecJe\ elc>rlmer1l • ..\utt1c>ril)' 
\ \ 'catherizatic>11 \•\.'orkslioJ>S 

Batlk of NC'\\. Ha1111>shirc 
Co11corcl. \e\'\' Iian11>~hirc 
Solar Uc111u11strutiu11 liottsc 

Perl11:..\.l\a11ia l'<lV\t!I' a11cl l.igt1t 
Alle11tl)\\ 11, 1>e1111))vlva11ia 

• 
Er1erl{,\' Dc111011stratio11 Ho111e 
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Audits 
A11 encrg\' audit is a st11,,e~1 of a bt1ildi11g \\ l1icl1 rc\r.ie\\ s 
past co11su111JJtio11 a11d cost t1·e11dsJ aJlill)'Zes curl'(~tlt usage 
patte1·11s, a11d identifies specific 111easl11·es wl1icl1 cot1ld sa\re 
e11(~I'ro'· 

KEY ISSUES 
01le CJf the Il10St eft·ccti\·o \\.'ays to n1oti\1att~ flCC>fJ)C to take 
cnc1'1{\' uflic'ic11cy mea:,t1re:> is throt1gh an energy al1cJit 
progra111. St. Paul co11dl1cted a massi,·e l~ncrgy ~1ol>iliLaticn1 
\\lhirh altciitccl a] 111ost 100,000 l1omes; Austin .Sllr\'C\ cd r11c>rt> 

• 
t}1a11 700 l1c>n1t!.."i; Ne\\' Ho1>c a11d ~1in11eapoli& are l1sir1g HlJI) 
progra111~ fc>r e11erl{\' at1dits and rc.k-ited programs. 

~lost l1tilitics, i11rluding Nortl1em States Po\\·er and 111a11~· <>f 
tl1e 1nt111icii>al ar1rl c·c>opcr<1ti'c tttilitics, are beginni11g to otter 
cc>nSfi1'01tion scnicc programs u11der 1t1e statC\\idc 
i\linnc.'iClla l~nc.rl{\' Co11scr\0ation Se.vice ( ~fECSI progri1r11. 
r\ISf>, lc>c~al co11trt1ctors arld other professionaJs c.a11 t)e 
1>crst1adcd to Jlarlicipate in free or lo\.\' cost attdit prograr11s 
if 1t1eir l>l1sir1ess \'\ill be stin1ulatcd by n1aking c:t1ston1cr 
contracts. 

EnE~rgv al1clit~ aN! 111ost effccti\ c \vl1cn cuml>ir1ed \·vi1l1: 

• training progra111s for i11stalli11g cor1servatio11 111easurus; 

• financial j11cer1tives st1ch liS lo\v interest loar1s <>r 111atcrinls 
diSCOlllltS; 

• publicil)' 1>1"t>~ran1s to 111akc tl1c1n \isiblr. and intcrcsti11g; 

• dcli\CI"\' ~vstems for c·clnscrvation 111easures 
• • 

cc>c>rrlination \\titl1 co11tractors, ~uppliers, etc'. 

Energy JJla1111e1-:s sl1ould try to c~.atc a total "con~e1'·atio11 
SCr\icn clcli\eI')'" pat·kagr. for the energ\' user. so that 1t1c 
ttser \\ill l>e al>le to get his needs rnet i11 a "one-stop 
sh<>(>J>ing·· l~1sJ1io11 (see Tool 4.81. Too oftc11 tl1e audit is not 
co11nected tu fi11a11t·ing or otl1er follO\.\ -Up ser\ic~ to cnst1re 
that the at1dit rcst1lts are put to use. 

STEPS 
l. c:o11sult local utilities to detcrn1ine tl1c status <>f their 
energy at1dit prograr1i. 

2. If utilities ha\e active progra111s, \\!Ork \\'ith 1t1em to 
a<.l\'ertise the prc>gran1 and li11k it to <>tiler J>r<>grams . 

J. If no c.1udit progran1 is u11cfe1"\\Cl~'· \\<>rk \Vith t1tilitiP-~, 
prc>fessionals, contractors, at1d <>tl1t!r n!sc111rc·e grot1ps to 
develop a 1>n>gr-c.lm, linked to otl1er progra111s as nittch as 
possible. 
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REFERENCES 
:\ti1111csc>lct 1: 11crg\' Agc11 c.v 
:\f 1~ c:s 1>rc>gra111 
612/297-21I7 

J11tom1athln <:enter 
G 12/ 296·5 1i5 ( Oll'fr<> I 
800/ 652-9747 (StalC\Vidc 

SI. Patil E11Prl{y <Jfficc 
6121292-6730 

\t1sti11 1-:11erg,\' r>rogran1 

~ti1111ea1>olis E11crro• Office 
612/348·6829 

i\l<>c>rt1eatl I l<>llsi r1g llede\·eltJp111e11t 1\ut)101ity 

l·igt1re 14 ~11c>\\'s sc>111e rc>st-eftecti\e l10111e er1erg\' cor1se1'\·atic>11 
111ea~t11'C::; 

r 1Gt n1~ 1..i 

l!:XAl\1Pf .. ES ()F COST-El•'l4'E(~Tl\1E ENERc;y c:oNSEH\IA'I'lON i\IEASUlll~S 
1\PPLIED 'I'O A\rEllAGE 15C1Cl SC~UARE 1?001, 1101\1E 

IN l\IJNNl1SO'l/ \ 

SI~ ll'LI 
'- \\ l\(,S , . ,, 11\1" '1.\11'.'i 

(JI! II!::\ I '1\1 (, \S 111..i\ I I 11.t'1111C IU.\I 

•Ill "\\Ill ~ l t I !.\\'l II l'Ul::L SA\'l'.IJ 
l\ISI .\I I loll .( • .\Ll () ' ... :\Ill l.\\h 

(()\SI H\ \ 11<>" i\Ul\<;l H• < USJ llllll 11111 ) 111111 11111 1111111 (11111 <hi <:iu IJ..c Int 

SP.t hac·k lhPn11c>sl.it :; f ' () 123 133 1 ~1.7 (;!) 288() 10:! 0 0 () 

2.J 111~ 11er eta~· I 171 I '.!O.:i I (!J.8 1 

1\ddi1io1taJ night i>cl·b<tl'k 0 -- fl2 9.2 :J2 l:HO .tX (I () 0 '1 • 

5 I· H llrs l'"r cla.v (7.91 ( !l..'l I ( l.61 

C~1ulk ailtl \\.·u,'lthcrsUiJ> to ruhtce 
air intillr-.tlinn frnn1 1.:i lu I 42..'l- 14 I 152 I!) Bli 34-10 122 2.8 6.4 "i -. .. ) 
air C'hang1• 1><'1' ho11 r t IH . .'i l I I !I..') ( 11.71 

h1ct'C'ill>C attic insttlatinn frnn1 
3'~" lo Ill" of <0 Plh1ln..,1i, add 92;) 170 184 22.K 80 41:10 147 - I l.li 6.:1 . > 

4- S<>ltil \t•nts and 4 1u<>f \c•nts ( 2J.5 I 12J . .>J 11-l.11 

ln:o.ulah: 11111 joist '' ith H· 19 (H 8 87 10.8 :JI{ 1970 70 - I . 7 .9 • I 

tibcrgl,ts:, bat t 11 1.21 t I l . '.!I I fi. 71 

Insulate \\'EJlls '' itl1 800 53-1 5--. ' , 71 .5 2.-,0 13,filJ 4-60 I. l •• ? . ·- 1.7 
l>Jcl\\ ll in C'l'llll!OS<' 17:l .71 7:171 1-1-l.21 

Inst.ti! stOl'lll \\inrl,,,, . .., 11?.:l 262 '.!H:i :i.1 I l '.!:i (;JH() ., .,(. --) 
-l.U !l 4 !l 

t 1.:; '"indO\\., - .:!00 sci. It. I (34,.21 l: IEi.2 1 121.71 

Install:! \\nod slo1·n1 door~ 350 .,., -- 2-1 2 .!) 10 535 19 14.7 :1-1 18.5 
I .JO "'I· 11 1 13 1 131 r 1.8 1 

lte1>hu·c HO'X· spa,onal pflit·1<'nl 
fun1a1 · 1~ \\ ilh 80% sc•asunaJ 1:!00 ·10-- .) 

?"I I -- 31 115 5.4 111.4 
cfficic11t one 12.l\.J l t:i3 fU 

Install insulating shade" on &Xl 102 I 10 1-1 48 U70 7.3 16.8 H. I 
200 sq. It. ot \\'inclo\' s 11-l 1 ( 1-l I (8.~ 

I lnrludl'i. l.thor 1 <15t' .11 pr1l'.,1ili11~ r,111• .... 

,\'\;'\ii \l .l/t.11 
( tlSl 

p••r 1111n Bn1 

l.11 

Sl.53 

$ .,., ·--
$ .42 

$1.58 

... - l)r':" .> .... , 

$2~19 

~3 .8-1 

l I he l'CISI "' s~2; ... tor l11gh-q11ahl}, lt11l!(·la. .. 11n~ 311 )~jf'SJ l'illlll..Hl~ and \\t•.tlht•r 1tll1(>J>lll/(. prule~ionaU) iru.talled. Sl·ll·1n .. 1.1llcd 1:.111lk1n!o( and \\l:oitlht•r 
... 1nppi11g 111 .. 1111~ 5 \'l'a1-:. 1an t'O~I a~ lo\\ as lO .;incl '>lill prn1l111·1i o;1g11ilic<1111 1•11cl1{\ ..a\1111{.,. 

SOURCE M1nneso1u Enoryy Agency Conser~ation D1v1s1on 
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Conseivation Services 
Energy COJ en1atio11 set'\rices go l1e)1011d e11erro' at1dits; tllC)' 
are a co111Jllt~t<~ Jlackage in\101,fjng an audit, insta]J,1tion of 
eqt1i11111e11l or 111,tteri,tls, an(l (t fin1111cir1g p1·og1·an1 for 
1·e1Jay111e11t 01· costs. 

Kr:Y ISSUES 
1\ll1cl1 of tt1c direct conscr\lation scrvict! \VC>rk d<>nr. sc> far has 
beon iJy local CAI' agencies tinder the federal \.vcatl1eri:.Gatic1n 
assista11ct! p1i1gram. Some tJtilities, inclt1ding Nortl1er11 States 
PO\\'Cr, are pro\ idi11g i11sltlatio11 inslallatic>n and fi11anci11g as 

\veil as basic en erg\' at1dits. TI1c state\\ ide l\.I EC:s 1>rt>gra111 
no\\' reqt1ires larger l1tilitics to dm clop sen ices c>f 1t1is type. 
Sc>me local pmgran1s, st1cl1 as St. Pattl's and i\loorl1ead's , 
IUl\'e recei\ed free Clr disl'<>unted conservation 111aterials as 
pa11 of tl1cir JJrogl'an1s. 

STEPS 
To establish an energ)' <'<>nser'\'ali<>n sP.1'\ ire 1>n>~r-dm in yc1t1r 
<' <>mmurtity, folio\\' so111c basic steps: 

I. ldenti(v !oral <>rga11izatic>11s rar>al>IH <>f deli\eiing servi<·es , 
st1ch as I lousi11g liede\elc>J>n1e11t 1\t1tt1oritius, (J\11 age11cies, 
utilities, l1eatin1< clr ger1eral l>uildi11~ contractors, l>anks and 
others. 

2. Identify target gn>t1ps SLJt:h as )CJ\\' inc·c>n1e l1<>meo\\Tiers, 
r11iddlc inc·ome hon1CO\\ncrs, rental l1r1i1 0\\11c1'S, sr11a.ll 
lJtU!iir1esses, etc. 

3. \\.'ork ''1th rcsponsh:e o'l{anizatic>ns frc>m step I, to 
package co11ser\'alior1 ser\ricos for each target grollJ1, \\'ith 
careful altuntion to: 

• ir1for111atio11 c.antpai#(11s for l t1e 1>rograrn; 
• cost and pricing i~st1cs, inc:lt1cli11g financing 111ctt1ods, so 

t1sers will find seniccs attraC'tive; 

• t'oordinating plmscs of tl1c service tl1rot1gl1 one 
organization, so tl1c t1ser cl°'1ls 011ly \.\itl1 one sot1rcc. 

Tl1crc arc innt1n1crablc variations and \ 'Crsio11s of energy 
sP.rvit·e prc>grams. They are, aln1ost l>y deliniticJn, creati"'e. 
Eacl1 con1mu11itv sl1ould look at its Jocttl 11eeds and 

• 
rcsourc·es. l Jtilities, l1anks. lc>cal c·cn1trarlc>rs, mt1nic·ipal 
<l#(er1cies, and state ar1cl fcder<ill)' st1ppo11cd agencies can 
often \\'Ork out innc>vati\e 1>rol-{ri1n1s tl1at l>~11eJit e\.t~ryone. 
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REFERENCES 
locaJ Co111111L111il)' 1\ctior1 Age11cies 
lc>ral I lc>l1si11g RPclc·,·clop111Pn1 A11thoritics 
local t>an k:-. 
local lttilities 
loC'al cc>nlractc>rs 

State F.11crg_v 1\go11cy 
.\1 ~CS l'rt1~ran1 
612 2.~7-2.J 17 

lllfor111atiu11 Ce11ter 
6121296·517 5 111ctrol 

ROO~s:;z.97 4 7 sla lf!\~·i clcl 

lll<JC'k (;ranl l ~ llP.rE;,\' (~OnSCf\1ation 
l J.S. DCJ>art111t>11t <>f Ii lJlJ 
contact ~111111c:-.otn .\rca 001cc 
612 349·3019 

Statr• OCJ>C1rt111c111 of l·.cu11011lic Sec:Ltl'il)' 
\\

1Pall\Pri1:atiu11 t>rc>gram 
612(2~)(j·.'i744 

800 6:12·97• 17 (sta Le\ vi de) 

l\.'1oc11·l1eacl l lc>usi11g Recie\'Pl<>f>menl Al.1thority 

1\L1sti11 E11crE{\' Ilrt>~1u111 

St. Patil £:11t:rg__\• OU1ct? 
() 12(2~)2 ()730 
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Public participation is a broad term for getting people 
involved, both as individuals and part of neighborhood, civic, 
and other commt1nity groups. Pt1blic participation should be 
one of the first steps in any energy program or plan, and 
effective, broad-based citizen involvement should continue 
throughout the program. 

Three tools are presented here, bt1t each has se\ieral 
variants, and alJ are inter-related. Energy commissions and 
committees (5.1 ) are among the first organizing options. 
1-:nergy information JJrograms (5 .2 ) help increase interest 
and a'1vareness of ongoing and planned programs. Energy 
edt1cation programs (5.3) arc an investment in the future, 
building energy a\vareness and knowledge in the next 
generation. 
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Citizen E Committees 
Ofte11 tl1e first step in starti11g an e11e1·gy JJI'O >'ra111 is the 
estal>lisl1n1e11t of a co111111l111it~1 E11erg\' Com n1ission, 
Energ)' A\Vitreness c:o1111nittee, or otl1e1· ce11Lral IJod~1 to 
guide tl1e ene1'g_)1 Jlrograrn. Cl1an11>lin, At1sti111 St. Clottd, 
Edi11a, St. IJ<tl1l, l\ilinneapolis and 1nan~' <>tl1cJrs l1a\'e acti\1e 
ene1~ro, ccln1111ittees. 'l'l1e State ~,.,nerro' Age11C)' 's <Jutreacl1 
1>rc>gra1n SlJJlllorts a 11t1n1ller of Lc>cal E11ery{)' A\v,treness 
Cc1n1n1ittees, and JlttlJlishes the I .. ocal E11c~1·gy 1\\va1·eness 
HandlJook. 

It 111ay l>e fairly easy to start an energy a\-vare11es.."i 
co111111ittce; it can be accon1plist1cd \\ itl1 a re.solution of the 
citv council. or \\.itt1 ru1 informaJ staten1er1t. It is rnost 

• 
effe<·ti\.t' tc> <'c>rnl1inc the rommittee's inception \.\.itl1: 

• cITcctivc put>licil)• I hat rea<~hes the \vl1otc 
con11nu11itv, a11d sho\vs each member of the 

• 
c<1n1n1u11it)' that energy is in his selt:.interest: 

• a 111<1j<>r C\Cnt or progra111 to provide a ser1se of 
actic>11 a11<l a C<>11c:retc focutt, su<.:h as an energy fair, 
tl1er111ttl floyover, etc. 

• 

Parti<'ipittion in c11cq()' committees can be solicited l>y 
\vorki11g 1>rescntations to grot1p meetings, tl1rough direc:t 
aps)c1ir1tn1p11t l>y tl1e t~hief exet:lJti\·e c>fficial, or by placi11g 
acl\crtisc111c11ts i11 loca.1 ne\.vspapers. Jt is impc>rtant that 
potential n1en1bers be made a\.vare of tl1e co1111nittee's 
JJllf'JJOse, at1tt1ority, and responsibilities. Repr~entatinn 
st1ot1ld be sougl1t from as 1nai1y comrnurlity grour>s as 
possilJlc, ir1cll1di11~ : 

• 11eigltl1c>rt1<>1>d assc>c:iations 
• bt1~incss groups (Clu-.111ber of Commerce, Ja~1c;ee~l 
• ~•·rvice <'lt1hs I llotarv, Ki\vanis1 

• 
• chun•h groups 
• Leagtte of \\'0111e11 Voters cliapters 
• environmental groltps 
• professionals !architects, engineers, contrac.""tors) 
• utilities and energy st1pplicrs 
• local govt:mment staft 

F.ne~ ~r>mn1ittces can take several for111s: tl1ey can he 
appoir1tcd bodies reporw1g Lo the cllief ~ecutiv<.? officiaJ or 
govP.nti11g l>cxJy; they ran be volunteer grot1ps \VOrki11~ 
inft>rmall)' \·vith the planning department or a11other 
111uniripal agcr1C)'. 'rhcy can elect tl1eir O\\n ofticers, or t1a"c 
ar1 a1>J>t>i11tcd lr.aclf'r. 'fl1c~1 may ha\·e paid professional staff, 
or voltJ11tccr l1clp. Eacl1 group's structure shotJld be a 
funrtion of the initial sot1rce of interest, tl1e resotJn·e~ 
available to SUJ)f>c>rt the group, and local political isst1e~. 

S1"'EPS 
l . Sec official endorsement c>f the J>r<>p<>S<!d grc>t1p, incltiding 
a resolution of the gm·eming l>od)' and cl1iel' e.xec·utive's 
proclamation . 

2. Ad\ertise tl1e l(roup's existence ru1d ptarpose, calling for 
pc-irticipation, either h)' formal Sl1hmissi<>ns for a11pointmcnt 
of men1bers or volunteer nttc11cla11ce at a11 organi7atio11al 
meeting. 

:i. Hold an organizatio11aJ meeting, in \'\ hict1 the grot1p 
develops and adopts a mi~sion statemer1t, hy-la\v!'., set~ an 
initial \vork plan ancl S<""l1edt1le, ar1d eJncts <>fficers . 
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l\fi1111t~S(>la l·. rlt>l't{V 1\g(~llCY 

Ot1trcac l1 Pro~ran1 
612 296·51'.!0 

St Patti l~11erg_\' Office 
61Z; 2H2-H7:~0 

~1ir111t·a~10UI) £11c1l{\ I-"t1tt1rcs Con1n1ittee 
612/348·682~ 

C.l1arn1>li11 E11t>1't{v CcJ111111i:,sio11 
612 421 -H064 

1\t1stir1 En<.>rl{\' Co1nn1issic>n 
507 / 437-7671 
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Information Pro-- rams 
E11ergy i11t·o1'111atio11 llrogra111s include a \\ride r'ange of 
acti\rities desigi1ed to sprcitd a\var'eness ~-tnd k11o'"'led >'e of 
e11er~' prog1·a1ns a11d concepts. Tile)' sl1ot1ld lJe Jla11 of' <di 
en(~1·ro1 Jlrclgr<1111s. 

KJ~Y ISSlJES 
S<>rne c>f the n1ost cffncti\l' i11f<>rmation disse111ir1ati<>r1 
tur.tiniqt1c.'l i nclttdc: 

CONSERVATION Kl1'S 
1\.'>sc111blir1g a fJa(·kct l)f literature co111l>ir1E'd \\itl1 sa1111>le 
energy conse1,·aticu1 n1atcri<tl like \\·eatl1erst riJ>pi ng, flo\\' 
n !strictc>rs for st1u\vers, etr. can be cffccti\e. l ltilitics 
so111eti111es prc>\ide tl1ese kits as "bill stt1ffcrs." 

l~l\'ERGY HCl'fl ,INt<:S 
Aan1sP.)' Cot111ty 11as set llJ> un r.mcrgc11c.'' call-i11 ser\'icc. 
c;i\en tl1c cost ol !'iLrch a sP.n.ice, it 111av be best f(>CllSCc.l on a 

• 
onC·\\Cek or \veeker1ci " r11aratt1011" basi~ \'\·ith hca\~' public:ity. 

CONTESTS 
J>(>ster~. slogans, cr11pl<>yee a\'\'ard progra111s. ;111d otlicr 
cor1tcsts l1a\;e l1een \ISC(l to stin1L1late creati\ity a11d i111erest. 

Hlll\.IPER STICKJ<: HS 
1'l1is tir11e--hc>nc1rcd tccti11iqt1e eai1 be tiscd to J>I'<>m<>te local 
enerro' J>rograms, slogans, etr. 

l .IBllt\HlES 
Sr>P.('ial exhibits i11 pul>li<· lil>r-drics and otl1er f>ublic~ places 
('an efTcctivel\' distribtttc a lot of infc1rmatio11 . 

• 

~IAJOH ~11~ 1JIA 
Nc\vspapers, raclic>, ancl 'I'\' \\ill cru·ry ennrro' lle\VS it it is 
111ade i11teresti11g. Jn 1>la1111i11g e11ergy fairs or otlter e\·cnts or 
progrt1r11s, 11)' to or~ar1ize tf1e e\'ent so as lo attract ntc(lia 
atte11tion. 1\lso, feel free tc> a<:tivcly solicit n1(~ia co\·erage b)' 
Sl!11tli11g ot1t articles, 11e\.\'s rt!h!as(~s. pi<'tt1res. 

STEPS 
J. l:\'alt1ate O\'erall 1>ul>liril)-' ancl information 11ee<ls c>f all 
energy progran1s. 

2. Create a total i11for1nati(>Jl J>la11 fc>r the c·o111111t111i~· e11erg_v 
ctl'orts; c·rcatc a lcttcrl1Pacl <>r gr-df>hic: design to C'lcarly 
idcr1tif)' the o\·crall progrn111. 

3. l'larl 111e<lia cam1>aigr1s <>r 1>t1blications as 1>art of tl1e total 
1>l<tn, coordinated \\itl1 e\t,11t sel1c~dules and progra111 c.vcles 
S(> tl1al infc1rmatinn bcco111cs Cl\'ttil<tble al tl1e rigl1t tin1c i11 
tl1c right for111. 
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l\.li1111P.s<>ta l. rlerg,\ A#o(t'tlc :~· 

Ot1trcacl1 Progra111 
612/ 2!lfi-!i 120 

ll1for111atiorl C"c•11tC'r 
612/ 2g6-Sl75 (111Plr<JI 

xnn 6:;2.-9747 rstate\\i<.lel 
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Education Pro ... rams 
E11e1,gy educatio11 progr·an1s are i11tc11deci to in\ ol\'C 
stt1de11ts i11 cu1,1·ent progra111s, arid to ~Juild c11ergy 
,.,va1,e11ess a11d k110\vledge f'or the ft1tt11·e. 

Kl~Y ISSUES 
Scl1ool progra111s can i11clude: 

• t•ncll(_\'·<>ricntcd scie11ce fairs 
• pusler l't>11tt•sts 
• erlP.11(\' t>lcimcnt:, i11 tl1c science ct1rrict1lun1 
• er1cirg,v cc1u1-ses integrating science. ccono111ics. ar1d 

otl'1er disciplir1es. 

STEPS 
I. lle,iie\v existjng ar1d planned energy J>rc>grams, evaluate 
needs for publjc a'vare11ess, ar1d iclt•ntify SJ>ec.·ific; materials or 
semir1ars that can meet t•1ese nee<is. 

2. Re\ie\\' Cttrrcnl s(·f1ool c.·t1rrict1lt1n1 i11 rOOJ>Cration \\ill1 
s~:l1uul authorities le> ide11tif)• \\'Ci)'S l<> l>t1ild t~11erE{\' into the 
curre11t curriculun1, create rte''' e11er~· pl'ogra111s, and 
in\'O)\C tt1e school s~·stcn1 ir1 \'ariol1s l'01111nt1nit~· progrruru>. 
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l=\El~l~l=tENCES 
Region 9 n •vclo1>111cnt t·o111r11ission , ~fankato 

J\.li11nesc>ta r:nerK.)' Ager1c: • C>utreac:}1 f>n>gr-arn 
612/ 206-5120 

l\lir111esc>ta 1 ~ 11e1 K_\' Agt?l'1C.\' L~ducation Progra111s 
6 l 2/ 2H(j·5 I 20 

State r:r1crg_v 1\gcnc:i• Ir1forn1ation c.:enter 
612/ 20H !; 17:; (lll<'lJ-C>I 

800/ 6.>2 !t7•17 lstatc\\ icJcl 

·rt1e Sl·. J ~IJ 1>rc>grar11 l!'ic ·l1cu>ll1c>use l~11er!{\' Effic:ier1c 1 l>emonstra
ti<Jrl l (le\eli>1>e(l I>~': 

Tcrtncco, Inc f>ttl>lic 1\Hairs l><'partn1ent 
P. (). Bc>x 2!'l l 1 
llc1usto11, ·rc•.xas 77001 
- 1·.J -~- ') ""'-7 I " /,11·-1 I 

Encr~· f:~dt1ratic>11 1\ctic>n c:enter 
l .S. Offic<' l>f Ecll1c·atic111 
l\.00111 514, f{c1>urtcrs Bt1ilclir1g 
300 Sf'\ e11th Slrt•Pl, !'i.\\1 

\ Vasl1ir1gtc111, I).(:. 20202 
2021·•72.-7ii7 

St. l1at1I 1·:11erhry CJfli<·e 

Ausllr1 l'.11prg_v P1'c>gra111 

Reel \\1i r1g l~nPrg_v 1·:cJt1c·aticJn (.e111er 

l~nerg_\' <~ tJ11.-;t•n ati<JTl f"airs 
Lcagt1c of\ \ 1or11c11 \ c1tcrs of ~1a11ito\voc, \ \ 'isco11si11 
MX ~ £1tt1 StrePt 
l\la11itov,oc. \\is< urtsirl 5'1220 

~'' \ c1u i \ 1<1r1t ·r·,, I J~vr. / \ I-";11r 

Cc11tcr for HcnC\\ alJlc Rc~otu-ccs 
1001 c: or1r1ec·tiC'Ul ,.\\ er1ue, ~.\V. 

\\
1asl1ir1gto11, l).C. 20036 

F·ielcl·PrY.J\ c11 f>rc1g1-a111s tc1 C'ur1scr\e Cnc1-g\' /11 Scl1ucJ/s 
1\~~ociatio11 of Scl1ool Bu~ir1c::1s Officials 
720 C~arrlPtl Strt•et 
Park Ricigc. lllinclis ll0068 
312 '823·9320 





This section can be used in conjunction with the resource 
assessment process in Chapter 4 of the Guidebook as part of 
the comprehensive energy JJlanning process, or the tools 
can be used individually. 

1'he foct1s of these tools is more on gross resource potential 
thitn specific technologies; each section contains a simplified 
assessment procedL1re Lo help estimate how much each 
resoL1rce could contribute to a communitv's resource base . ., 

More detailed assessment requires determination of specific 
technologies, conversion efficiencies, cost factors, financing, 
and institutional arrangements. 

Rcnc\.vable energ_v resources replenish themselves \>vithin a 
year or a fe\v years. The first three tools consider solar 
energy (6.1 ), \!Vind (6.2), and hydro (6.3) "''hich are readily 
<:tvailable energy sotirces. The next grot1p of tools discuss 
rcsot1rccs that require longer periods of time to replenish 
themselves, conventional crops (6.4), wood (6.5), animal 
\l\'astes (6.6) and special energy crops and peat (6.7). These 
energy rcsot1rces are called biomass rcsot1rces. Biomass is a 
solar energy captured by JJlants in photosynthesis and 
bound into the natural food chain, in plants, plant \vastes, 
and animal wastes. District heating and cogeneration (6.81 
are energy strategies that can use differe11t conventional and 
a]ternative fuels. 



6.1 
RF~"\f.\\'ARl.J·: f:.,t-:RC.\- RESOl lRC:F Of:\'F.l.OP~iF.!\T 

Solar e11erro1 ~'111 be harnessed in several \\rays: i11 flat-1>late 
collecto~s ca1>tt1ri11g heat for l1ot \i\'atcr a11d SJJace l1eating, 
i11 co11c<~11t1·c:1ting collectors for highe1·-te111peratt11·e uses it1 

cor11n1ercial and industrial <1PIJlications, i11 Jll1otO\'c>ltaic 
cells \Vl1icl1 co11\rert solar e11e1·gy dirE!ctly to elect1·icil)', a11d 
i11 "JJassive solai·" designs of buildi11gs \vl1ich c·11ptt1~e a11cl 
l'ctain sc>lar· l1eat \\1itl1ot1t SJJecial collecto1-s 01· r11ect1anit:<tl 
fllllllllS. 

KEY ISSUES 
OC\Clopi11g tl1c pri\iate ru1d public use of s<>lar cncrro-i l1as 
bcc11 a \\ idcly popular n1m ement across tl1e <'C>trntry. Solar 
JlN>jccts }1a\c been started in a nu1nber of \\·ays: 

• homeo\\'flers, mm1ivated bv cnviron111enta1 cor1<·ems, 
• 

f11el shclrtages, or l~ederal tax credits have taken 
tl1cr11 011 indi\iduaJlv; I ILJO's solar demonstratio11 

• 
prc>gram llas also bl1ilt hundreds of S)1Stcrr1s 011 
l1omcs; 

• Sa11ta (~htf"'d, c:alifomia, has started a 111t1nicipal ~olar 
lltility in \Vllich tl1e C.ity owr1s the equi1>mcnt, 
installs it, and leases it to the cw.turner 
for a 111ontll1v fee; 

• 

• c·c>mmcrc'.ial projects J1ave been started by tinns lvitl1 
an intc!rest ir1 the technology or because of fuel 
sl1011agc concer11s; HUD and DOE ha\'C also 
sponsored a lot of con1mercial demonstrations; 

• pttblic IJttildin#(s lia\'e been "solarized" usually \Vitt1 
the 11eJp of 1:ederaJ gf"'dnts, though 111orc ancl rnore 
~ovemments are taking their O\vn initiatives ir1 
eitl1er en<'<>uraging or req11iring solar projec:ts 
oftc11 \vitl1 clirect funding. 

Passive Solar System/ Direct Gain 

Insulation 
Doubled 

Glazed Window 

Summer Sun 

Winter Sun 

Solar projects car1 l>e an effP.cti\e \.\a)' to c rystallize ir1terest 
in rcne\vabJc c11crro• and conscr\'atio11. 'J l1cy arc \risible ru1d 
ustiall)• sin1plc to 11ndcrstand: t l1cy can lJc a nntt1ral 
"sllO\.\'piece" for an eneq{\' library. Solar par1els on Lhe l0\\11 

hall, libr-ctry, or school, cor11bi11ed \\'itl1 publicity ar1d 
educational pr<>grams, can be a ('C>lt<·relt! \1va~1 l<> fcKTIJS 

interest on the local go\cm1ncnt's ftncrgv pmgran1. Passive 
solar projects like lruml>e \'\'alls a11d ~reenhouses are equally 
effective demonstrations. 

Insulated 
Shade 

Radiant Heat 

_.South 
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STEPS 
F-:stimatirtg tl1e pc>te11tial of direct solar l'an be do11c i11 l\\C> 
\\a\ s. 'l l1e f11·st 111elh<>e.I is tc> Sllr\'CV tl1c c·o111111t111it\ a11d 

• • • 
assPss the 1>otc11ti;tl for solitr retrofits 011 e.xistir1~ bl1ilclings 
and for solar oric11tatio11 a11cl ctesig11 i11 areas c>f the 
co111111t111ity P..\llf-!<'tP.d to t>c dm•elopcd in the ft1lt1re. 

Ao;scssir1g retrofit JJOtcr1tial for c..\lstiJ1g buildin~s i11\·olvcs 
dete1·111i11i111( tl1e <1n1c>t111t of 11nshadcd roof a11d soutl1 \\'all 
area, tl1e solar radiatio11 the con1n1unitv rccci\es, artd 

• 
calculati11g r.onversic>n Ptli<·iencies. 'I his asscss111c11t nlP.tl1cxJ 
\\ill gi\t! a t"f•as<>r1ulJI~· <tcct1r<1tc assc.ssn1cnt of tl1e 1><>ter1tial 
for solar e11erm· trst!. 11<>\\·c•\er, it does not consider tl1t.t 
ec·onomiC', JJOlitiC' .. 'll or otl1er faclt1rs tf1at alfet·t the feasilJilit~· 
<>f realizing the potential a\·ailablc. Tllis a~essn1t:nt is 
co111plicate<I ar1d is dist·ussr.d n1c>re thomt1ghl~1 itl tl1e 
ac<«>n11>an) ir1g .4>olar At't't!Ss ~Vorkhc,tJk. 

Tilc sccortcl 111ctl1od of eslin1aling solar P.OCrg\' 1Jotc11tiul is 
llasecJ l>Jl state\\;df' J>n>jr.rtions of OC\\' and rctrolit !'>lJlar 
apJ>licatic>ns in tl1u year 2000. 'I llis 111etl1o<l i1t\'f>ll'cs the 
follo,,·ir1g slCJ>S: 

1. l)ete1•111i11t: tl1e r1tJ111l1er c1f e\.isting single fa1nily l101nes 
ancl n1t1lti -ta111ily d\velling t1nits expected to be i11 t1se i11 tl1c 
year 2000: It <>f u11its in 2000. (Calcldatio11s 
• 

based 011 lllttttl>er <>f d\velling ur1its in tise in other years ca11 

also l>e 111adc.1 

.2. \.Vl1at perce11tagt! uf tl1usP c~xisting hc>using tanits \viii be 
retrofit \Vitl1 solar l1ot \\'alt~r systems'? A ~uidelinc figt1re 
IJasecl 011 tatC\\idu 1>rojectior1s is 50%: 

------ t.t <>f t111its x • .3 = flll 'fl r>f retmfil hot \\atcr S\ slt!rns 
• 

in 2000. 

3. \\11at pel"l'Ctll<li'(C of tllese existitll=( housin~ units \\ill lJc 
retrofit \\itl1 <tcti\t! sohtr space heating S)'sten1s? ,\ gt1ideli11e 
JigtJre is .';%: II OF llnits X .05 = ft.\ # of l"Ull'C>fit 
acti' c solar S\' te11i.s i11 2000 . 

• 

:t. \\'hat 1>crcc11tagu t>f tl1est> c\.isti11g hoL1.si11g units \'rill be 
n :tr·otit \\itl1 1>assi\-c solar space 11eati11g syste111s'! ,\ gtiidclinc 
tigure is 10%: tt elf \1nits x .10 = RP 11 of l'ell't>fil 
J>aSsi\.'P. .'t<tlar SJli!('f' l1eatir1g s~·stcn1s in 2UCXJ. 

5. 'J'olal resider1tial rP.trc>tlt solar potential ca11 be calctilatBd 
t1si11g the f ollo\:vi11g f ormliJa: 

l\S = (1\11 ·' 10) + ( ll\ '< :iOI + fRP x 61 
\'\'here 
RS = r':siclurltial rt!l rofit solar poter1tial in million 

B'l'U Vt~ar 
• 

RH = 11t1111t>cr C>f [>Oter1tial OH\\' retrofits 
Rt\ = nt1111l>cr of 1>otc11tial ilCti\.e space healing retrofits 
RP = nt1111hcr of pote111ial pas.i;i\·e space l1P.aling rntmfit~ 

6. E:sti111ale tl1u 11l1111l>er <>f hc>using units (sin~Jc fan1il~' 
l10111es 1>lt1s r1t11nl>P.r <>f multi-famil)' d\velling t1nitsl tl1at \viii 
l>c bt1ilt l>Cl\\CUI\ tl1e l>lli>e vear a11d tl1e VP.ar 2000. • • 

7. \\'lillt perce11tage of tl1ese ne\\ h<>usin / t1nits \.\'ill l>e l>t1ilt 
'' itl1 solar 1101 \\aler systems? A guideline tigt1ru based 011 
statf•\\·iclP JJrtljc<·ti<>ns is 5090: /1 of tle\V t1r1its x 
.50 = NI-~ tJ <>f nP\V l1ot \Vater svstc1ns b,, 2000. 

• • 

8. \\1liat percenla~e uf ne\v l1<>usinf.( tJnits \\ill be IJttilt \vith 
<trti\ r. solar spac·r. heating .sy~tcr11s? ,\ ~l1iclclir1c figl1re is 10%: 
_____ ( 11 of 11e\v u11its l x .10 = N1\ it <>f rte\.\' arti, ·c~ space 
l1ealing syster11s by 2000. 

~J. \\'hat percr.11tage of r1e\v J1ot1 sing Llflits \Viii lJc l>ltil t \ViLl1 
passive solar spa<'P. heating syl'itP.111q? A gt1icleli11c figt1re is 
so<~: 111 of OC\\' llllils ) x .5 = NI> II of ne\\! passive 
SJ>a<'e t1P.ating ~ysten1s l>y 200Cl . 

10. Solar energy ttse poter1tial i11 11e\\' l1<,usi11g can lJc 
calculated using tl1e follo\\ i11g f<Jrn1t1la: 

~S = (NII A 10) + !NA :x 301 + (NP x JO) 
\\'JlPI'(! 

~S = s<>lar pote11tial in 11P\V l1<lt1sing t111its 
NH = nt1mhcr of potential r1C\\ l1ot \.\atcr s~ stP111s 
N1\ = nl1111her of poter1tiaJ 11e\.\1 acti\ e s1.>ace t1eatir1g S)'Stcms 
l\'P = 11t11nbcr of Jlote11tia1 rte\\ µassi\e t.(Jat'e J1cating s~stc111s 

11. '['ota) St>Jar energ)' \ISP. potential for the rcside11tiaJ Sector 
c·an be calc·t1latcd tl1cn by acldir1~ retrofit soL1r (RSI ar1d ne\v 
solar (NS) \alues deri\'ed al><>\(!: 

s = RS T NS 

Esti111nting the so)ar energy use 1>c1ter1tial fc>r C(>mmen·ial, 
instit11tic>nal, and indl1strial bt1ildii1gs i11 tl1e co111111u11i1y is 
rn<>n! ditlic·ult l>ec·atJsc of ,,;de \'aricty in type and sizes of 
po1er1tiaJ solar apJJlit·ati<>ns. 'ro get a ro11gh csti 111ate of solar 
c11crl(\' ttse JJOtentiaJ in tl1ese sec·tc>rs, c·o11tart individual 
lul'ility ntanagers or a solar c11crgy fin11 or arctlitect \vilh 
solar desiW't experience. 

llEFERENCES 
l\tir1nesc>la l.nerro· Agenc)' 
solar .1\ cccss \'\ 'orkbu11k 

l\li1111c!)ota Solar Rescai"Cll 1\<l\ i s<>I}' l,a11t•l 
P.<>. Rr>x 981.'i, l\finneapoli:-. 554 io 
()12 292·8805 

t\.1ir111escJta Sc>lar Office 
USO A.J11encar1 Ce11ter Builtli11g 
St. Patil. ~tir111esuta !i.>101 
6 12/ 296·5 I ZO 

:\1ici-Amerira Sc>lar Energy C' o1111Jh•.\ 
612 85~ 0400 

\ \ oh.'crton 
.solar ad(liuon to Co111111l1r1itv (:e11ter 

• 
218 995·2218 

i\fankato 
sc>lar mall stt1dv -
507 625·3161 
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ind Ener .... 

\Vind ene1·l{\1 systen1s, ir1c]t1di11g the traditio11al \\'i11cln1ill, 
cotl\i'ert tl1e 1notio11 of \Vind i11to mechanical e11e1·gy, \vl1icl1 
tl1en ca11 be converted to electricity, heat, or stored energy. 

KEY ISSUES 
\Vindmills provided a lot of energy on farms in the n1idwest 
until the Rural Electrification 1\ct in tl1c 1930's replaced then1 
\.\ith cheap public po,.vcr. No\v \vind systems are reappearing 
as a supplemental power sot1rcc. Recent legislation n<>lV 
allows c~ities to finance \.vind ~ystcms \\.ritl1 n1unicipal bonds, 
which opens the way for local govcrnn1cnts to become n1ore 
active i11 this area. 

t"lelatio11s \vilh utilities are important in getting \.vincJmills 
ac-ccptcd in the commt1nity. Several isst1es involving selling 
power back to the utility at tirnes \vhen tJ1e \.vindn1ill 
JJrovides 1nore pO\·ver t11ru1 tl1e O\·v11er needs remain to be 
\vorkcd ot1t. But more and more manufaetureNt arc getting 
i11terested in makir1g the equipment and ivind sl1ot1ld follO\V 
solar as a popttlar supplemental energy source, especia1l)' in 
rttral areas. 

T11c prl1nary problem is cost - smaller systems arc still 
often n1ore expensive per kiloi\•att-hour than buying utility 
po\ver. Larger systems can be more ccono111ical per 
kilo\vatt-holtr, bt1t their initial cost is very high. 

STEPS 
A simple estimate of potentiaJ \vi11d e11ell(.\' , based <>n 
individttal sites, goes as follows: 

1 In rural areas, identify sites ti sing the ~f inne.<tota Energy 
Agency's J.Vind Siting 1\.1anual, or by looking for sites \'\ith: 
• high \vind speeds 
• good exposure - hills, ridges, etc. 

2. In urban areas use tJ1e sitic1~ manual, or look l<>r nearby 
oites \'\1th adequate eAlJOSt1rc, high \vind speeds, far cnougl1 
fro111 stn1ct\trcs to 111cct acstl1etic atid otl1er crite1ia. 

3. In n1ral areas, asst1111c 4-kilO\.valt macl1ines are UbP.d. 
l\1ttlliply the number of t>ites by JO to derive thr. energy yield 
in million HTIJ pP.r year. 

.i In urbru1 areas, assume 4(}.kilo\\1all machirlP.8 are tt~d. 

:\fuJtiply numbrr of site& by 300 to derive energy yield in 
n1iUion BTU per }ear. 

This method i~ very simplistic: indi\.idual site analyi-.is i~ a 
much more comple.x process and ll1e Energy Agenc:y's ~Vind 
Siting J\.1anual should be used for more in-depth analysis. 
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l\li n11esr>tu t:nf'rl{\' \g1~11< '.\.' 

1\ltu1·i1.tli\ P Encl'ffi' Di,is.io11 
6 l 2 / 2H6-.'l 120 

Llr1cul11 . Ncul'aski.t Electric S\ ~Lc111 
• 

402/ .t7!i 4211 

t\.f in 11l'St>ta l·:11<'rK\' 1\gt>n<'.''· l \ 'i11<i )\la,:hir1es ancl /..{Jtl i11,I!, 

1\ Siti11g I lt111ctbuuk fc1r Sr11t1/I ~ \irzci l~r1erg_\ ' (~,,,,\ prsiur1 S) stc1rts. 
Harr:'' L •. \ \ 't•glc.\ ', Pt .ti ., Paci lie Nc>rt 11\1\P.st l,al>l>1':1to1'_''· 
Richla11cl, \\'asl1i11gtl>1l. :\ta1-c·t1 19SO 
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Small-Scale Hydroelectric Power 

Sn1all-st'ale, 01· ''lo\\1-l1ead" l1)1dro po\ve1· is tl1e gcner·ati<>n of 
elec;tricil)' at da111s \\ritl1 a l1ead (tl1c} differe11f·e i11 \\'ate1· 
le\ cl llet\\1eer1 tl1e t1111·i\ er· a11d do\'\'llii\ er side of tl1 • da111 ) 
of less tl1an 20 111eters (about 60 feetl. 

KE\' ISSUES 
ln the last fC\\! )'cars i11terest has greatl)' ir1c.reased arou11cl 
the cou11t11· in small-scale t1~'C.iroelectric JlI'Ojec:ts. There are 
thotasands of sites that ha\'c alJandurled l1vdro facilities, or 

• 
Jl<>ter1tial for 11~ tlro deveh>1>n1ent. 1\ De1Jartn1ent of £ 11erro• 
feasibility grant progra111 ar1d rel'ent federal legislatio11 tllat 
allo\vs tax·t!.\e111pt mt1nicipal bond fi11ar1,·i11g for sn1all l1)rdro 
J>rt>jec·ts hll\'C J1clpcd stir lcx·al interest. 

Ke)' ele111e11ts to a st1ccessfuJ small l1ydro projP.<'I arc: 

• asst1ring rt1at \Vatt?r rights, Oo\v proje<.'tj<Jns, etc. ,,;JJ J1T'O\ide 
cr1ol1gt1 \\'atP.r flo\V for a relial1le pc1\vcr source; 

• ti11dir11'( a reliable JlO\\'Cr purchaser <tll(I a su ffir:ie11t J>ric.:P per 
kil(>\\'att hour; 

• clcari11g a 11umbcr of JJerrnit hurdle:. in\·olvi1ig , ·ariotts 
er1rivl1nn1cntal la\\:S. 

Tl1is estin1ati11g mett1c1d for h)·dro l'('~c;ot11-ce assess111cnt 
sl1ot1ld be used 011ly i11 l't1mmt1nitics \Vitl1 cxi ti11g clams. The 
basic: stcJ>S in tl1e 111etl1cJC.f are: 

1. Idc11tify hydro sites t1sir1g clata fro111 tl1e St. AI1lhc>ny Falls 
Ilvctrat11ic l.al1c1ratlJr\' i1t tl1e Llniversitv cJf l\tinncsota, the 

• • • 
1\r111)' Co1-ps of l~r1gii1ec~. local plan11ing comn1issic>ns, or the 
l .S. C~ec>logical St1f\.cy. 

2. Obtai11 t1ead 1 diffen:ncc lJCl\\ee11 \\1ller le\'el aho\c! anti 
}Julo\\' dam, in feet ! ar1cl it\eFdE(e a1u1t1al tlo\v rin r:t1bic feet 
per sec.011dt data frt,111 tJ1e san1r. sol1rc.cs. 

3. ~1t1ltiply head b)' flo\\' a11d {li\ icle tt1e result by 1;i.7 to yield 
JlU\\'f!r <~J>.1C.it)• i11 kilO\\'atts. 

4 . :\1ltlti}Jl)' capat•ity (in kilo\vatts) b,y l1c>t1rs in the year (87601 
tin1<!.., a capc'lcity factor 1..1') is a t)pical a\crage, .:J:J tc1 .65 is a 
typical rar1ge1 tc> get po\vcr ge11erate(I annt1aJI)'· it1 kilc>\Ydt1 
l1ou1-s. 

5. l\fulliJ>ly kilo\vat1 l1ot1rs h.Y 3413, and then I>)' .9 to all<>l\' 
for tra1lS111issic>n lcJsscs, to obtai11 B'llJ prt>dur.tion potential. 

1\s \Vitl1 '' ir1d JlCl\\·er, c<1cl1 hydro ~ite 11eeds detailed, careful 
analysi~ l>ascd 011 ec'l>r1c>n1ics as \\Cll as e11ergy yi,~ld. 1 l1e 
abo\'e r11erl1od is a qt1ick " first ct1l" tc> detcrn1i11c e11e1xv 
pote11ial. 
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REFElll~NC:l~S 
St. 1\ntl1c>rl\' J~alls 11\ cJraulii: Lal>oral<>r\' • • 
l lni\ l?rsil\' of :\li1111csotn 

• 

507 28!i·RB• ~Cl 

NelJ1·abka tl.1t111ici 1>al Po\VCr Pool 
402/ 4 7 4 ·4 7 !lfl 

1·:c.;&.<;, Irle. 
l<.lal1l) l'alls, l<.lal1t> 
208 :i26·822·l 



6.4 
Ene From 

R•<\;f: \\'ARI I· .. ~f-.RG\ Rl .SOlrRCf. O~'.\'f.LUP\fl· :\'T 

Conventional Crops d Crop Residues 

C~r<.lfJS gr·c>\\'ll for human and a11in1al t~ood co11t<.1i11 a grPAit 
deal of· e11ergy, aln1ost t1alf tt1e JJrojected state clen1and for 
e11ergy i11 2Cl00. Crops cai1 be co11v•~rtecl to liqtiid a11d 
gas(!OUs f11els tl11·ot1gh va1iot1s tecl111ologies. T}1(~ 
IJest-k110\vi1 tecl111olog}1 at }JJ'ese11t is distillatior1 to alcol1ol. 
Cr<Jps residues (stalks, cobs, \\1l1c<1t stra\V, etc. I cc>t1ld 
prc>\ride as mt1cl1 as 7<Fo of state ener~' needs i11 2CJOO. 

·r11e pri11cipaJ crops !'>uital>lti for energy t1se, \'\itl1 tl1eir 
c11erxv co11tc11t, <trc: 

CORN (fl2) 317,000 BTU/ BUSHEL 

SOYBEAN 398,000 BTIJ/ BUSlIEI .. 

OA1'S 212,000 BTU/ BUSliEL 

WllEA1' 398,000 BTU/ BUSHEL 

BAilLEY 318,000 BTU/ IJUSI IEL 

HAY 14 l\lfILLION BTU/ 'fON 

lt is in11>ortant to 11ote tl1at diversion of large a111ou11ts of 
crops to e11e'l{.v tises is nclt anticipated because of i11<·reasi11g 
\all1e of the crops as food. Residues, 110\vcver, muy be more 
availal>le. arid tl1us may be a rnore practieal re~otirc·c, dcspilt~ 

ll1cir srnallcr O\Crall resource potential. 

STEPS 
To c·alculatc potential fro111 cro1Js: 

l. Estimate arreage availalJlc i11 c•a<·l1 ('rClJ> tyJ>e shO\\TI abo\e. 

2. Estir11ate c.rOJJ )-riclds in l>lH,ltcls JJCI' ac.-c. 

3. :\lultiply lJt1sl1el yield~ by tl1t~ B'l'lJ fal:tors e:tbm'P. to obtain 
total ll'rt · content. Oi\ide l,(}()();(>00 to ohtain million BTU. 

'I'o calct1late potential fron1 crop re~idt1cs, folio'\,. the sa1ne 
pmrcdltre al1m·e, blJt nlltltiply tl1c r'Csttlt by .3. 'J'lte .3 value is 
a reas<>nable re<:c>verv ta<'tc>r c>f JO'!V 'vl1ich a(·cot1nts for 

~ 

rosidt1cs tl'1at cannot be recovered a11cl tl1c)SP. tl1at sholtld be 
left as soil conditioni11g. This 30't vall1c is a statC\\ide average 
ar1d tl1e rel·uvery fa(:tor can Val')' \vidcly throughout tJ1e state. 
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REFERENCl~S 

~1ir111t•sc>ta l ~r1e1·1.~..\' 1\gc1lC)' 

.\.J ler11ati\ c f':11er#{V IJi,•isior1 
61i/ ZH6·5120 

1•ar111ers H on1u 1\cJ rn i 11islraliu11 
t.:} 'J/ - ') r:. 'U 'I') ll - I_,) .,Jo- -

1\lc.ol10J lJ}Jdatt~ 
P.O. Be>.\ 3.l2 l 1 
:'-.tinneai>c>lis, .\tinr1csota 55435 

~1in11cs<>la f )P.J>art111c11l of :\grict1ltt1r~ 
Plar111i11g Di\ isior1 
612 296-7686 



6.5 

From ood 
Tl1ot1s<111ds of i\tin11esotans l1eat \-\ itl1 \\'Ood; se\1eraJ pla11ts 
i11 tl1e forestJ)' indL1Stl)' fuel tl1eir OJJ(~1·atior1s fr·o111 \Vood 
\\1astes. \i\'ood l1as lJc~ ·0111e a JlOpl1lar· f'or·n1 of 110111e 

l1eati11g; alJ011t a n1illion cords a )'ear· are usccl for ll1is 
Jltlrflose. 

KEY ISSUES 
1 ~)uugt1 T\-1innes<>ta's lar1d is about 2;,~. forested, inrreasing 
pl'essure on \,\.'Ood resources for use ir1 buildi11g materials 
may limit the quanti~· and incrca~e the pri(·e of \\IOOCt 

available for t1ume l1eating in coa1i11g years. Perl1aps the 
n1ost ir11portant issue is the use of small arid mediun1-sized 
private \\ oodlots. Properly managed, their prodt1Cti\ ity could 
mc>n! t~1an dot1ble. In a gi\en rommt1nity, a coopcrati\C 
eff on a111ong lot O\\ tiers could produce sub~tantial yields of 
,,·ood for both fuel and materials. 

Safct\1 and cn\ironn1cntal concerns shottld also be 
• 

co11sidurt~d \.vl1er1 c\:aJuatiI'lg tl1c use of \.\:Ood l'clr fuel. Safe 
operation of \vood sto,·es is essential to avoid fires a11cl otl1cr 
hazards. 1\lthough \Vood is a relatively c-lcar1 fircl, \vood 
bun1ir1g does release particulates a11d other en1issi<1ns '''hicl1 
can hann air qt1aJity. 

STEPS 
The State Department c1r Natural l'<'S<>urc·t~s t~stimatcs that 
natural yield fc1r \.\'C>c>d bic1mass is at>c>tJl .32 cc>rds per arrc 
r>er year, \vt1icl1 trailSlates to ru1 average of .-16 dry to1lS or 7.-t 
111illion BTIJ per acre per year. To c.c,ti1natc tl1c \.\Ood 
l>iomass poter1tial in a gi\ e11 an•a: 

1. Octcrrnine tl1e nt1111ber of acres availal>lc for \.\:Ood 

hanesting. 

2. ~tultiJJly acreage by 7.4 to deri\'c n1illion BTU per year 
potential. 
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llEl~EilENCl~S 

~ti11r1csota 1': 11c>rK_\' AgerlC)' 
Al ter11ativc l·:r1nrgy nivisic>n 
612 / 296-5120 

J\itir111esot<l f)P11art111t>11t of Natttral Resc>urces 
612/ 296-6157 

Singh! cc>1>if~s <J1 
l\'<J<>d .')t<J\ v Safct\' Cl1P.cklist 

• • 
and 
l)sing ~\<JOd SlO\CS a11cl r'ire1>laccs Safe(\' 
are a\'ailalJlc Jiun1: 

E11Cl'l{\' I 11t<1 r111al ic>11 Ccr1lcr 
:\1i11r1e::,tJla E11crg_\• ge11c.\' 
980 1\n1crica11 c:enler· Bt11lcli11g 
t 50 I .. Kellogg 131\ d . 
Sai11t PatJI. J\.tN :,;, 101 
611 / 296-5175 U\fplrc> area l 
800 652·97 ii (0t1t ... tatet 



6.6 

From imal astes 

la11u1·e a11d beddi11g f1·0111 ani111al feedlots arid dairies ha\re 
a l1igl1 e11e1-gy conte11t. A11in1al \l\1astes a1-e esJleciall)' 
suitable for digestion to 11atural gas. 

KEY ISSUES 
c;as 1>r'Oc.lt1ctior1 from arlimal \Vastes is cconon1ical fc>r 
cor11111t1nity t1se only i11 large vc>lume.s near co11st11111ltiu11 
c·cntcrs. llc11cc a lar~e 1>oultl)1 feedlot or a dail)' OflOrJtior1 
near tl1c commlJJlity is a flrerequisite for tl1is lYJ>ll <>f t•r1crg_v 
l<> he cffcc ti\'cly do\ clOJ>Cd. ()t}1envise, it~ lJSC \\'ill l>c lintited 
lCl Oll·farnl ar>plic·c1tic111s; SOITIC fan11ers are alread~• t1si11g 
n1a11ure ~as. 

The energy co11tent c>f \ari<>us n1anl1res i~ sl10\v11 belc>\\ : 

BTU )icld 1>cr cla)' 

Animal \\'eight 
1as gas at '100 B'IU 

1>er c·t1bic foot l 

DAIRY c:Cl\V 1,600 lb. 12,600 

BEEF f'1': 11: DER 1,000 lb. 17,100 

HORSE 850 lb. 15,000 

HQ(; BREEDER 500 lb. 5,400 

CHICKEN 4 lb. 120 

STI2PS 
I. Esti111atc populatio11 of each ai>plical1le ar1in1al type. 

2. ~lt1ltiply population l>~· B11J ~1iclci fart<>rs abo\·e to )'ield 
1rr co11te11t }Jcr day. 

3. ~lttltipl)• dail.v )'ielll l>)' 365 le> J>N>clt1c·c animal }icld; di\.'ide 
by 1,000,000 to ex1>re!) tl1e rP.sult in millic1n llTU per year. 
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;\li r111csc>ta I >e1>.11·1111t! t1 l of 1\gric \ 1ltt1re 
l'la1111 ing Oi\1 sion 
612/ 296-7687 

l\.li n nPsc>ta l~11crRV '\gc11cy 
Altcrnati\ P t·:nerl{_v Ui \'ibio11 
612/2~6-512.0 



Special Ener,... Crops and Peat 
~1i11nesotc:1 11as sigt1ificant bio111ass JJOLential i11 \Vl1at are 
called speciLll <>11ergy c1,0JJS. Tl1ese r'ops i11clude alder, 
<'<1ttails, ,,rjJlo\\'S, c:111d ce11ai11 1rasses a11d r·eeds. SJJC 'ial 
energy croJJS a1·e a valuc:1ble energy 1--eso111·ce 1Jecat1se tl1e)' 
l1a\ e little ~ood or J,a\'\' 111aterial \'al11e and the)' a1·e gro\\'ll 
in ar·eas that a1·e gene1·all~1 u11suitable for oll1er agricultt1.,al 
<Jr fl>rest tlses. Allottt 20°~ of l\li1111esota's land a1·ec:1 falls i11 
this catego11'· Six~, pe1·ccnt of tl1e la11d in tl1is cateSOIJ' is 
1>eatland \Vl1icl1 can IJe used for s11ecia1 energy c1·01> 
Jlrotluctio11. E11er~1 croJl clal<t at'<! \'eJ!' Jin1ited; a\1ailalJ)e 
researcl1 indicates pote11tial yielcls of 15 dry tons !Jer· ac1·e 
J>er )'eaI'. At 8000 BTU per· di)' IlOt111d, tl1at yield \\'Ot1ld 
£'Ontai11 240 111illio11 B'rtJ Jlf!J' acre Jle1· )'ear. 

P£lat is deacl, j)at~i~tlly de<!a)red JJla11t n1ate1·ial. 1~here are 
a111J1·oxi111atel~, 7.2 111illion acres of Jleatla11d in l\Ji11nesota. 
Unlike SJlecial energ\' crops and othe1" bion1ass r·esources, 
l10\.\'C\1e1·, JJeat r·ene\'\1S itself ~tt st1cl1 a slO\I\' rate tl1at it i 
considered a nonre11e\i\'al1ll~ 1·esot1rce. 

KEY ISSUES 

6.7 

1\Jthough 1>eat is usccl for ft1cl irl lrela11d a11d tl1e Smiet 
l r1ion. peat ft1el has not l>er.r1 developf•cl ir1 the U11itcd States. 
~tinncsota J1as spor1sorcd stt1clit?S <>f alten1ali\('S fur usi11g 
peat, inclucJinii( llurni11E!. gasificatior1, and )l.Llf'\ cstir1g 
techniques. t:c>r some co1nn1t11l.itit!s, gasification re1>rese11ts 
a11 or>portl1nit) to displace C.\.pe11sive c.:a11ctdia11 natl1ral gas. 
Direct bt1n1ing or \\Ct air oxiciatiot1 n1ay be altr.mati\'CS for 
large mu11icip<tl or i11d11strial installatio11s. ~Ii11r1cs<1ta 's 1>eat 
is typicaJI.}' lO\\' in Sl1lft1r cor1tcnt, \\ihir:l1 rcdtJ<'CS tile need t<>r 
t?XJJe11sivc J><>l1t1tion control t•q11i p1ne11t. ·rt1crc is little 
inforr11ation a\'ililable 011 lec·l111i<'al a5JJects <>f 1>eat or spucial 
energy cmp prc>dt1ctir1n ancl haI'\'t•stit1g. 1\n in1po11a11t <>11tiun 
to consider is li{rtl\.\i11g sr>ecial cnotl(,V crc1ps on peatlru1ds 

E\:al11atil>n of peal a11d spc<'ial cr1ergy cr't>ps as an e11nrgy 
alternative is c or11plc.\, and a J>rocedurc for rcso11rc·c 
asse..,smcnt is not <'lJrrently a\·,ailal1le. T~1c equip111ent for 
l1a1"\esting and procc.ssin~ is not n :adily a\ailablP. at tl1is time~ 
~!<>st ot tt1c 1>ea1 i11 ~linncsota is 011 statP-0\\11ed land on 
\\'hic·h a r>er111il tor t1al"\·csting ar1d recla1natio11 <>f n1inccl 
<treas is req\rired. Prudur.tion of special energy c:rops 111ay 
also OCClJr 011 state-cJ\\Tied tancl. ancl again, pem1its n1ay l>e 
rcc1t1irecl. Cc1111pliancc \vitl1 en\iro11rnentn1 1·egttlatio11s for 
1>cat anci spHcial er1ergy <"rop 1>rocl11cticln \\·ill al~> he 
lle('CSS.11V . 

\\ ithc>11t l1al'\·csting tl1e J>cat. 

fC\V c·o111n1t1nilies \Viii l1<1ve s1>ccial c11erg\' Cr<>t> lands c>r 
1>eatla11d suitable for i11clt1sio11 in local cr1r.rgy pla1111ing 
effo11s. Tl1<~ encrg_\' potential <>f tl1ese rcsc>11rct!s could rnakc a 
si~lificanl contributio11, 110\\'e\'Cr, to tl1e state's ovurall e11cr~ 
Stipp))'· 

SJ>eL1al e11nrgy c·rops and peat. like 111a11)' bion1a~s rest>ttrces, 
r(!C1uirc large scale recm·cry to be ccor1on1ical, \\ hirl1 ma~· 
limit tlteir a\•ailnl>ility for dC\clur>111e11t b)' l<>caJ ro111mt111itics. 
•l'J1cse rcsc>l1rccs may bn a11 (>ption for a t•o111n1ur1it~' t<> 
J>tirsUl!, ho\vevcr, if sn1all·scaJe te<'llnologics prm'e 
C<'llnornical c>r if a ro1n111t1nity enters i11lc> er1ergy 1>rodt1clic>n 
a"o an ecc>non1ic· de\:c lopn1c11t projpct either b)'' itself or \\ilt1 
adjacent <'<>111111ltnitics, or if a cc>n1mt1nity t!nColJr<lgHs privatP. 
dm·clo1>me11t , ·cntt1res. 

• 
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:\Jint1esota Dc r>arlrt1e111 c>f :'\:atttral l{esc1urces 
.\Iinr.rals () i \ isi<>11 
612 296-4807 

l\1ir'lnl's<>la l~ 11ert{_\' 1\~t·11c ·.'' 
1\J tern at i\'t' .. :11pri,.rv ! >i\1 sic>11 
(} 12/ 296-5120 

HioF.n~r~· l: tu>r cli11ntio11 Otlice 
270 Biologi('al !'><'iPnccs Ce111 er 
1445 Gurt11<•1· 
Utu\ crsi l\' 111 l\fi 11ncsuta -
Saint P<tlll. 1'.li'.\1 ;,:; 108 
612 373-22 I l 



District Heatin 
J~EFERENCES 

.\tir1r1esc>ta l·:r1erKv Agenc:v 
(l J z 2!16·5 120 

:\.1ir1r1esc>ta c>rgar1izatic>r1s itl\'t>l\·ecJ ir1 clistricl l1<.•ati11g: 

( ' ities c>I : 

.\fu1111tai11 lr'OI) 

C)vvalc1r1r1a 
\ \ Ol'l }1i1)gtrJl l 
.\Ii 1111ca f)Ohs 
St. Pt1 t1l 

.\tuol'l1cacJ 
ROl lie~ t Pr 

Austi11 
\ 1rg1rua 
l)llllllll 

I lil1bi11g 
Illut• f·:arth 
f)BtfOJI I ;tkes 
1 ~ai1111u111 

Ne'' l lrn 
Sil'('}>}' E)'t' 
S1Jri11gtif'lcJ 
\\'ill111nr 

l\.fi1111csottt i\.1t111icipal lJtilities 1\ssc>cialic>r1 
612 682-4104 

l11tt-r11a1ic>r1al l>istrict Hcati11g 1\ssoc1atio11 
Uf>pcr ~lid'' est Seel ic>r1 
t :i8 f\n•rnt•r Btulcli11g 
417 N. RolJPr1 

St Patil, \li11r1csota 5510 l 
612 297-8955 
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Financing energy programs in the community may be the 
hardest challenge in the energy program. This section 
presents a fe"v tools that have been used st1ccessfull)'· Using 
the capital bttdget l7.l l can be an importc.1nt means of 
shifting energy costs out ot· short-term energy bills into long
term energy investments. Operating bttdget set-a...'iidcs (7.2) in 
the operating budget are another form of bt1dget funding, 
1norc oriented to the short-term. Loan financing (7.3) is 
presented in se,reral alternatives; tax incentives (7.4) are an 
i mportan l ' 'carrot" to most fina11cing efforts. Federal ft1nds 
(7.5 l can be t1sed for some JJUrJJoses; bond financing (7.6) 
may be a feasible a1Jproach for some local governments, 
acting alone or together. 



7.1 
F H\"Al\f"f~ C; 

Capital Improvement Project Review 
l l1is tool is desig11cd to lie\ elop \Vctys to er:isure that tl1e 
local govern111e11t 1s lJudget or ca1Jital i1111l1'0\1e111e11t 
Jlrograrn cor1tains J>rc>jects that c:!11l1a11ce long-te1·111 e11e1·ro' 
efiicic11C)'· 

KEY ISSlJES 
ltcrt1s ir1 tl1f! lluclgnt c>r raJlitaJ pla11 earl l>e ar'\ in1r><lrtant 
111ea11s of l>tJiJ<lir1g l'llClft\' cfficic11c~· into tltt: cc1111111l111it~· fc1r 
tl1c f1.1tl1rc. 'fo tic> tl1ls. tl1c s1.1l>n'lission ancl rci\e\v i>1l>t·e~s 
nel'cJs SJ>P<'ifi<· \\'<t)'S tc> atft:l't cncrs,\' ntfic·icn<·)• in caJ>ital 
prt>i ects, Slll' 11 as: 

• h'i\'i11 ' l1igl1er prir11ities l<> subrnissions tltat lta\ P enc.''1{\' 
cft1cient in11ovations; and 

• C'rr.atir1g enC'l{\' eftit•icnc·~r ~~P.\\' (Jmc·cdtJl'CS tel lllake Sltre 
tl1at c:c"tJ>ital JlrojPrts arc as energy efficient as 1>o~sible, arid 
that r.nP.rro•· effic·icnt altcn1ati\·cs arc r.011sidcrccl. 

1\.'i a11 cxn1111lle of tl1e latter itern, tl1e cit;\' t'Ottl<I require tl1at 
a11 "(•11c11{.\ l>t1d~E?t " l>e pre1Jarecl alu11g \\'ilJ1 a fir1anc·ial 
suhmissior1. Tt1is " r.nergy IJttdget ' shc>uld in<'ll1cic: 

• tile total ''(jfp cycle" e11e1l{}1 COS1 for lilt! f>J'C>jcc•t; 

• t!vah1atjcl11 t>f altcn1atives to the prc>jec·1 tl1at \\Ould t1so lr.ss 
f!rlel1{y 1 \Vitt1 c:clst projec:tior1s; and 

• pos~il>lc n1odificatio11s to the project tl1at \\utalcl reclt1c·e its 
enPrgy lJSP., \\.ith c·c>st cstin1atcs. 

I. Develop a method for T'C\1C\'\ir1~ raJ>ital i111proven1e11t 
1>rc>gram items that assc.,.scs c11crro· it111>acts and C\'alt1ates 
al1en1ati\ es. 

2. l lsc abo' e mctl1od to re' ic\\. cl1r1'Cr1t c:IP itur11s tc> identin' 
• 

1>c>t«•r1tiaJ eontlirts \\ith cnerl{\' goals •111cl 1>rogra111s. 

3. l)e\f~lc>p amPndmcnts tc> the CIP to 1'Cdt1rc cor1flicts '' itlt 
c11CT'ft'' cfficic11cy go.-ils. 

4. 1\dapt tlte mett1od fru111 SlHfJ t as i1a11 <>f 1J1c~ n•1,tt1lar CIP 
ilt?lll f'C\1e\\' proCt'SS. 

REFERENCES 
t~apitaJ H11dgc1ing and Energy l lsc 
l'c>rtla11d, Oregon, Bureat1 of l'lar'lr'lirll{, f)ftice <>f Polic~· Ar1alysis 

l .(fe-L)1cle (,'osting: A c;uide .ft1r ·"electing 1:nergv L'onsen1ation 
Projects for Pl.1blic /Ji1ildir1gs. l J.S. [)cpartr11r~nt of (;on1n1crcc, 
National Bt1f'f'.a11 r>f Star1ciarcls, \\'ast1ir1gtr>11, IJ.C ~. 202:14. (l f.S. 
c;u\ er11r11e11l Printi11#{ ()fficc Nt1mller: 54--00J.OOJ. l 0980-1 l 

Sirn11lifit!d energy Ucs(~n Ec:onc1rnic:s. tNBS Special l'ul>liration 
5441. U.S. Deparl111er1t uf C c>111111er<·e, ~alio11al Burt>.al1 of 
Standards, \\'ashington. n.c·. 2oi=l4. 



7.2 

Opera tin.,._ ides 
Mall)' citit~s list sn1a1l c..apital otitla)' iten1s i11 tl1eir 
OJJerati11g l1udget fl111ds, t1st1all)' fo1' t~quip111e11t ite111s 
per1:aini11g to a SJ>ecific depart nle11t or ft111ction. TJ1is 
n1etl1t)d ca11 lJe tised Lo dedicate 111c111t?)' to small or 
111ocie1'ate size t?ne1'gy prc>jects tl1at are 11c>1 l>ig <!nough to 
ht! 1>art <>f tl1e caJJital in11Jro\re111e11t prt>gram, or tl1at are 
reJJCtiti\'C i11 11ature suct1 a.~ ligh1 l>t1ll> rcplace1ne11t or 
11oiler sen.~cing. 

KEY ISSUF~S 
Po11la11(l, Oregon, l1as n1ade a poliC)-' of using 1% c>f its annl1al 
hltdget for energy e..\:per1ditures. CJf cot11~c. tl1i.s \\Cls (J<>rle a.s 
part of a compretiensi\e O\ eraJI cnr.rS)• plc111 that J>ric>ritizcs 
c11crgy S<l\ing measures and pla.rlS tl1e ti111ing a11d 
proccdl1rcs for in1plr.menting them. 

STEPS 
1\ prarticaJ approacl1 to dc\Clo1>ir1g er1t!rg_v set-a.sides \\·ould 
include tl1e foUO\\:ing steps: 

t. Develop a romprehensi\u list of c11crg\' c·onser\'ation 
n1easltre . 

2. Oe\elop a p1io1ity list on a ~·P.ar-l1y-year basi.s for ec1ch 
departn1cnt or fi1nd area. 

J. Dctern1ine ho\v n1ucl1 r11011cv ''ill l>c B\'ailahlc in ~ach 
• 

departme11t or fl1ncl bl1dget fc>r tl1P P11u'l{V set-aside for tl1c 
coming year. 

J... E.11·r11ark speC'ifit• enel'l{Y tneaStll'OS for fl1nding \\ittl the 
cc>ming year's set-aside. 

5. DC\clop spec:iti<! actio11 pla11s for cacl1 cncrl{V n1easure. 

REFERENCES 
Capital Budgeting a11tl E11e1'g\' Use 
Portland, C>regon Bltreal1 uf Plcu111i11g 



Loan F·nancin 
JJoa11s ar'e t Ill~ 111ost co1n1nor1 111etl1c>d <1f fina11ci11g l10111e 
in11J1'0\e111e11ts, bt1si11ess reno\1atio11s, a11d ot11er IJuildi11g 
i111111·0\1e111c11ts tl1at ca11 inclt1de er1er'l:{\' 111e~1s111·cs. 

KEY ISSUES 
l,c>a11 1>rc>gran1s l1a\·c become a popt1lar \'vay to fi11an<·e 
er1erg,, pr<>ie<:ts in the hon1e. Some <>f the 111ost effecti\e 
aJlJll'tJat·t1Ps l1a\ e hPt~n: 

• 1hc ~linncsota Housing Finance /\gcncy llon1e 
lr11111·c>\Prt1<~r11 J,c>ar1 Prc>gram; the agency issues lo\.v
intercst ft111cts, a11d t1ses tl1e proceeds t<> c·rc,ttc 
Jc>\v-inten>~"it l°'tns throt1gl1 local banks 

• usi11g c:c>rnn1unit)' l)e\ elc1pment Hlcx·k Grar1t fur1ds to 
rn•a tc no11-r>rofit corporations. \Vl1icl1 ca11 isst1t: loar1s 
on a re\·oJ,ing ha sis, on a def erred-pay1ne111 1>asis, 
ar1cl ttt lovv ir1tercsl. 

Loa11 Jlrcigra111s are l>est supported hy grant (Jr'O#(ra111s ft>r 
thr>sP. lJTl<thlP to <tff'ord lo.'lns; the ~1nHF1\ pro~1·a111 l1as sucl1 a 
co1111Ja11io11 ~ra11t prograrn. Local {:ocn1nunity Action 
age11cies also l1a\'e had \veatherization grants; 110\.\'e\ er, these 
grants ''rill likcl~1 tJc tnade part of a larger bloc·k gra11t 
Jll'<>~ran1. 

S'fEPS 
1. Constalt local bankers to sec if tl1cy ar • participating iJ1 LJ1e 
:\.1nHFA hon1e imprm·ement loan 1>rclgram. If not, \vork \\'ill1 
them to dc\'Clop participatior1. If so, \\Ork \vith tl1cn1 to 
increase p..'trticipation and link tl1c lc.N111 11rol{rn111 to other 
cnc11(\1 progran1s. 

2. ( 'onstJlt lo<·aJ lJti)ities tel identify COCl'Et'' lo.'ln Jlrogra111s 
tincfen\'ay. If J>rograms e.\.ist, t1el1> i11c·rp,asP. J>ar1iripation and 
Unk the progran1 to other energy cfl"orts. If riot, er1courage 
utilities to de\elop fu1a11l'i11g 1>n>gran1s ir1 <'<><>J>«~r-Jtion \\ith 
otl1cr cncrg,\' efforts. 

3. If tl1c comn1t1nity is a IJlock gra11t rcc.:ipie111, re\it::\\' the 
pro~ram arid its rules lo ide11tif~· UJlpurtu11ties for energy 
fi11allt'ing throu~h the c :n1~c; J>rt>grar11. 

REFERENCES 
l\1i11nc:sota Housi11g f 'i11a11cc 1\1-tc11e_y• 
612/ 296·8844 

Cit~· of \.\1cl'lila Horne lnsulalicu1 l.<,a11 l'rc1grru11 
Cit\' of \\1cl'lita , City Hall 

• • 

455 i\. 1'\tai11 Street 
\\"icllita, Kansas 67202 

local bar1ks 

local ttlilities 
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Tax Incentives 
'I ax i11f·enti\es i11clt1de federal a11d state incon1e tc.tx credits, 
a11d abate111e11ts 011 (lrOJle11~1 taxes for e11e1'g)' 
i 1111)1·0,,e 111c!11ts. 

KEY ISSUES 
l...cJeal t-(<>Vt~r11111t!llts earl l1elp e11cot1rage er1r.rgy t·or1sen1atior1 
a11d re11<'\.\:alJlc resource in\ cstmc11ts tl1rougl1 t>•'<>J>erty tit:\ 

creclits. J·oderal tax crecJits already exist (tip tc> J5% <Jt tl1c first 
52,000 of e.xper1clitt1res, or S300l for consel'\'3tio11, a11cl S(>lltr 

eqt1i1>111e11t (tip to 403 of the first 10,000 or S.t,0001. 
l\Iinnc ota 's rcne\vablc energy ta.\ c:redit allo\\S direct st;.1te 
inr<>me t<L\ ('reclits c>f trp tc> 20% c>f tt1e first SI 0,000 in 
f'XJlCllditLlrflS, fol' itCillS SllCll as: 

• 1>assi\'C ~olar s~·ster11s 
• eartlt sl1eltc1'\!tl l10111es 
• hic>n1ass c·on\'f!rsic>n equipment 

Sor11c 1>ropcrty O\\ ncrs, hO\\'C\'cr, arc rcl\1cta11l to i11stall e11ell{\' 
fc4lrt1 res '' t1ir.t1 1·aisc tl1c assessed \'alt1c of tl1eir l>t1iJcJir1gs :111d 
tt1t1s itl('rea.se tt1eir pr<>1>erty taxes. Some <·ities ha\<l dcvclo1>cd 
"ta.x al>ateme11t" 1><>lic·ics that cxcltide energy i1111>ro\·on1er1t.s 
f1'()111 Lax as.scss111e11ts. 

Tl1c ta\: at>atu111c11t approacl1 Cc'ln be co111l>ined \vitlt la11ci trsc 
strategics. If tl1c local go\cn1111cnt seeks lo attrac:t higl1er 
dc11sity devclop111c11t i11 selected areas, it cai1 offel' ta\ 
al>atc111c11ts tl1at assess properties btrilt i11 desirt~ci <1r-eas at 
redtrccd ratPs. 

1. Obtai11 inf or111alion and b1·ocl1t11'Cs or1 state ancl federal tax 
credits from the l\li11nPs<>ta 1-:11crgy Agert<'Y lnfc>rmation 
Center. 

2. Oistribtite intorn1ation on ta"\ C'redits inde1>endently and as 
part of other prc1grams. 

3. Rmie ... , · ct1rrent proJ>Crty tax asscss111cnt n.ilcs to assess 
possibilities for e."\cmpting r.11cf"J{\' i111prc1\f!n1ents fron1 

• 
asse~n1e11t 111creases. 

;\f i n11esota F.11erg)• .\gene~· lnfornlation C:flntP.r 
6 J 2 196-517 5 I 111ctcu area 1 
X00/6.:;2 -97~7 l<>utstateJ 



Federal sistance Pro,.. rams 
Several f'ederc.tl progran1s can be L1sed to SUJJport or 
enhance lucaJ energy efforts. Tl1ey inclt1dc: 

\\/E.ATHERIZATIO~ ASSISTANCE 
Local CAP agenc-it>s have been pro\riding direct '''eatl1c1;zatio11 
se1'\'iccs to lO\·V ir1co111c a11(l cldcrl\' residents. Ir1 some ca~es, • 
C'AP agencies ha\·e \V<>rked \\rith the Title I l lc>rne 
lmpro\emei1t Loa11 Progrrun co provide botl1 direct grai1L"i 
a11d fir1ar1ced i111pro\ cr11ents: 

Contact: 
Local O\P i\gcncy, or the 
State Department of i:-:cc>rl(Jmic Security 
612 ·296-5744 

·1·rr1 ,1: I HOl\fl!. l;\IPRCJ\'E1\lENT L01\NS 
Tl1e 1\finnesota Housing financP. Agenc..-y '''orks \\rith 
l1t1ndrcds of lac.al lerldCni, pt1rcl1asing home i 1nprovcn1e11Ls 
lo.-.11s that can inclt1dc energy n1casurP.s. 1\fnHF1\ issues 
bonds to create C<-ipital for these loans and tiscs Hll])'s 'fiLle l 
it1surancc progran1 to asst1re loC<'ll lenders. 

Contac:t: 
Local lenders 
or the l\lfinnesc>ta Hc>usin~ f'inance Agency 
6121 296-88.J.-l 

CC)~li\.1l1NIT\' nr:\'l:J OP!\lt-: ;\;'T' Bl .()( •K \.H.i\.~'I s tCIJllG l 
The CDBG progra111 l1as lJecn \Vidcly t1sed for a \rariP.ty or 
r:ommunity impro\ements, ai1d recently c11crgy projects 
l1a\ e been i11t!lt1dod as eligible lJses c>f (:rJBC; tur1ds. c:oac; 
furlds 11a\ e bee11 usec.l for reclucin~ loan inlcrcst rates, for 
tl1ermal flyovers, a11d for l)tlilding solar ad consel'\1ation 
de111011stratio11 sites. 

(:ontac1: 
HUD 1\rca Office 
612/349-3019 

Piql•a, Clhio 
513, 773-128.J 
(CUBG fttnds lt~ed to md11cc interest rates on loam; for di~tricl 
l1e a ting 1>rogra 1n. i 

I lutc..:hi11so11, Ka1isas 

Citv ot' Hult!hinson 
• 

125 E. Ave11ue B 
P.O. Box 1567 
Ht1tchinson, Kansas 67501 
CDl~G funds t1sed fc>r thermal Oyovers, educatio11al can1paig11, 
and lo\v i r1terest lc>aa1s. 1 

Evanston, Jlinc>is 
l'la111ling Dc1:>artmcnt 
312 '328-21 ()() 
I CDBG fl.ands ttscd for neighborhood solar and cc>nservation 
demonstratio11 <tnd trai11in~ progra111.l 

1\PPl\OPRIATI:. TECHNOLOGY C~RA1'\1 'I'S 
'f}1e Departn1cnt of Energy's 1\ppropriate Tec:hnology Sn1all 
Grants Prog1·am provides f(rants tip to $50,000 to develop, 
<lesig11, or bttild in11ovativc smaJJ sc~ale renp,wahle resource 
technology prt>jel'IS. [•'u11ding ~ limited but papel'\'\'Ol"k is L10l 

1Jurde11S0me <-Uld eligibility is fairly open. 

Cc>ntact: 
Uepartn1c11t of Energy 
Region 5 Office 
Chicago, Illinois 
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Tax-exempt Bonds 
1a-x-exe11111t 11onds are fi11anci11g inst1~1111e11ts isst1ed by 
pt1blic e11tities, tl1e i11ter·est 011 '''l1icl1 is e en11lt f11on1 
federal i11co111e tax. This tax exe111Jltio11 111akE~s tJ1e llonds 
att1·acti\ e to itl\1esto1·s, a11d allo\\ s tl1c llo11ds to lJe issued 
belc>\V tl1e 111a1·ket i11terest rate. Tl1e lo\\1 i11te1·est rate and 
]011g te1·111 111akcs bonds a11 attracti\1e fi11a11cing toc>I, 
bec;at1se 1>eriodi Jlayn1e11ts ca11 l1e relati\rely lo\\'. 

'fa\ c:.\PlnJ>t l>o11ds are becoming an in1portant source of 
fi11ar1cirlli( for cr1ctl(\' progr-dms, especiall)' in an era c>f l1igh 
con1111crcial i11tcrcst r<.1tcs. 'fhe ~1innesc>ta lf1>usir1g l;'ir1a11ct: 
Ager1ry's Iit•\er1ue Bor1ds arc used for home in1provcmc111 
loa11s tt1at ca11 incl\1de r.ne~· measure~. liurlingtc>r1, 
\ 'crr11<>11t, rcc·t:11tl)-' 1>assed a S2 1nilllion bond issue to tinancr. 
its Cl\Cl'h,'V co11scr"\'Ution program. l\1inneapc1lis pJa11s t<> iss\JC 
$3 r11illio11 i11 ta\ c.'cn1pt financ·ing t<> fi1nd a lcl\\' ir1terest 
t~rlP.rE{V co11se1,-ation loar1 progran1 in associ.atio11 \vitl1 tl1e 
l\tinnP.g<tsc·o gas t1tilit~·. 

Besides cc>n1-tflr\'atio11 1>n1grams, rec~11t f etleral le#(islc.ti1111 l1as 
J>crmitted ta'.\-{~.\t!rltf>t fi11anci11g to IJe ttsecl for certain kJ11tls 
of c11011{V tcchnolc>gics, inc~ll1di11g: 

• l1iornass 
• alcol1ol 
• h\1droclcctric 

• 
• \\ir1d er1erg_y 
• solar energy 
• gcott1cr111aJ 

£\ed \\'ir1g issl1ud a gcr1cral c>l>ligation l>oncl 10 tina11c·~ a sc>licl 
\\'astc rc>n1l>ustic>n plant. Crtinerdl Obligatio11 IG.C).I bo11ds are 
easier to isst1c tl1an rmcnt1e bonds, if the iss\1er·s l>c>nd rati11g 
is good, l)CCAt\JSl! (;.(). l>cJnds are backed b}' tllP. iS..,lJP.rs ta\.ir1g 
f>O\\'f•r a11cl " ft11l faitt1 a11d credit". Rc,·cnuc bo11ds arc l1<lcked 
011ly 11~' JJrojcctcd rcvcnt1e from the funded projcrt. RC\:CO\IC 

bonds n1ay he mort: 1><>JJt1lar lc>cally i11 Lltat tl\ey dur1 't affflrt 
ta'<t!S l>r the J>ltl>Jic Uebt, \)tll Careft1) r1egotiatiOllS are lleedecl 
le> e11su1·e a reve11t1e strea111 that \\.ill cover bond 1><1ymcnts 
O\ e1· tl1e fttnding period. 

Bortd li11a11ci11~ c.an he: an effcc:ti\'e \'\'ay tu ft1r1d a lc>an 
J>r<>~ram. Jt c·ar1 create lo\v e11otigl1 intc1-cst rates a11cl lor1~ 
c11ot1gl1 loan rc11ayn1ent tern1s that the loans be<·on1e 
attrac:tive tc1 consume rs. ff O\-ve\ler, bo11d isst1cs 111a)' rcqt1ire 
cxtc11si\•e 1>1us1>ec:tive analysis, documc11tatio11, ur1d 
11cgotiatio11, nncl sl1ot1ld be considered <-aren1lly. Als1>, t l1c 
costs of i~uir1~ bo11cls reqt1irc tt1at bond isst1cs Ile fairl_\' 
large. This mca11s that instr.ad <>f each Jocal go' en1ment 
isst1ing its <>,vn bc>r1ds, a consolidated issue b)' a state or 
~onal at1thc>ril)• is often more eco11on1ically f casiblt!. 

J. Rc\.iC\\' the l1>ral gel\ er11111£!r1t's ct1rrcnt hond-isS\Jing 
prarti<'es, l1011d rating, etc. 

2. He\ie\\ nliljor energy projerts 11eediI1~ substru1tia1 
finanC'iJ:1g. a11d ide11tif~· finar1ci11g net!ds. 

3 . E\ alt1ate feasibilil)' of fi11a11ci11g CllCflt\' projcc·ts through 
local bc>nds, eitl1er 011 a project-by-projcrt c>r cc>nsc>lidated 
basis. 

4. Rc\lC\\' pc>te11tial for 1>articiJJitti11g i11 a bc>nd issue \'\ilh 
other u11its of govcr11111cr1t tc> rcclt1re l>c>11d issua11ce costs and 
del>t l1t11-de11. 

REFERENCES 
;\lir111esota Housing Finar1<·u AgP11c~· 

612 .2~6-8844 

:\tinnea1>olis lic>usir1g a11cl Rcdc\clopn1(:!tll 1\l1thc>1il~' 
612 349·2513 
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Sample Resolution 

RESCJl.JUTION NO. 80-26 

Rl': SOl.1UTTlJN ES'fAiil.;JSl:IING A CJiA~IPLIN ENERGY CO~!J1\fISSION 
Al\'f) fJl<:t"INING IJUTIES Ai lD HESPONSIBILI'l'IJi: S 1'Hf: Itf:OF. 

\Vlil~Rl::i\S, tl1c City of Cl1amplin is pron1otl11g cor1se1'\'<.llic,11 a11d efficient use of energy rt!SC>t11't 'C!S \.\'itl1ir1 the 
romn1t1r1ity, ar1d 

• 

\\111':1\l'.. \S, i11 respc>nse tr> the increasing c·onccm for cr1erg_v <'<>nservatiur1 it is desirable l<> eslal>lisl1 a11 E11crgy 
c:on1missior1, ar1d 

\VHERE.r\S, tl1e Cit)1 Cot1nc.·il has the at1tl1orit)' lo cstal1lisl1 advise>•)' <"<>mmh.,sions lo fc>rr11l1late J><>li<·.v for n1u11icipal 
flJr1c·tic111s ancl a c ti\ itiPs, arid 

\.\:lll~ltl:AS . in 1>u1•st1it of sucl1 goals tl1e c:it)' C'ol1r1cil recognizes the need to dcfi11e tl1c dtatic a11d rcsponsilJilitics tc> be 
assif.'Ilcd to an Encr1{\' Gon1n1ission. 

NO\\', 1'HI-: AEFORE, llE IT RESOL\'ED b)' the ( :it)' C.ouncil <>f thP. (.ity <>t c:harnplin that tt1ere is l1erel>)1 cstablisl1cd 
\\'itl1i11 tl1e C.it~· of Cllilmplin an adviSOI)' Er1crgy C c1111mission as follO\\S: 

SlJl>di\isic>ll I. TITI,E: This organizatic1n shnll l>e k110\vr1 <ts t}1e Cl1ampli11 E11e~· c·umn1issior1. 

St1bdi\isio11 2. SCOPE: 'l l1e scope of acti\ity of tl1is C <>rn1nissio11 shall consist of ad\isin~ tl1e City Cot111<'il and ,,ther 
C' han1plin achisory• romn1is.."iions regardi11g 111attcrs rPlc\'ant tu er1ergy use and t.·011i-.en11lic111. 

Subclivisiorl 3. PUHPOSE: 'l'he ge11ercll purpc>sP <>f this Co111r11issio11 is to n1011iturdata to till! cor11111tn1ity on effcc:ti\•e 
cor1scrvation and tl1c efficient t1sc of energy 1-csc>urc•t!S, and matters relevant to enc'l{V conscrvaticlrl i11 C' t1arnpli11. 

Sl1l1di\~sior1 ..i. Dl l'J'IES AW RESPOi\'SIBllJJTll·:S: 111 fl1ltiJln1ent of its pt1rpose. the dt1ties a11c.l rcspor1~il>ili1ies c>f the 
Co111n1i5sion sJ1all be to: 

( t 1 lJevelclp, recornrner1d, ar1d, UJ><>n adoptio11 lJ)' tl1c C:it~· Council, mo11itor tt1P in1plen1entation 
of a co111prehensi\1e e11ergy 1>la11 fc>r <>pcration of all n1unicipal builcli11gs in tl1c < ity 
of Chan11>lin. 

(2J lle 1>c>rt le> the c:ity ( ou11cil regarding a<'l1ie,·e111t!11ts lO\\'aI'c:i ftalfilln1ent of the C'll1111>rel1e11sivc 
er1er#{}' plarl artd recomend amcndr11c r1ts tc> tl1e r>lar1 as may he \Varranted. 

(3 1 I>m.'Clop, recon1mend, and. t1por1 adoptiort l>)' the c :i~· c:ounr.il, disse.n1inatc ir1for111ation on a 
( 'ity plan for energy emergenc ies. 

(41 Ue\elc1p ar1d recomrne11d fp.asil>le n1cthods to J>romote energy consel'\alion pm rams. 

(5 ) St!ne a~ a fc>rum for the c itizens of Cllc'lt11pli11 lo \oic·e opinions regardir1g er1t!rgv c·cJ11se1'\alio11. 

(6 J J)issen1inate information to the citizens <>f <:harnplin and con1mt1nity organizations. 

St1bcii\isio11 5. COf\.IPOSITIO~: Tt1e Co1nmissic1n shall be co111poscd of a cllair1na11 ar1d six 111cn1bcrs. all of \vhom 
shall be appointed and scl'\.e as set fortl1 i11 Sulldi\tision 6. 

Slab<ii,ision 6. ;\IE~1BERS ~IETifOD OJ< SEU:C:1101\' - TER:\t OF OFFICE - REJ\10VAL: 

(~hainnan: The Chairn1an shall be appoir1tccl a1111u<llly hy the ~1ayor with n1ajorit)• co11scr1t of tl1c Cc>t1r1cil. The 
C'hainnan nlay be rcn10\'Cd by tl1e 111ayor \.\'illt majc>rity consent of the Cottncil. Tl1c Cl1airr11a11 sl1all asst1re 
f\1JfiJl1nc11t of the follo\ving rcspo11sibilities in additior1 to tl1osc other\\·isc described herein: 

( t 1 Preside O\'P.r meetings of the Co1111nisttion; 

(2 1 Appear or appoint a represe11tative to a1111<~ar, as r1eces.sary, lJef ore tl1e CJty Cot111cil ar1tl City atf\isof)1 

cor11missions lo present tl1e vir.\~Jloint of tl1e Cu111mission on matters P'!rtaining tc> (~r1e~1 

c.onsen:ation as it relates to iss\tes t1r1der C'c1nsidcration b\r the City Cow1cil or said co111111ission. 
~ . 

(J I Pr<>\idt! liaison \vith other gm e rnrnar1tal and voltantccr trnits in 111atters rclati11g to c11erro· 
c·o11sel'\'<lliun fc>r the purpose of obtai11i11g arid Jlro\iding information. 

Vice ( l1air1na11: A \ 'ire Chairmar1 shalt be nJ>pointcd a11r1uall)'' by the Chainna11. 1'he \ ' icf! Cl1c:1ir111a11 shall 
pcrforn1 st1c l1 duties as ma}' be assigned l>)' the Cl1air111an a11d shall assume r(!Sponsihiltir.s <>f th<: rhair i11 the 
absence of tl1e Cl1air1nan. 

l\.lc111bcr's 'l'cr111 of Office: ~ten1bcrs <Jl 1t1e c;on1n1issio11 st1aJJ be appou1ted l)y tt1e ~1a~'<Jr ""'itt1 n1ai<>rity 
cc>r1ser1t of tt1c Cot1ncil for tern1s of tl1rt!e ) ear:s, e~<·Ppt that an)' person appointed to fjlJ a vaca11cy occtarring 
prior to tl1c c.,piration of tl1e term for "' hirh his 1>rc<lecessur \\'as appointed shall be appointed only for the 
ro111ainclcr of S\1ch ter1n. Upo11 P.xpiralio11 c>f l1is ter111 of oflice, a member slia.Jl c·o11tint1c to serve llntil his 
st1ccessor is .<lflpointed and shall have qualificcl. 
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RCJ>rt~sc11t~11ic>11 llPquire111ents: Co111mission n1c1nbcrs sl1all reside in the City of c:han1plir1: 0110 111e111bcr fN>m 
cacl1 '~arc) a11cf tt1ree mP.ml>ers-at-largc, pruvicJcd tltt•ru .st1all l>e 110 ntorc tl1an l\vO c:orl1missio11t!f'S rcsidi11g in 
the .sa111c \\arcJ. 'I Ile Ct1airn1an of the (:01nn1issicJr1 st1all Ile one c>f the membe11;-at-l<11)tc. 

QtialifiraticJns fcJr ~len1bcrslllp: i\lcn1bcrs of the Co111111issio11 sl1nll })C residents of the c:ity of (;}1a1111>lin \.·vhile 
scr,'i11~ 011 tl1c c:on1n1ission and ~luill represe11t u l>rc>ad rdnge uf interests i11 ctlOfln' ronscrvaticJ11. 

Initial 1\JJJ><>intn1e11t: Tl1e Co111111ission t111clcr tl1is rcsolt1tio11 sl1all })cco1nc cffcr.th·c r1n l\taret1 1, 1980, and shall 
<'<J11sist of tt1rcc 111cn1bcrs appointed fc>r a term 1hrc1t1gh (Jcc·cn1h€!r 31, 1982, t\vo 111e111bcrs appointed fc>r a 
tcr1n tt1r'Ol1gl1 llP<'<~mbHr 31, 1981, ai1d nvo 111c111l>HJ'S appointed for a term throttgh Oeceml>er 31, 1980. 

Rcsig11atio11s Remo,·al from Oflice- Vaca11cics: ( c>n1missit>nerb n1a)' resign \'Oll111tarily <>r l>l: r(•r11ovcd fron1 
ofiicc by tt1c ~ta)'Or \\ith ('(Jnsent of tl1c majorit)' \ Clte of tllt' c: it)' c:c>llllcil. Tl1rcc COllSC('lJti\C! UllPN\CUSCd 

ahsences fmn1 duly c·alled Comn1ission 111cctings sl1all co11stitt1tc at1lo111atic resignatic1r1 fror11 office. \ 'itcanc·ies 
in tt1e C <>mrnissiu11 sl1all IJc filled b)' may<>ral a1>JJC>i11trncnt \\ith 111ajc>ril)1 c·on.,ent of tl1e Cit~' Col1r1ril. 

(;onl(>e11~tio11: C:un1missioncrs shaJJ SCl'"\C \.\ ithOllt ("OlllJ)Cll5''lliOJ1. 

Sltl>di\ isi<)ll 7. l\lJLES 1\.1\JD PROCEDURES: The Con1n1ission shall adopt such rules ar1d pro<.:c.><lt1rc•s nc>t 
i11cor1sistc11t \Vith these pm\'isions as may be necessary tor the proper e.\.eCt1lio11 arid conduc·t c>f l>usi11css. 

Sul1divisio11 R. ~1££'11NGS: Tl1c initial n1r.cting of tl1c Cornmission shall hr. con\enecl at tile call of tl1e 
Chairn1a11 dt11i11g ~tal'cl1 1980. The~after regt1lar 1l1ccti11gs sl1all be held \.\ith the date a11d tir11u tc> l>c 
dctcrn1ined 11)' ·the c·ommi:,sior1. Special 111cctir114s rtta)' l>e callecl I>)' the Chairn1an. 

Sul>divi~io11 9. EX Ot'I·'ICIO :\fE~tllF.RS: The ~1a)•or or l1cr/ l1is Co\1nciln1r.mher appc>intee 11ta}' sc1,•c as an P..'{ 

officio r11c111bcr c>f thr. c:c>n1missiu11 pri\ ile~ed to ~1>eak 011 ail)" matter bttl \.Vitt1out a \ 'Ote. and shall J>rovidc a 
liaisc>r1 1,et,vue11 tl1e c·o1n111ission and the Citv Co\tncit. 

• 

'l'he 111otio11 for the adoptic>n c>f tl1e fo1·egoi11g resolt1tio11 \Vas clttly sP.ClJnded by ( :ouncil1nen1bl!r l•ic:k a11d upo11 votl! 
l>ei11g taken tl1crco11, the follc>\\ir1g vc>ted ir1 fa\1c>r tl1ereof: ~18.)'l>r Nt1r1n, c:ot111cilme111bers Bald\\.ir1, .J•>l1nson, Rick and 
\\'i11ct1 a11d tt1c folJo\.vi11g \ 'Oted against the same: no11e, \\'herettJl<>ll said resolt1tio11 \vas pa~scd this 2211d tlay of 
Ja11t1arv, 1980 . • 

Joscpt1ine D. Nt1nr1, l\fa)·or 

ATIES'I': 
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SA1\1PLE RESOIJUrfl()N 

Rl~SOLUTICJN ES1'ABLISiiINC, A 
COUN'l'\' ENEll(;y MANAGEI\fEl\1T POLICY 

\\'l-lEJlEAS, tl1c 11atio11al ec<Jllonlic, cn\iron1ner1tal, and e11e®,· tt\'llilalJilit)'' si1uatio11 rcqt1ircs that tl1e citizens c>f tl1c l nited 
Slates e:111cl its orga11izatio11s a11d instilt1tiur1s c11gagc in an ongoing <!tl(~ll{\' 111ru1agcmcnt efl"c>rt; and 

\\'HF..RFAS, tl1e Cot111ty c>f a<•k11c1\vledges tl1e 11ec-?d for \1igorol1S Juee:tl cor11111l1r1i1~1 action and rc>t1111')'1 

gm·crnment leadersl1i1J ir1 e11erg_\' ruanagen1t>r1li 

~O\\' THEREf 01~1 : . lJI: IT RESOL\fl~D, lJ~' tl1c Board of Commissiclrlet'S of Cot111~· that the follo,,;ng steps 
\Viii t>r. takc11 to 1>romc>te Hncrgy consen·ation JJracticc.s and the dc\Pl<lJ>n1e11l of altcn1ati\t! e11ergy sotin·t--4': 

t. The use of c11c'1{\' i11 all <.:Olttlt)'' operations shaJI be a1111uall~· l>t1clgcted ar1d regularly r11c>rtitc>red. 

2. Tl1e use of alternative ti.1el stipJJJics for c·c>t111I)' l>uil<li11#{s, \el1icJcs, and .'>er\iC'e pro\.ision al·tivities sl1all l>c! pe1iodirally 
a11aJ)rzed and pr<1n1c>ted \\'l1cre 11ractical. 

3. 1\n 011-goi11g u11cr!.{\' co11scrvatio11 }Jrogra111 shall be rondtH't<!cl \vitl1 respcc:t t<> CtJUill)' lJt1ilding equi1Jr11cnt and 
OJJP.rating pr<l<' l it·r.s. 

4. c~ot1nty l>ua1'll 111cr11hr.rs and er111Jlc1yecs '' iJJ join \\'ith rc•1>re~11Lati\CS of cit)-1• sc·l1clol, <llt<.l tO\'\.nship govcm111c!rtt a11d 
\\'ill1 bt1si11css arid co111111t1nil)1 leaders i11 cor111>rcl1c11si' c c11orgy n1anagemc11t 1>rograms . 

.>. c·ount~' l>oarcl and adn1ini.strali\e actio11s \vi th respr.ct to co111r11t111it)' 11lanning atlll de\ clop111ent sl1all IJc <!11couraging 
c>f a11d consistcr1t \\'itl1 e11ergy ma11agu111t?11t objecti\es. 

Ill~ I I' FURTHEfi l~l :SCJl,\1ED, that tl1e shall appc>int a c:ol1t1ty Encrg.\' c:oortlinator and ar1 E11crgy l\1anagcrnent 
Co111n1ittee to coordir1atc tt1(! l.ll>c>\·e activities. 
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EXA1\1PLE 

CC)UNTY ENI<: llG\' l\1ANAGEi\fEN1, POl~ICY 

Cot1nty \ ' lll!<'<>n1es i11turested in de\ elopir1g a11 e11e1g_v r>la11r1ir1g a1>pmac·h after regi.1Jarpmddir1g ~u1d cr1col1rU{;(e111cnt h)' some county 
lloarcl 111c111lJcrs and tt1c <'C>trnty auditc>r, engineer, and zo11ing acl111i11istrator, \\'l10 all give the san1c n1r.ssaE(e, " \Ve lla\iC to begin dealing 
\'\itl1 the ene'l{_v sitt1atior1". As ""''ittl rtlOSl acti\ ities irl cotrrll)' go"·ernme11t, ar1 ev0Jutior1a1y HJlJJrOcll'll takes pla<'e: 

1. '1'110 l'Olr11ty board chaim1an rr.qt1ests that a rcscllt1tio11 l>c drafted r.alling for tl1c> co,rnt)' gc>ve111111e111 to t1ndcrtake 
e11t•1'#{V J>le:11111i1tg t111ru1agc111cr1t, conse1,·atio11, 11rogra111sl. tl1e tlesig11atio11 of art e11ett.'Y coorclintttor, and tc>r depar1ment 
l1Pacls to l>~it1 111ccting together to develc1p a <'Ollllt)' c11crro-' ap1Jroacl1. The rcsolt1tion \\ill likely J.>ass i11 a co11scnsl1s 
fashion. 

2. 'l'ltB I~11er !\' coordinator {J>Ossibl)1 a staff 11e1"So11 l<J tl1e cc>u11l)' l>oard. lite (.i\ ii Uefe11se l)irortor, tl1e Zorlirig 
Adn1i11istratc>r, ,,,. a r11e111ller of tl1e cot111t)' er1gi11eerir1g statl) l>el-(ins meetir1g \\itt1 de1xirt111e11ts to dctcnnine erterg)' 
cc>r1se1,·atic>n r11cast1rcs that the c·ot111l)' go,·c1't1111c11t cottltl t111clurtake. 1\s a result of tl1osc 111cctings: 

a. 'l'l1c Planning and Zoning Adn1ir1istrtttor bcgi11s raisi11g tl1e issue of cnc11{\' ph1nnir1g as a fart<>•· i11 tl1eir dccision
n1akir1g. :\lcJre e11erft\' i11for111atio11 is rPqlJPsted. 

1,. 'I l1e c;otllll)' t\trditor hcgins tc> C\JJlor'C' tl1e 11ossibility ol erterg\' co:i.ts beir1g bttdgctcd and ac·t·ou11tetl for b)' each 
tlep'"u·t 111er1 t. 

r· Tt1e ( ' c>ltrlt)' Ertgineer, St1eriff, a11cJ l>t.Jrt•h;-tsin~ Agent begin to re\ie\\' tt1c s1>ec·ific·aticJ11s for JJltrc·haSP~~ of cour1ty 
\ el1iclt!S. 

3. 'J'l1c c :ottn~' Encrro.· Coordini1tor bcgi11s to r11akc co11tact \\ itllin tl1c coun~· and in nci~l1IJ<>ri11g <'<>linties to dctcrn1ine the 
Cll rrc11t efforts and interest i11 tinergy 111a11<1~en1er1t c•r1 the p<1M of the <'itics, srhc1<1ls, ii11cl lllJsi11f!SScs. 

4. ;\~ tile ( '<>lJill)' l~11erg,\' c:ourc.li11ator a11d clepa11ment EncrS,\' c:omn1ittcc hrgirl tc> t1rir1g erlHll{\' J>la11ning 
n•rc>n1111e11claticu1s to tl1e count)' board, col1n1y c·ornmissif>r1crS l>egil1 tc1 discuss \vl1tttl1er tl1eir c11crg_y plar111ing efl'ort 
st1c>L1lct e .\fla11tf tl1rot1gl1ot1t tl1e cottnty. If clisct1ssicJ11 is fa, <>ralJle lo\var<l tl1is idea, tl1e l~Olll1t)' bo.:,rd chairman will 
111·c>l>al1ly call a pttblic n1ceting of 111a,\ <>r'S, sc:l1ool hoard n1e111l>ers, bt1si11esses, tile 111edia, <t.ncl l'<>m 111u11ity leaders to 
cc111sicle1· tl1c id&'\. Special attcntic>n \\~II lJc givc11 to a\oicli11g tl1e appearance of taking O\.Cr <>r c·c1n1petirll( \.Vitl1 energy 
pln1111i11g efforts already ttndenva)'. SJleC'ial ccn1sidcratio11 \viii also l>e gi,·cn to dctcn11in<~ \\ tlc> \\•ill sutff tJ1c C:\'}Janded 
c·r1c~rro• rc>m mittee. 'l here ''ill be so111e 111cclia utter1tic>n gi\en tc1 this e\ ent. 

5. c;i, Ptl a l'ltvc>rablc rcspo11se at tl1c pt1blic 111cc1i11l-{, tl1e cuu11ty l>oard \\ill atlopt a rt>~ll1tion creating a c:ounly\'\'idc 
E11er~ ('0111ittee. Tl1e rationale c>f the resoll1tion t ",vf1ercases' I and the size and roniJ>C>sitic>n t>f tl1e £11crg\' c:ommittee 
"'ill likcl~· l>t' clc\lclo1>Pd fron1 tl1e rest1lls of tile J'>lrl>lir 111<•t:ti1lg. 

6. '1 ltu urga11izntio11al 111ccting of the t-:ncrro· ( '<>111111ittt:c ''ill be co11\c11cd b)' tl'c COlltlt)' l>oard rhairman. 'I he Cot111t)• 
J :ner~• c·cJC)rdirtator a11d repreSt:!l)lati\ U~ of l>tlSillP.SS <Ind <•ther puhJic ager1cies \\ itltiJl lite COlllll)-' \\ill disC'USS their 
a1>proacl1cs to cncrro.· nlanagement. l)iS<'t1ssio11 '~ill also take: place about ltO\\ to orgar1izc anci staff tllP. c:o11111littee. 

7. 1\t tl1c follo\\'it1g rnccting(s l, tl1c Co111111ittcc \\ill atlopt oporati11g b)•la\.\S, dC\·cJ01J a \\'Ork 1>lan, a11d l>egir1 a process of 
N'E(\Jlarl)' 111ecti1ig ,,rjth enc~' sttJ>plicrs ancl ttsors to du~elop a se11Sc of tl1e opportl111itics fc>r er1e1'l{\' 111ange111cnt and 
plar111i11g \Vitllit1 the cot111~·. 

8. 1\s C'<>n1n1ittee c>l>jecli\eS become set, a t>rt><'<?!'.s l><?gi11s for <'<>11ec:ting energy use clata. 



Comm uni 

ENERGY 
TI'PE Ht:ATING NA"l'Vf\\L 

011. I #21 GAS 
CO~i:~flJNITV SF.Cl'OR 1{'.AIJ.OSSI l'l'H~Hl\IS I 

UNITS '100,000 

RESIDENI1AL MMBTU• 12.'l,000 

COST $801,000 

l fNITS 
-

COMMERCIAL/ 
l\fl\.ffiTU 

INDUSTRJAL 

COST 

L'NITS 12,000 
LOCAL :\tMBTU J,656 GOVERNMENT 

COST t 

10,680 

l JNITS 

TRANSPORTATION MMBTU 

COST 

M~1B11J 125, h5"6 
TOTAL 

COST ¢St/, &SO 

BTU CONVERSIONS Hf.l\'flNG :\:A'J'U RAL 
OIL 1•21 GAS 

Gallons Therms 
x x 

0.138 0.1 
- -- -

M~fBTU f\.L\itBTU 

·~f~B1'U • MllJ.ION Bl'U 

Sl10\v11 above is a sample e11ergy data summary table for 
c:omm11nity .x. The basi<~ steps follO\VCd in completing tile 
table \vere: 

1. Energy use and cust data for 1980 \Vere cJbtained fro111 tl'le 
f ollO\VillE( bOlll'CCS : 

HEATING OlL 
cstin1ates fron1 censt1s data; 

ELEC'fHICITI' 
the serving utility pro\rided resider1tial and municipal t1ser datai 

Cv\SCJLINE 
estimated using \1ch.icle registrations and mileage and travel 
estimates. 
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Data Summa 
YEAR IC/BO 

EL&:TRICITV 
IKlLOWA'IT-

HOLlRS) GASOLINE 
St!e Nutt: Cl lGALLONS) O'TlfER TOTAL 

. . 
·. 

. ,. .. ' 
32,800,000 .·. < ·. ·:, _, 

... . . . 

112.,000 2.36,000 

$1,31'1,000 ¢2.,llS, 000 

.· 

''· . ,. . -.. ( 
, .. 

,. c~ ~ . 
1,S00,,000 82.16 ' . - -.. 

S/19 /068 79'/J 

$6°'000 $10, 1bD $ '81, '/1(0 
. '. . ' . - ' . :.·- ;·:··_ 

J,379,000 ' - .-.·. _ .. > ' - ; ' - .·. :_ . . :: 

11e,ooo 1781000 

$1, 793,000 $I, 7'/J,000 

117, 11'1 179,068 1(2./~ 9'13 

$ t.371./,000 ~I, 003, 7 bO ~3, 989, '/'{O 

U .f-:Cl'HICn'\1 GASOLINE COAT . WOOD 

Kl\'li Gallons Tons Cords 
x x x x 

0.003413 0.129 22 30 
- - - -- -

~n..lBTU l\.1MBTU MMBTIJ ;\·~fBTIJ 

2. Usage and c-o~t data \Ve re entered in the tahle in the 
aJJpmr>riate cell~ . ~o r1aturaJ gas \'\as t1sed, s o tl1at column 
\'\'as left bla11k. Con1n1crcial tasagc \vas ir1significa11t, so that 
ro\v \vas left blank. 

. 

3. Usage \Vas converted to J\fl\fHTl t1sing the form11Ja~ at the 
bottom. 

4. Ro\·vs and colt1n1ns \.Ver e totalled, and tr>tal \1sagc and cost 
\'\Cr e summed and Rnte red i11 the Jo,ver right-l1and cell. 
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Tliis table is to l>c Ltsed for recordi11E:( base ~·ear t•r1c'rl{\' llSC 
and <'c>st cf11ta, fclllO\\i11g tt1c data colJcction 111ctl1ods irt 
C'haptr.r :J. It is <tlsc> 11sablc for cncrl{\' forecasts. 

STEilS 
Str.ps f{>r 11si11~ tilt! talJh! are as f<11lcl\\1s: 

1. OlJtai11 c11crK_\' dctta f1·0111 bttpplicrs or otl1er sultrces as 
c.lescril>Pcl i11 C :tlilJJlcr :l. 

:!. l:..t1ter lJt1its of cacl1 e11crgy so11rce 1gallo11, kilo\v•ttl-l1ours, 
etc.) irl 3flJJl'Of>riatC? CC!llS Of tt1e tal1le. 

3. l·:ntt?r ll>tal c·c>sts in ciollars tor r.ac·h r.nr.rgy sot1rcc a11cl 
tJser c-.11eg<>ry. 

4. ( '011\·nrt t111its to r11illion IJ'J'll l ~f~llSTUI i1si11#{ lorr11t1l~1 at 
l>otton1. 

5. ' l'ot;1) l'Ol1111111s a11cl rtJ\\'S to 1>roc.ll1Ce total e11e11(\• 11s1ffi ( i11 
~ll\IH'I 'l ll <111d l<>tal cic>llars sper1t in the }Jase ~·ear, i11 the 
lo\\'e1· rigl1t c·till of tl1e tal1le. 

NOTES 
<l. E11crg,\' sot1n·r.s r11a~· 11<>t hn a\'ailat1IP as shcl\\ 11 u1 the 
tal>le. If or1e of the t)rpcs sll0\\'11 is 1101 C1\'<1ilalJlc, sitTlfJ)y cross 
<>tll that cc>lumr1 (or Jea\'e bla11k1. lf a11 u11c1l{\' t~·pe is used 
sig11ifica11tly in tl1c co111n1\1nity and is not sl10\\rn in the table, 
rel'<>rd it i11 tl1e "otl1cr" colt1111n. 

h. Energy llSP.r C'ategc>rie.s n1a~1 rt<>t <'c>rrt!spc>tl<i tel the ro\vs of 
tl1e table. lf one of the categories sl10\v11 ie; not ~tpplicablc or 
data arc is not <t\ailable. <·ross Olll tl1«1I rc1\v (c>r lt>.a\'e blank). 
If a category c·ar1r1c11 lu~ se1lC.lratecl f rc>111 a11c1tl1l!r, 11se c1ne c1f 
tl1e ro\vs, l'ross c1ul l c>r lea\e l>la11kl tl1P. <>tl1e1·, a11d r1c1te tl1e 
r<J\\' as r·epr~.s~11ti11#( cornbi11Pd e.atPgu1·ips, 

c·. ·r hr. B I l l 'Utl\el'.sicu1 faclc>r fur t!lt>ct 1icit~· 13'113) represents 
Olli)' tile cncrw valttC at tile J>Oi11t of llse. It takes 10,000 or 
111ore llTIJ in ra\v fuel to generate a kilo\vatt-hc1l1r ot 
eleclricil\' . So\\ l1ilc tl1e lJSUr {'Clll Cllll\ UttP. =J413 n ·11.1. 10.000 • • 
or 111ore B'l'll have bcc11 con!il1111ccl to 11ro,'i<lc tl1at 
kilU\\'att-l1ot1 r. 1'11c l1igl1cr co11\ crsior1 tigta re 111a~· IJc 
J>refr.rred l>)' con1ml1nities \Vitl1 a rttl111ic.·ipality-o\\'tled 
electric generating statio11 \\'lie> \\ish tc> assess tc>tal energy 
\tsagc~ ir1 the c:ummurtll)', <>r l1~· aJl)' cu111r11wlity irlterested in 
cu11sitleri11g tl1e total a111ol111t of c11crgy cxpc11dcd in the 
production of its electrical cncrg_\' st1p1Jlics. 
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£.\ ' t::" G' ' l::LEC' l' I{ lC I' l'V 
T\l'E HEA'l'IN( i N1\1 l llt\I . fKl l .C)\\ '1\TI'· 

()JI. f 112 1 Ci1\S ff ()l lHSI CiASOLl~E. 

t '.Ui\1:\l l lNl'l'\' St::Cl'UI\ (G,\ LI .Cll\'Si ITI IEf\l\ISI ISl ·t• Nolt: C:t (C:,\LLCll'\S I 

t JNI' l'S 

RESIDENTIAL I\ TI\ t H'll.J ~ 

. 
c:c>S'I' 

l JNITS 

CO~f1\·l~~RCIAl,/ 
l\:t 1\1 H'l'LJ 

INDUSTRIAL 

(:OST 
I 

' 

l 1NITS I 

LOCAL 
t\l~IBTU 

GOVERNI\fEN1' ' . 

COST 

• LINJ'l'S 

TRANSPORT1\TION l\11\IBTU 

COST 
I 

~lf\.lBTU 
' TOT1\L 

COST 
' 

B'I'l J COi\1VERSIONS H 1:-:t\' I' 11\'l; :\' . .\' l'L11tAL 
Oil. I #2! c;As l~l .P.C: l' ttlCTTI' c;..\SCJLINE 

Gallons Therms K\Vl-1 Gallo11s 
x x ,\'. x 

0 .138 ().1 0.003413 0 .129 
- - -- - - -

i\11\.JH'fU "1l\1HTU l\·11\IBTIJ :\11\tHTlJ 

•l\l l\I H'IU :: ,\tlLLIO \ Hl'll 

o ·r11ER 

C:C)1\L 

'I'ons 
x 

22 
--

~tl\i1Il'J 'lJ 

\'F..,\H ---------

1·o·r,\L 

~-'""".-~~·~- • . · ...... i ~-\:\·· , ,., ~ W.,"•'· -·. •:-€. 
. ..-.:.:.,,::,...;~~: .. ~~}.' ~-:-~:·.i ·.·.··:·· .. "·:· ..... ,:,.~· ' : ........ ~ .. . 
ft~-~:~~.~~ ... ~~ ... ~~h~ ' :"· ,~ ':::,2~:~·~;: 
;-:-;-f$;;:·:~···y;~{~:-:i)'• "='.-:::~-~ . ,-;:j"J·:::',.;~ 
~:=·~ .... -.~~'..:::.:~:.::;!oj: .. ~".;;~)~,·· • - ,i.·.-..;:-M~f<'.·~;-
I'••• ••••• •V- •• /, . ' " • · · 

. . .. . ·. ·.·. ' . :· 
'-·-. ; ·.· ... .:<. ; . - . ' 

_·: ' ·.·_ ' '. __ : :·'._'. . 
.·. ·:: . .. 

. . .. . . 
.. ' '··: · .. . ; . - ' ' . . 

--· ·.-' - - ·-. 

. 
"' -

' ·.·_. .. . :; .;-, . - , . . · .. 
. - - ' - :;. ~ . 

::·;.::", •·. .-: :,_ -. ' - ' .. -.~_.:/.::·:.·:~-.: ... · :~·- '.:: 
:-.' :-: ~:·--: .. - -: :.-~ ·:· ·; -·--. '·'.<_:..·~~;- .-:_-:-

. ''.·=· ====<+:;;;,'( '"is'"'='( .. ·.,,,~J.t~:; :~; • ·'' . ·~·~ . - .. - ' 1":>!~::-~1· y; ~ .. ·. :=:·-~~ .. :~Ji . .. ' . ~-=-~- :-:=:=~-.,; .. ~ ,,..,. - ~~ . ~b:».~ .... .:.;..'.:olll,, . - - ·- . 

\\'U UO 

Cords 
x 

30 
--

NIT\IIBTU 

.,.. 
0 
;;: .... -'JJ 
·;i.. 
~ 

~~ .,. . -
~w 
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8.4 
FC>R\I:; A.'10 SMIPLES 

Problem Definition Table 

FA:ll t::HG\ ' 
T\'Pt: 

( ()!'.1\tl Nl'I' Sl~t~roR I If,..\ 11:\G 011.. l\'..\'11JJW.. GAS fil.L:Cl'Hlt: l I' ( .,\S<>Ll~I . CYT'HER 

FACTORS A BC 0 

RESIDEN'l'IAL \VEIGIITS 2 2. 3 3 

TOTAL \\'l' 10 

FAl"fORS 

CO~f l\1ERCIA1 ... / 
\\'EJGllTS 

INDUS'fRIAL 

·rarAL \\'1' 

FACTORS ABCO 
LOCAL \Vt-:tGH'T'S ' 2. 3 2 GOVERNMEl\7 

'l'UJ/\L \\·•]' 8 

FAC7fORS 

TRANSPORTATION \VEIGH'l 'S 

·ro t i\L \.\'l' 

AVERAGE \VEIGIIT 9 
·raI'AL ttru~K 2. 

Potential Problems 
I ranked in order o l total \\. O~htb in cells of the table! 

1. CaASOL-,NE' (PRIVATE' c.ARS) 
-

? .... Re~IDENTIAL HEAT1N6 OIL-

3. MUNICIPAL vat\C.Le C:,ASOLINE 

4. R.ESlDENTl/\L ELECTRICrN 

EXAAIPLE 
Con1n1t1nity X, in filling out the ene~' pn>•>tem d<!tinition 
tahle. g<>es thn>l1gl1 tl1e follo\\ir1g steps. 

1. E.'lct1 cell (for \Vhich cneflt\' data \\·as rec·o1'C.lt•d c)n the data 
sumn1ary tal>lcl \\as ranked, by assignir1g \\'eigl1ts ( I, 2, or J l 
to t'.ach fac tor 1\ B. C, 0 1, and tt1cn adding the fac·tor '' cigl1ts 
to yield a total \\:eigl1t for the cell. 

S1\i\f PLE CELL 
f Resider1tial J1eating oi11: 

Factor: 

lJSAGr: 
ra11kccl as ir11portant (2 1, hecat1se usaKe is hi~h, t>t1t 
other sut1n·es <are l1ilo(l1er. 

COST 
rankccl ai-. imJ>Ortant (2 1, because cusl is higl1, but 
other sc>t1n·es cost m<>re; 

A BCD 

2.2.l.3 

8 

A BC 0 ABCD 

I 2. I 2. 2.332. 

b 10 

ABCD 
3 3 '3 .3 

12-

7 II 

.3 I 

5. .MUNlC\PAL. HEAT\NC:. OIL 

s. ,MUNICIPAL ELECTRICITY 

7. 

8 . 

9. 

10. 

\ 'lJl .. N ERl\BILITI' 
r-Jnked as \ ery i1nportar1t (3 1, l>c<'al1se shc1rtages are 
t>.1Cpected to occl1r; 

CRITICAL~ESS 
rJnked as \'CI)' i111portant (31, boc<1use lc>~s t)f ht?at has 
Se\ ere l1ealtl1 implications. 

Total \Veight: 2 + 2 + 3 + 3 = 10. 

2. Cell \veigl1ts are totalled i11 c;;1c l1 ro\v and c:c>ltimn. 

3. lndi,idt1al c ell ra11ks l1egi11 ""i1J1 c ;.:t~oli11c (private earl 
fol lo\\ Cd lJy Residential flea ting <>ii, etC'. 

4. Individual cell ra11ks are listed u11dor Putcratial Problenis at 
tl1c botton1 of t11e table. 



8.4 
IUJ\\1!1 .\'JI> SMIPLf.S 

INSTRUCT! ONS 
1'11is tahh• is tu be Ltsed for ranking e11e1~1 protJle111s l:>c.1.scd 
on data collcctccl in (!arlier phases of the planning r>rrlress. 
Refer l<> tl1H crlCflt\' data SlJmmary tables for lJasc year and 
forecast clala. 

STEPS 
To lill ot1l tl1c tal1lr., fc>llow t11csc steps: 

J~c>r eacl1 cell of tl1c energy data table for \vhic·h data is 
entered, ra11k the impo11a11ce of that enerz;tv typr.t ttser 
c·atugory co111lJinatic>n lJsirlf( tl1e follo\ving mcthc>d: 

t. Consider tltesc factors: 

US1\G1-: 
HcJ\\' 111t1cl1 enCJ'h.'V cl<J '' e use of lllis type, <·ompart?d le> <>lhl'r 
types ancl c·c1n11>ared to total ttsc? 

COS1' 
llO\\. 111t1cl1 do \\'tt pa)' for tl1is type, compared to otl1er t)·pes 
and cor111:>.1rccl to the total cost? 

\'ULNl~RAHll ~l 'l'Y 
HO\\' likelv are \\.e to lose tl1is source'? 

• 

cnmCALNJ~SS 
HO\\' \~tal i~ tt1is fl111ctio11, cornrJared to C>then., i.e .. l'an it 
continllt! ir1 a sl1ortagc \\.'ithot1t causing n1ajor disn.1ptions? 

2. \\'eigl1t each ta<·tc>r 011 tl1c follo\vi11g s< ·ale. 

1. Nut \Cf)' in1portant 
2. Important 
3. Very Important 

3. Total Ll1e \'\'eigl1ts for the ft>ur factors. creating a total 
weight for the cell. 

~'lnk indi\idual cells, e.g., residt!nlial 11eating oi1, <'c>mmercial 
clcctric·itv, etc. 

~ 

List ranked incli\ridL1als at bottom c>f table tinder 
PcJtential Problems. 

'fhis n1etl1od is not qt1a11titati\'C in tliat it requires judg111cnt 
and cl1oicc based c>n u11certai11ty. It is meant to pro\idc a 
consistt~nt frame\vork for c·c>mparing er1ergy t)'JlCS and user 
l'ategorics. 



c:~ONl~1UNIT\' l~Nl~RG\1 l1 ROBl.,El\1l DEFINI'l~ION '1f\BL'E 

E:\El\G' ' 
' 111'1 ~ 

l :l l\l,'fl'Nl1"t' Sl ~C :'l'C)Jt 
1-li:.;\ ' l li\'{; ( )IL ~1\'Jl 11t.\L c;,\s El .E< :'l'B JC :l'l"t' c;,\ SC JLI :'\~ 

f '1\( _;' l 'CJRS 

RESIDI~l\'TI1\l .. \\'f~ l <~ H ' l'S 

'fOl':\.L \\'1' 

l ~AC.:fOf{S I 

I 

(~()~I l\·ll~ IlC:I1\I .. / I 

\\'ElGIITS 
lNDUS'I 'Hli\I , 

' 

I l'C)'Ji \l. \\I' 1' ' 

FACTOflS 

LCJ(:t\ ·1 .. 
\\'EIGIITS 

GO\!~~llNi\,IJ~NT 

1'01'AL \\'T 

FAC:TOI~S 

1 11v\NSPC")ll1'1\TICJN \\''El c; I ITS I 

' 

TClT1\I , \\'T 

1\\ll~ HAc;i:: \\TETGII1' 

'I,C l'l'AI.. RANK 

,Potentiitl 1>,1•oblen1s 5. 
(ranked it1 01'tlcr of total \\'ei~hts in cells of th e lal>lnl ,, 

I 
6. 

' 

I ',l • 7. 

") R. -· 
3. 9. 

4. 10. 

crr1 11~n 

I 

-..... ..... 
':r 
t: 
"J) 

;... 
z 

~~ 
~ -· 
~~ 



8.5 
l ()11\tS \~ 11 S.\_\tl'LES 

Resource Invento 

IJISl'u\CTil E!\£ RGV 'I'\ PE IU~\ll !\G O IL N \TI1IW . G.\S ELE.C:r n I Cl'I'\ G \SOLi:\ ~. <YI HER TOTAL 

El\'P.RG\ S<)l ACE \tP.IB'tlr 1~.1·· ~1\IH1 lJ ('IOI ~I \IR I'll I 'J.l \1\tB 11J !'ii) \f\.IBTII l 'l.1 P.1\.ft\1 ll 1%1 ... 
- -

CO~SERVATIO~ 

Residential 3lOOD 25°/o 2.8,0CO 2.5% 59,000 ll/0/o 

Commercial lndl1strial 

t.ocal Gover11rt1cnt 1>1Lf3 ,q% 3,587 fo9% 427 L/0% S,157 1 'fo 
Transportation 7/,000 40% 7l(}(X) 17% 

SlIBTOTAL 32/'13 2.6% l31,581 27% 71,l/27 s/0% IJ5,r., r 32% 

Rl~Nt:\\',\Bl . 1'.S I 
Solar '{5,500 3b% ws;soo 39% 9'1000 22% 

\Vind 1,200 10/o '12.C J ~ 2% 
Hyclro '!i'ICXJ '{O/o 4,400 10' /0 

liiomasN &:.,Jt,70 S°~ lo,b70 ~O/o '-',b70 '/% 2op10 5°k 
crops 

animal \vaste 

\\'OOd 

sper ial CN>ps 

SUH TOTAL :S2,/70 l/2°/o 51,110 lf 9% "'"10 1% 116,b/O ,2.8% 
-- -

OIS'fRICT Hl-:ATING 

·rarAL 9'1,313 '17% 89,357 70% 78/J97 '1'1% l5'l767 ~% 
• \f P.l tr r t • \l1llion UTtt 

•• l~l• Percent of projected 2000 ui.age, for the lndi\iduaJ sector, te.g., resJdentlal hea~ olH ... Total %· b<l:o!ed on Iota! community energy u se: hence pereentll#(cs \\oill b., lm\ocr than for individual culun1n .... 



8.5 
1-0K\IS ·\~I) S. \ \11'1.ES 

Tl1i~ talJle is dt>~.,i~ned lo l)c a st1111111a~· fc>r111at fc>r data c>n 
er1erg_\' c·c111St•rvation and rene\vable resource polcr1tials 
develo1)e<l ill Lltc l'CSOlll'CC Jlmr:P.SS described i11 c:t1apli?l' t I ill ill 

the tal>le as ) 'Oll go tl1rot1gl1 the process; lher1 tase it tc> assess 
tl1c potential fc>r rccit1ci11.g Ll1c t1~c of <'t1rre11l e11c:rgy sc>tarc·cs 
\vitl1 co11sc1'\.'lltic>11 and rer1e\val1Je resource str1:1tcgics. 

STEl'S 
I . Es ti 111atl' c·c>nservatic>11 J>Ote11tials i11 resider1tial1 <'<>111111crt ial, 
local govcrr1111c•11t, a11cl lrar1Sportatio11 sc~ctc11-s. 
Obtai11 1>ert·cr1tct~e estimates, tl1en apply tl1e 1>er<·e11tages 
to 1>rojcC'tcct c11ergy clen1ar1cl ir1 2000 <>r anc>tl1er 
target ) 'C'ar tc> c>l>tair1 81 lJ esti111atcs. 1\JJJJl)1 c·onscf'\'Cttior;i 
J><>lc•11tials <igai11st c11crgv l)pcs replac·ed, usil1g lilt! st1l1slit11tic>1t 
tal>lc i11 'J'ool 8 .6. l-\l'ept i11 tra11sportation, co11scnatio11 
polt!r1ti<t.l:o, ilJ>J>I~· cCJl•ttll)' to all r.ne~· l)·pcs t1sed ir1 l>l1ildings. 

2. 1'c>tal c·c>r1sen11tio11 pote11tirus b.v f'O\.\.' and c•oJ1111111, c11tc:t• 
rcst1lts ii1 sl1bt1>tal rtl\\', ar1cl total colt1111n. Note: hi S\1t11111i11g tt1c 
colt111111s. calc11latc tt1c pcrc·enta,!{e i11 relatior1 Lo total 
cornn1unity ener""'' u!>e, !)0 tt1at tl1c far rigt1t l1a11d <'<>ll1111n 
reflel'ls tltH 1Jotc11tial i1111>ac·t of that 011e resource slralc/o(.\' 011 
total co111111t111ity e11erl(\' t1se, not just on t1sc in tl1at sector. 'l'llis 
red11<·es lite 1>erccntagc iI1 tl1e rigl1t hancl C<>lur11n lltll allc>\\S 
diffl!l't!tll rcsot1rcc stri1tegies lei l>t> con11.:>ared 011 tl1c sa111c l>asis. 
As tl1c c.xa1111Jlc shc>\·vs, rt:si<le111 ial c·c>nser'1al ic111 
potential is 25°~ c>f rl~Hidenlial e11ergy trsc, bt1t 14% of total 
COllllDllllity ('11r.r~ llSP.. 

3. Esti111atr. resr>t1rc·P. 1>c>tentiaJs f1•01n re110\' olJle sot1rces 
a11d er1ter 1l1e ~russ p<>lenliaJs in UTIJs i11 Lite appro1>riate 
l.'ells of tile tal1lc. l 1se 'foc>I 8.6 to allocate 11c1tr.ntiaJ a111ong 
cnr.'1{\' t~·pes, u1tless a specinc tect111ologv is 10 

l1c ust!d '' l1ict1 '' oulct l'C}Jlac·c a spr.<ifil' er1erg_v l~ 1>e . • V<•te: 
l Jnlikt' f'OllSE?l"\<lliOtl, \\1)1icl1 begins \\itl1 J>erce11tages a11ci deri\ es 
BTIJs, rcnf'\\.·al>le Jl<>te11tiaJs de' clop BTlJ fil-{ltrcs '"hirh t l1f!n art? 
calcltlatocl as 11r.rc·untagPs. 'Iltls rr1ear1s tl1at if, f 01· i11stancc, sol~tr 
<'&111 t>•'<>UUl.'e 9 J ,000 111illio11 ll11.J. that HTIJ lc>lal n111o.;I l>e 
aJIC><'att:cJ 31ll()Jl#:( all tile ~lfJplic•ablC nnerg,)' l~'J>PS (irl ll1is <'aSf' 
l1nati1lg oil and clcctrici~·l . So if a rene\\'al1lc 11ote11tial ca11 
1·eplacc 111orc tl1a11 or1c cncrg)-' tYl>e, divide tl1e total B'rl 1 
pote11tial cqt1a.ll~· arnc>r1g all ttJ>J>licahle e11ergy ty1>i>s. '1'l1is does 
11ot l1a1>JJC11 i11 allo<"atir1g <~c>11sP.1"\·atio11 pote11tk"'ll; if tl1c 
c:on~P.f"\'illic>11 1>c>lt•11tial is 25'~,, tl1c 25''b applies P.qt1all)1 to all of 
t l1c a1>r>lical"1lr. P.11erl{\' typP.s. 

4. •rotaJ rc11c\\ alJlc rcsot1r<'P J><>te11tials l>~· ro\v and r:olt1 mn. 
Note that in tc>lalli11g col1111111s, tl1e 11crc·enta~e i11 ti1e far rigl1L 
lia11cl coJ11mn shc>uld l>e c.:alC'Ltlatucl ngai11s1 total coni.munit~· 
enerK_v t1sagc, \\l1crPas i11 addir1g tlJ) l'O\\'S i11 <l gi\cn rol11mn, the 
1>ercen1agP applies only ag.1inst tl1at c>Jlt! set·tc>J'. l·'<JI' e.\antple, 
tl1<-' L<>tal solar potc11tial <>f 91,C}(X) 111illic111 B'I'lJ is 36"o of heating 
oil usage tJlll.S 3~)'!i, c>f elet:t1·icily ltsngc, IJ\1t 011ly 2:!"n <>f tc>tal 
c·o111111l1nily Ltsage. Ho\vcvcr, \\.l1r.11 aclcling J><>le11lictls ta11dcr the 
l1eatir11< oil colt111111, tl1c total fc>r 1l1e <'Olt1 11111 is apJJlicd only 
against l1cati11g oil U1'k'lge tel cleri\e tl1t; 1>n1-cc;11tagc. 

3 . Sl1m1r1ir1g ro\vS and c·c>lt111111s J>r<>dut·es a total rcsot1rc.·c 
J><>tcr1tial in ten11s of 1rn' a11cJ i11 ter111s of the 1>rojcr.tr.d "~1sr. 
rase'' sccnaric>. This l<>taJ potcr1tial can lJl' lrt!alc•cl as a si11gle 
scenario, as m1 alter11ati\'C to tl1e ' l>Ctsn c·ast!" sce11a1;0, or it can 

l1e U5ed h1 h\O parts. lf tl1e < <ltl!'>t'l'\atio11 potentials are taken 
itlone a11d a1>plied against tt1c · hasp c·ase" sc·er1ariu, a 
"'co11~cl'\atio11 'irenari<>" t·ar1 l>e 1>rocll1c:ccl. \s the r.\an111le 
sh<J\\'!'>, tl1i~ "conscr' al io11 sc·c:11ari<J' l'ould require 32% 
IP.ss e11erg,v tl1an original!~· e~J>P<'t«!ci. ' I t1nr1 tl1c r'CtlC\\nl1lc 

rt!SC>llr<"e 1>ote11tials cot1ld be a1111lieci agair1st tl1e co11sc1,ation 
scenario. Compared \\ itl1 tl1e rccllJ('l'CI dPr11ar1c.J it1 tile 
co11sel''aliur1 scc11ario, tl1c rl'flC!\ValJIP l'csot11-cc potentials could 
stt(>pl)' a n1t1rl1 highRr 1>erce11tagu of lol<tl c11cr~· cl~n1ar1d, 
al111ost so·~ insteacJ c>f lite! 28";, csti111otccl ill tl1r. hase C'al'te 

• sce11ar10. 



ENI~RGY RESC)UllCl1: Il\T\IEN1"'01=\Y 

OlSPl .. \CEIJ l~~EH<; 'c' ' l'\'P~: 111-:,\·1 rNc~ o n, ~A' llfll,\1. Ci.-\S EL.EC l'lt I C~ J'l'\' C :,\."if)LJN E 

~f~11JTI ,.. 1%1·· 
I 

l'.\il ENl ~ltC ~ \' SOllR<:E .\1~11Jrl' I 1%• ~l\IBTIJ ,\1.\lll l ll i •CJti1 
' 

(~C)NSEH\'1\1'10N I 

I ' 
' 

Hesidential 
' 

c:{)fll rt1ercial/ l11clt1slrial 

Lc>cal (;o\1e 1'11111<111t 
I 

! 

I 

' I ' rdllSJ>C>r1il tio11 

' 

SlJBTOTAI., ' 

Hl<~NE\VARLES I 
S<>lar 

\\'i 11ci 
' 

' ---
11\•dro 

• 

HiOtllUSS 
' 
' 

I 
I 

Cl'OJ)S I 

animal \\'USle I 
\'\' CJCJCI I ' ' I 

' 
! 

' 
' 

SJ>el~ial l:rc>JlS 
' 
' 

SllH'J'O'll \I , 

IJIS'l 'Hl(:1' 1-il':.\TI~c; 

' l'OT1\L 

• ~t.\tH'l'l J = .\lillinn H'nJ ,, . 
(~~.J= J>c1'\:t:11t of 1>roj 1~1 :tud 2000 nsc.1f.{c, for the indi\idlaal ~ertor, l e.~ .• rcsich~11 1ial l1cating c1ilJ 

' ' ... 1·111;:.J % • based 011 total c :11111 n11111ity encrg_\' use: hc11ce Jlercentages \\ill ho lo\\ er lllilll for indhidua I c:uh11nns . 
! 

• 

()'l 'l ll~H 'I ()'li\I, 

.\1.\11\'fL! l~.i \f\fBTil c~~r ·· 

I 
I 

I 
' 

I 

' 

' 
I 

' 
I 

I 

I 
' I 
I 

' 

' 

I 

-""' ---.,,. -:r . .. :;; 

~ ~ ::. . 
~ CJ"\ 



8.6 
I 'UH \JS \I'\ I 1 SA\tPI F.S 

Resource Substitution Table 

r>ISPl.1\C :l~J) 
1 \I , nc; , , n1>1~ fil!..'\'f"f~(; C>IL :\'1\TIJFV\L c;,\s l.Lt·.c;r RI( ' l'I'\' G1\SOLJNI~ 

t~N• · ,,c;v S<>l nc·1: 

CONSER\1ATION 

·:·• ·. -~ ''" 
1-\esidt!rlt ictl ·>·<·:;· . •: 

·.· ·> ~'..:· S. ····• ;,,; .... 
; . . •. ;.: .- - -- .. · . 

. . . : . . . :·: ·:: : :i•: :.· 
' :- -·• ' . ;._ ' ;'.;:: 

l :o111111ercial lnd\1strial '. : .. : .. . . . •: 

-. - - - :__ ·. . -; . ;:: ;· ' - . ·:· 

LOCill t;o\ernn1(?r11 
, 

' l'rnnsportati,>11 

Subtotal 

HFJNl~\\11\Ill,ES 

Solar· 

\~i11d . 
~ 

f {\rel r<> 
• 

Hic1mass 

crops 

~~ ,,.,,. .. ·' :;.::: . ~·' .. 
: 

iU1in1~tl \\'itslc ~~J.i:i .- :, ·:c .· .. ·;; ~1~1 ';'. --~. .- '.; ~ -·-:. :~::·. ·.· .. :-:- . ~ :_._ 
>. 

_;;. ·;.: -·~ ;~:-=· .. :::·._ .•·,·~- . .. ii ;- &ti-' 

\\ OC>CI 

SJ>C!<'ial c;rops 

UIS'I'HJ(;'l' ~ll·:t\'l'ING 

lNSTl~UC'l
1

IONS 
'fhi.., tal>lt? is t<J pro\ i(le 1-,1t1icla11cc as to \\'f1icl1 co11' c11tio11al 
fi1cls c:an hu re1>1a<'P.cJ l>y a gjve11 co11scrvatio11 strategy cJr 
re11C\\al>lc 1·cso\ll't'O. It is meant to be t1sed \\1itl1 tl1e 1:11erro• 
ltesourcc 111\ c11tor\' lo sho''' ,,·here c·c1r1senaticn1 <1r1d 

• 
1-c11C\\ al>lc J>Otc:11tials sh<>uld l>e entered i11 tile i11\ e11tcJ1)'· 

l"or e.a<·J1 <'Ot1Sl'nation or rene\\·able stratug_v le> l>t! a1>1>liecl. 
first ti'\' to idtn1tif\' \\'l1ic-h c·c111,enticutal scJu1"Ces t•a11 l>l' 

• • 

refllal·ed. l'or ex:1111ple co11scn·ation nc>rn1ally J't'dtJrcs all 
sc>t1rc ·es I>~· ar\ eqt1al J>erccntage; so if tl1c n•sider1tiaJ 
rc111sen.7tli<J11 1>olt:11tial is set at 36':0, carl1 reside11tial cr1crgv 
1~1>e \\"C>t1lcl IJc rcclt1c·ccl I>)' 36% fr<>m the l>ase yt>ar c•11c'rf.t\' 
cl;1ta st1rn111an• • 

• 

l'or ru11c!\valJlc strategics, potentials are ide11tified i11 UTl s 
ratl1cr tl1a11 1>cr'<·c11tagcs. 1\lso, tl1e cl1oiee c>f tet'ltrl<>l<l#{\' 
<tffects "' l1ir.l1 sot1t-ccs can l1e rP.placed; fc>r instance if c·mps 
are t1sed le> r11ake 1-{asoilol, tile replaced so111·c·c \vo11lcl l>c 

.. . •· · . . ·: : •: 

' : : . 
.:~ . 

ga..,uli11e. If tl1c tccl1nolol'.(\' is 11cJt kno\Vll, cli\iclc tl1c ra\\ H1'U 
potential equall~· a111ong tl1e c·c111\ e11ticJ11aJ .souJ't'P.s cl1ecked ir1 
t 110 st1l>stin1tion tal>le. l•'or c.\11111plc, if c·ror1s < ontain 200,0ClO 
n1illio11 HJ LI potc11tial, tl1e 200,00() sll<Jttld l>e di\idcd cqttal1~· 
amc>11g l1cating oil, natt1ral gas, t•l<>ct ricit~·· a11d (.;:a olinc, or 
:;o.ooo n1illion ll'I lJ eac.11. 

It .sl1ot1ld be nc>t«>d 1l1al .sc>lar, \\'i11d, 11\·<lro, <ind sc1lid \V<tste 
• 

1-csot1rc•p r.stin~atc~s i11cludc allO\\ anc·cs f<>r <'<>11\ ersic111 lc>sst>.s, 
and ti1e otl1ers ar • t1st1ally stall'cl i11 ra\\ B 11J pote11tial. 'rhcse 
c·c>11vcrsion factors shc1t1ld I><~ kPJ>l i11 111iI1d, in cstin1atin~ 
resot1rcc potentials '"itl1c>t1t s1>P<'ific tccl111ologics. 



• 

8.7 
I ClHJ\1S ,\;\U S \\l l'l.t"S 

Strate,.. Statement 

STRATE(; JES: 

STRATEGY#l ___ ~-~~-----------------~---~-~-------
Cost Co11sidcrations 

Capital anctl~t111cling Require1nen~-----------------------------~---

Pavl1<1c·k ----~--~----------------------------------• 

Cost Per ~tillio11 HTU ------~-------------------------------

Pot<!I1tiaJ c:ontlicts: ---- - --------- -------------------------

STRATEGY#2 _~------~--------~-------~------------
Cost Considerations 
~J>ital and Pundh1g Hcqui~~ents ________________________________ _ 

Payback-------------------------------------~~--~ 

Cost Per ~1illio11 HTU------~-------------------------------
Potc11tial c:o11fli cts: _________________________________ ~-----

STRATEGY#J~~~~~~~~~-----~--~~------------
Cost <~onsiderations 
Capital and l· t111ili11gRcquirc~ents ____ _ ___ _ __________ _ _ _ __________ _ 

Payback _________ ________ _________________________ _ 
• 

Cost Pc}r .\ilillic>n B'l'l J --------------------------------------

Pote11tial c:o11flic:ts: ~---------------------------------------



8.7 
F'OR\IS ,\..'\() St\J\11'1 I· s 

I tSTRUCTIONS 
A direct a1lpr<>act1 to dc\clopin~ energy g(>als arid strategi<'s 
is to r11atC't1 energy resot1rc·e pote11Lials directly, usir1'°' data 
J'ro111 tl1e cr1crli{.v pro1Jlcr11 definition table {Tc>ol 8.41 an<I tl1p 
r.nr.rgy resot1rce i11Vl!11Lury f'l'ool 8.51. Fro111 these data a 

su111111<tt)1 of 1>1'0l>lc111~ a11d potential solt1tio11s car1 l>e <·reated 
i11 tl1e forn1 of a gc:><JI and strategy slalc111c11l. 

A single s}1eet <>r set of sl1cets cotild l1e develc>i>ed ft>T' oac·t1 
1>roblc111 sc1 that eact1 p1·c>l>le1n is clearly identified \,vith a set 
of 11c>ter1t ial s<>IL1tic>11s. 

Ea.ell strategy sl1ot1ld he SJ>ec.:ific1 \vitl1 qt1a11titiablc rcstilts 
and target dates statPd as clearl~· as possible. 



8.8 
llJlt\l!; ,\l\U S \ \tPI ES 

Ordinances 

MOORiiFAD, l\1INNF .. S01/\ ZONING ORlll t tA Cl:. 
Al\lF .. ND~1EN'l"S 11:x.E IPTING SOl.J\R El\r.RG\' S\'STEl\IS J?RO 1 

LOT CO\'EI\i\GF .. I~J<2 S'l'JlJC']l0NS 

Sectio1l 2.00 - Definitions, Subsection 2.02, is llerel1v a11lerlded to read as follo\vs: 
• 

Lot Coverage lor <>ne und Two-1,.amily l)\,.·ellinKs - lr1rlt1dcs t l1osr. areas rovered l>)' 1>ri11ci1>al l>ttilcli11gs, ar<·esso•1' bl1ildi11g1>, 
ar1d gara~e!S l>ttt c.loe~ 11ot i11clt1de a1-eas for \\nlk\\'a).1S, acco~s cJrivcs, parki11#( spaces, opc11 patios, S\\rir11111i1tg 1>ools, ten11is 
cot1rts, la11ctsc:a1>ing elen1ents, ar1d sc>lar enel1{\' S)'Sten1s \Vl1ic·l1 arc not inrltided in the flc>c>r areu of tt1c ht1ilcJing. 

l.AJI Co\'erage r<>r ~lt1ltiple-F'an1ily D\vr.lli11gs - l11rlt1c.les tllc>se are<1s c·o, c1'Cd b~· 1>rin('iJkil l1t1ilcli1¥(s. acccs~Of)' l111ilcling~, a11cl 
garages l1L1 t does not ir1c:lt1de areas t1sed for \\:alk\\:a~·s, acl'ess <lri' es. parking spaces, 01>e11 1>ati<1s. S\\·i1t111ili1g JJools, 1e1111is 
col1rts, la11dscapi11g cle111cnts, and solar c11crE(\' S)•stc111s \'\l1ic t1 are 11ut inclttdcd i11 tl1c fl<><>r an•a t>l tl1e bltilcling. 

Sectif>n 5-1 Str(!C:ts and Allcvs 
• 

Strt•ets 
Loc·al Loe<ll streets shall t1e laid <>ul sc> tl1at tl1cir t1sf• IJ~' tl1rot1~l1 traffic is dis.<'<ntragecJ. \.\ l1e11 fc.1sil>lc, l<><:<tl st1-eets sl1all l>e 
c>ri<H1trd 011 1111 cast·\'\ est ID.is \vi thin a \'ariation of 1 CJ., to tl1c 1101111\\ c~t and 2.'i'.J to tl1e sc>utll\\ t!sl for t l1n JlUrJlt>se of 
encuur<tgi11g 11ro1>cr lo t 01icntatio11 for solar acc:·css. \ 'n1intio11 fru111 tl1is sta11darcl sl1all l1P. allo\\t'U for co11siclPrati<>rl of factors 
s11rh as t<>p0Krapl1~·, naturill fcatL1rcs. existi11g stree t c.111d utility patterns, adjc.1cc11t lru1d l1sr.s a11d tJSP <>f otl1cr c nt!I"g)'-eillcient 
dcsigr1 tec·l111it}Llc>s. 

Sec·tic>n 5-2 Blc>ek ar1d l .. ots 
J,ots 
Side l.ot 1J11es - Side lines of lots shall l>P s11t1star1tially <tt rigl1t an~lcs to straight street li11es or l'aclial tc> C ' LIJ'\:~d stree t lines. 
\ 'ariatio11 fro111 tl1c rigl1t ar1glc sta11dard n1a~· l>P all<>\vccl l1y tl1c Plar111i1~ C<>r11r11issic>r1 \vl1c11 Lhu \ 0ariitticn1 rt!Sltlts i11 the 
nortl1-sot1tl1 <>rientati<>11 of lcits for solar access. 

SUBSEl:TION 33.11 

~IOORl IEAlJ, l\ill l~S01"'A ZONI T() lAt~CiUAGE 0 , 
PLANNED NI1"' DESIG t ANIJ SOlAR ACCESS 

Planned l Jnit De8ign. for pt1rpck-.es ol tle.~t1ilit)'• t1r1iqt1r.11Pss, inrlO\'ati\P. d esig11, er1e1'!{\' co11scl'\·ation ar1ci tl1e c11c·ot1rageme11t 
of tl1c tlsl' of rene\v-Jble ur1ell{\' sources, it is l1crub)' cstal>lisl1ed tl1at a 111odification of )'ard r1•<tt1irn111onts 111a~: l1e gra11tcd if the 
ap1>lic~1nt tiles and recei\es appro\'al in accordance \\itl1 Scc tio11 8.00 as it relates to ( :c>nditicu1al l sc J>er111its. 'I t1e proposal 
stu'llJ n1cct tt1e fc>ll<>\vi11g criteria: 

a. 'I l1e paJ'cel sltall be a 111inin1un1 c1f one 11 l a<·re ir1 .-.iz<·. 
b. 1·hc prc>J>Osctl shall b(~ curnpatible \\itt1 adjaco11t la1ld t tse. 
c. X1i11in1t1n1 l'>ide yard 1-equirc111cnts of tl1c 1><1rc11t ciistrict sl1aJl be 111aintaincd on its perin1eter lc>l li11es \Vl1er1 abutting 
acJjal'erlt ll>ts. 
d . 'l'he proposal shall not increase tl1e o\'erall dt:Hlsity as rel-(ulatecJ I>.'' tl1e reqttire 111e11ttoi of tl1P 1>art!11l c.list1ic t, (~X< '(-!J>l tl1al a 
t1t!flsit)' bo11t1s of up to 20% n1ay be grJr1ted i11 tl1t: I~- I si11glt~ a11d lin1ited h.vc>-fa1nil)' distric t a11d H-.? si11glc ar1cl l\'\'o-f an1iJ)' 
clistrict fc>r du\ elupn1e11ts LJiat opti111ize c rcati\'C <t11cl cffif'ic11t t1sc of land and hot1sing to 1>1"C>111otc t•11crgy c·c>r1se1'\1alil1n and 
alter11alivc c11crl{\' sol1rces. Approaches ma)' i11elL1cle a r.ti\ e and c>r J>Cissive sol<U' syste111s, cartl1-sl1<>lter st1'\.1 C'tt1 r~s. clltslered 
t111its of tip lo foltr 1>cr stn1ctt1re (in the R-1 distri r t l. la11clsc:a1>ing a11d r.nP.rgy c:cJr1stn1c.:tio11 sla11clarcls tl'Wt \\ill ac l1ic\·e a heating 
load <1f nc>1 mc>re tl1a11 tl1ree B1'U's JJer sqt1arc foot p e r de~ree da~' p er year. 

I t1c follO\\'i11g rcqt1iren1ents shall l>e reqL1ired: 

1. A sit<' 1>lar1 clt•1>icti11g tl1e l1ousi1lg ttnits, 1>arking. drai11agc, streets, la11dscaping and adja('etll l>lt iltlitigs a11d la11clsC<1ping. 
2. A l)'}>il'al cross-se<·tion of p.acl1 t)rpe of l1ousir1g u11it. 
3. Bt1ilding cn,clupe hc.1t loss c.alculations. 
4. J\ tree sl1udO\V pla11 ,,fall e.\isting or proposed trt~es I>)' s11ec!ies at expec ted man1ri~· \\itl1i11 tl1c J>ln1111ud l 11it Design as cast 
b.v the st111 <>11 l)eC'cml>er 21st and June 21st at an azi111utl1 of 5Ci' ± due sot1th. A bt1ildi11 1 st1aclo\\ 11Jar1 ra.'>t b)1 tl1c ~t111 on 
llec·er11l>er 21st a11d June 21:)t at an azimt1tl1 of 50' of ± dttc so11th. 

5. A l>l1ilcli11g shado\v plan rast l>) tt1e su11 011 Ut>l't!111l>er 2 lst and .Ju11e 2 lsl al ar1 azi111t1tl1 of 5Cfl :t cluu sot1th. 

6. A11pro11riatc casc111ents or c:m·enants to assure futttre sc>lar ac·cess. 

• 
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