
Missouri Weatherization Assistance Program, 2003

Eligible Energy Efficiency Measures

Air leakage reduction
Attic insulation
Foundation insulation
- sillbox insulation
- foundation insulation
- floor insulation

Wall insulation
Duct insulation
Storm windows
Window replacement
Door replacement
Heating System
- repairs
- clean and tune
- venting repairs
- replacement*: these will be limited to natural gas, propane, and oil-fired systems .

Water heater tank insulation
Water heater pipe insulation
Low flow showerheads
Water heater replacement
Repair measures

minor drywall
minor roof
minor electrical

- minor moisture
Moisture barrier

* Electric heating systems are normally not eligible for replacement. Program guidance
from DOE discourages this practice . Repairs to these systems can be made under
incidental repairs and replacement can be made on site-specific situations .
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FOREWORD

This f rew rd is inc uded f r inf r ati na purp ses and is n t part f Standard Pr cedures
f r Mete r gica Measure ents at a P tentia Wind Turbine Site, AWEA 8.1 - 1986.

This standard is ne in a series f standard d cu ents being prepared by the A erican Wind
Energy Ass ciati n (AWEA) t faci itate unif r practices and c unicati n in the
techn gy f wind energy c nversi n. T c ntinue t be f service t th se rganizati ns
and individua s wh use it, this d cu ent sh u d n t be static -- especia y in view f the
rapid ev uti n f wind energy techn gy. Suggesti ns f r i pr ve ent wi be we c ed
by the Ass ciati n. Address a c rresp ndence t AWEA Standards Pr gra , 122 C Street,
NW, F urth F r, Washingt n, DC, 20001, USA.

AWEA 8.1 - 1986 was deve ped by the Siting Subc ittee f the AWEA Standards
Pr gra . The purp se f this subc ittee has been, and c ntinues t be, t deve p
criteria f r the design f wind energy c nversi n syste s (WECS) .
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1 .0 Sc pe

This d cu ent pr vides pr cedures and eth ds f r btaining ete r gica easure ents at
a site that has been pr p sed f r wind energy use . Standards are pr vided f r ete r gica
easure ent syste s and insta ati n, perati n, and ca ibrati n f equip ent. Guide ines f r

sa p ing strategies, data pr cessing and site eva uati n practices are given in the appendices .

Genera wind turbine siting guide ines are n t inc uded here. References presenting this t pic
are given in "App icab e D cu ents" .

This d cu ent d es n t c ver standards f r interp ating nearby data t the site, r f r
extrap ating sh rt-ter data int a ng-ter c i at gy. Nu erica sche es f r vertica
extrap ati n f data are a s exc uded. H wever, guide ines f r btaining the st
representative easure ents f r the site and f r rec rding these easure ents during se ected
peri ds f the year t btain annua esti ates are given in Appendix C .

F r the purp ses f this d cu ent, wind energy utiizati n is defined as the use f sing e units
r arrays f u tip e units f wind turbines f any size greater than 1 kW f r purp ses f gene-

rating e ectricity. A th ugh any f the guideines in this d cu ent are app icab e f r a types
f wind energy utiizati n, this d cu ent e phasizes pr cedures f r c ercia wind energy

pr jects .

2.0

	

App icab e D cu ents

2 .1 AWEA Ter in gy Standard AWEA 5 .1 - 1985

2 .2 Hiester, T . R. and W. T . Penne , 1981 . The Mete r gica Aspects f Siting Largf
Wind Turbines . PNL-2522, Pacific N rthwest Lab rat ry, Rich and, Washingt n .

2 .3 Weg ey, H. L., et a . 1980. A Siting Handb k f r S a Wind Energy C nversi n
Syste s. PNL-2521 Rev. 1, Pacific N rthwest Lab rat ry, Rich and, Washingt n.

2 .4 Penne , W. T. 1983 . Siting Guide ines f r Uti ity App icati n f Wind Turbines .
AP-2795, Research Pr ject 1520-1 . E ectric P wer Research Institute, Pa A t ,
Ca if rnia .

3.0 Significance and Use

This d cu ent pr vides standard pr cedures f r btaining re iab e, ca ibrated, and representative
ete r gica data fr a site pr p sed f r wind energy use . Adherence t this pr gra wi

pr vide c parabiity f easure ents a ng different sites and ensure that the data va ues are
rea and traceab e t standards estab ished by the Nati na Bureau f Standards. The data base

1



deve ped fr this easure ent pr gra wi enab e the user t :

€

	

Esti ate energy pr ducti n f wind syste s ver diurna and nth y cyc es fr
the insta ed equip ent.

€

	

Identify p tentia turbu ence and/ r site-specific wind characteristics wind turbines
ight enc unter.

€

	

Esti ate n-peak, id-peak, and ff-peak energy pr ducti n fr the wind turbine
site . .

4 .0 Descripti n f C p nents f Wind Measure ent Syste s

4.1 Wind Sens rs

Wind sens rs easure the wind speed and directi n . The st c n type f
sens rs f r easuring the h riz nta wind speed c p nent are cup r pr pe er ane-

eters . A wind vane is used t easure wind directi n. Pr pe er ane eters
a s are used t easure the wind c p nents in three rth g na directi ns. These
"uvw" ane eters can pr vide a easure f the vertica c p nent f the wind .

4.1 .1

	

Ane eter

A cup ane eter and wind vane c u d be independent sens rs separated
by a few feet, r the cup and vane c u d be unted n the sa e vertica
axis. When pr pe ers and vanes are used, the pr pe er is attached t the
vane. Because in this case the tw sens rs are n t t ta y independent,
structura r echanica fai ure f the vane can cause err ne us wind
speed data. A s , there ay' be err rs intr duced by the vane's resp nse
t wind directi n, as pp sed t cups that are essentia y n n-directi na .

The r tati n f ane eters is used t generate . a signa that is
pr p rti na t wind speed. In st cases, the signa is e ectrica ,
a th ugh s e ane eters pr duce echanica signa s. These signa s
ay be c ntinu us r inter ittent. C ntinu us signa s per it the wind

speed t be deter ined at any instant . Inter ittent signa s can n y be
used t deter ine the average wind speed during a specific interva ,
depending n sa p ing rate .

N te: An exa p e f a c ntinu us signa w u d be the utput f a s a
DC generat r. If an ane eter is c nnected t a DC generat r, the
utput f the generat r can be disp ayed using a v t eter r a eter.

The need e f the v t eter wi rise and fa with each wind gust, and the
average wind speed is ref ected by the average p siti n f the need e. An
exa p e f an inter ittent signa w u d be a fashing ight . An
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4.2

	

Signa C nditi ners

ane eter can be c nnected t the ight switch s that the nu ber f
ight fashes ver a predeter ined ti e peri d equa s the average wind
speed . N inf r ati n w u d be avai ab e n the speed during gusts
during that peri d. Other eth ds f btaining inter ittent signa s
inc ude use f reed switches r ph t ce ight-ch ppers .

4 .1 .2

	

Wind Vanes

Wind vanes pr duce c ntinu us signa s; h wever, there are tw types f
signa s . One type re ates the signa s t discrete directi n sect rs (i. e .,
n rth, n rthwest, etc.). As ng as the wind c ntinues within the sect r,
the signa re ains c nstant even th ugh there ay be s a directi n
fuctuati ns. The ther type re ates the signa t the instantane us wind
directi n .

Signa c nditi ners can supp y p wer t sens rs when required, and receive the
signa fr the sens r and c nvert it t a f r that can be used by a rec rder r
disp ay . Signa c nditi ning equip ent is ften inc uded in the rec rder r
disp ay equip ent.

4.3

	

Disp ays

4.3.1 Dia s

The inf r ati n is read direct y by need es r p inters .

4.3 .2 Digita Disp ays

Inf r ati n is presented direct y by nu era s and etters .

4.4

	

Rec rders

4.4.1 E ectr echanica C unters

E ectr echanica c unters rec rd n y the t ta a unt f wind passing
the sens r ver a specified ti e interva . T esti ate wind speed f r
e ectr echanica c unters, it is necessary t deter ine e apsed ti e and
divide the t ta a unt f wind passing the sens r by the e apsed ti e .
F r exa p e:

Average wind speed ( ph) = i es f wind passagete apsed ti e (h urs)
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4.4.2 E ectr nic St rage Data L ggers

In their si p est f r , e ectr nic data ggers can c bine a nu ber f
accu u ated signa s, each with certain wind data . At the end f the
bservati n peri d, the c ntents f the accu u at rs can pr vide a variety
f statistics n wind, such as wind speed frequency distributi ns r

sequentia wind speed averages representative f predeter ined ti e
interva s. M re c p ex data ggers ay be used t rec rd wind speed
by directi n and/ r ti e f day. Data ggers that perf r e ectr nic
ca cu ati ns using the input signa s and then rec rd the resu ts f the
ca cu ati ns are ca ed "s art" data ggers .

4.4 .3 Chart Rec rders

In a chart rec rder, the signa fr the sens r ves a pen r ther
arking device back and f rth acr ss a piece f paper, which is typica y
ving at speeds between 2 and 15 centi eters (I and 6 inches) per h ur.

The trace is a c ntinu us wind rec rd in which ti e f ccurrence is
deter ined by p siti n a ng the chart .

4 .4.4 Magnetic Tape r S id State Rec rders

Rec rders can be used t rec rd ti e sequentia raw data r t rec rd data
that have been pr cessed by the data gger. In the sec nd case, a arge
part f the data ana ysis ay be c p eted bef re rec rding . This
prepr cessing reduces the a unt f data st red n the tapes, but ay
i it the f exibi ity f further data ana ysis, because the raw "ti e se-
quentia " data have been st . On the ther hand, if the syste n y
rec rds the raw data, the sa p ing frequency ust be high en ugh t
ensure that sufficient sa p es are rec rded f r statistica ana ysis .

4.5 Wind Measure ent Data Syste s

Wind easure ent data syste s are defined n the basis f data st rage
capabiity as sh wn in Tab e 1 .

C ass I Syste s: : These syste s d n t have any data st rage capabi ity. If data
are t be c ected, an bserver ust nit r the syste and anua y rec rd the
data.

C ass II Syste s : These syste s characterize the wind with a sing e nu ber .
Wind-run d eters are exa p es f these syste s. Other instru ents in this
c ass rec rd avai ab e energy in the wind (pr p rti na t the su f the cubes
f instantane us wind speed sa p es) r extractab e energy (assu ing a wind tur-
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bine's cut-in, rated, and cut ut wind speeds are kn wn). The ti e between
readings f these instru ents ust be kn wn t use the resu ts .

C ass III Syste s : These syste s st re data in a sequentia r accu u ated f r
that retains inf r ati n ab ut the individua wind bservati ns, inc uding date and
ti e. As a resu t, C ass III syste s rec rd, st re, and accu u ate re data than
the ther syste s. The data fr these syste s can be su arized in re than
ne f r f r ana ysis. As ng as the rec rded data are n t st, fexibi ity in

ana ysis is retained, even after data c ecti n is c p eted. Data c ected by
these syste s can be used even if the detai s f data ana ysis were n t deter ined
bef re the data c ecti n .

These syste s are suitab e f r any wind turbine siting app icati ns and pr vide
re inf r ati n n wind characteristics than C ass II syste s. C ass III syste s

are particu ar y usefu if diurna ad atching is i p rtant, because the data can
be rganized by ti e f day. Many f these syste s are designed f r unattended
perati n in re te cati ns and c ntain their wn p wer s urces .

The su ary and ana ysis f data fr C ass III syste s require the hand ing f
arge quantities f data. These syste s genera y require re attenti n t ain-
tain the sa e eve s f data rec very as C ass I and II syste s. H wever, because
f the c ntinu us nature f the data rec rd btained fr these syste s, s ftware

pr gra s can be designed t btain su aries f wind statistics ver any ti e
peri d desired. Many C ass III syste s have interna pr gra s that su arize
the data in vari us ways bef re rec rding the .
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DESCRIPTION OF THREE MAJOR CLASSES OF
WIND MEASUREMENT SYSTEMS

C ass St rage Capabi ity Rec rding Mediu

	

Pri arv App icati n

	

C ents

I

	

N ne

	

Manua rec rdss by bserver Rea ti e, instantane us data

	

L west c st,but hu an fact r
c u d intr duce bias err r

II

	

Sing e register

	

C unter r E ectr nic

	

Week y, nth y averages

	

Mini u syste
f r average speed r annua

energy utput

III

	

Mu tip e register,

	

Magnetic tape/

	

Su arized bin data,

	

Raw data retained
pr cessed and

	

s id state/

	

detai ed statistica

	

f r further
sequentia

	

strip chart

	

data ana ysis

	

pr cessing;s e interna
pr cessing;data st rage
dependent n s phisticati n
f pr cessing and gging

syste s .
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5 .0

		

Mini u Require ents f r Standard Site Measure ent Pr cedures

5 .1

	

Data Use

I ustrati ns f different easure ent strategies that can be used f r vari us
achine eva uati ns are sh wn in Appendix A .

5 .2

	

Mini u Data Require ents

Data sha c ver the wind speed range fr 0 t 45 /s (0 t 100 ph). In the
wind speed range f 4.5 t 20 /s (10 t 45 ph), res uti n f the data sha be
at a ini u f 0.5 /s (I ph) . Data sha be rec rded n a c ntinu us basis
f r at east ne year, even if wind turbines are insta ed bef re that peri d.
During that year, a vaid data rec very g a f at east 90% sha be estab ished .

F r the purp ses f this d cu ent, "va id data" are easured data that are
representative f the unkn wn quantities within the ca ibrati n t erances f the
instru entati n used and that w u d be c nfir ed by redundant easure ents .

5 .3

	

Maxi u Wind Measure ent Syste Inaccuracy

The wind easure ent syste c nsists f tw pri ary subsyste s: The physica
subsyste (ane eter and wind vane sens rs) and the e ectr nic subsyste
(signa c nditi ning, rec rding devices, and a cab ing and c nnect rs) : The
vera axi u wind speed syste inaccuracy sha be +-2% f the true wind

speed . The axi u wind directi n syste . inaccuracy sha be +-5 degrees . -
These syste inaccuracies sha app y ver the te perature range specified by the
anufacturer.

5 .3 .1 Physica Subsyste Measure ent Inaccuracy

Under steady airf w c nditi ns in a wind tunne the physica subsyste
c ntributi n t the axi u wind speed inaccuracy sha be +-2% f the
true wind speed f r the range f 4.5 t 27 /s (10 t 60 ph).

N te: Under n r a use in the at sphere, the inaccuracy f cup and
pr pe er ane eters has n t been d cu ented, but ay be greater than
wind tunne inaccuracies due t unsteady wind effects .

The physica subsyste c ntributi n t the axi u wind directi n
inaccuracy sha be +-5 degrees f the true wind directi n f r the range
f 4.5 t 27 /s (10 t 60 ph) ver the active part f the sens r. The

sens rs sha have a "dead band" (in which n easure ent is p ssib e)
f ess than 10 degrees .
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5 .3.2 E ectr nic Subsyste Measure ent Uncertainty

The e ectr nic subsyste c ntributi n t the inaccuracy f wind speed and
wind directi n easure ents sha be neg igib e f r the range f 4.5 t 27
/s (10 t 60 ph).

N te: Sh u d the e ectr nic subsyste easure ent inaccuracy be
significant, the t ta syste easure ent inaccuracy sha sti be ess than
-2% f r wind speed and +-5 degrees f r wind directi n .

5.4

	

Syste Reiabi ity

In assessing syste re iabiity, data sses can resu t fr a functi ns f
sens rs, pr cess rs, and data rec rders .. As a resu t, the data c ecti n pr gra
sha inc rp rate the qua ity assurance pr cedures specified -in Secti n 7 f this
d cu ent.

Missing data rec rds sha be c ear y arked. Data pr cessing pr cedures sha
be estab ished that ensure that issing data are n t fact red int statistica
averages .

N te: In s e cases, issing data gaps need t be fi ed s that a c p ete data
set is avai ab e. Pr cedures f r fiing issing data are bey nd the sc pe f this
d cu ent .

6 .0 Insta ati n f Measure ent Syste s

6.1 Wind Energy Site Characteristics

Bef re se ecting a site f r wind energy easure ents, and u ti ate y f r wind
energy use, c nsiderati n sha be given t ca t p graphy and bstructi ns, and
preferred cati ns that ay experience wind enhance ent. References are given
in the App icab e D cu ents secti n that pr vide detai ed guidance n the siting
f wind turbines inc rp rating these c nsiderati ns .

6 .2 Representativeness f Measure ent Syste L cati ns

Measure ents sha be taken as c se t the intended turbine cati n as p ssib e
and at the anticipated hub height ( r, f r a vertica -axis achine, the equat r
height) f the r t r. At a ini u , the ane eter sha be at a height f at
east 33 feet (10 eters) .

8
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T ensure representativeness f the p anned wind turbine site, ane eters
insta ed f r site eva uati n purp ses sha be in exp sures si i ar t the turbines .
F r exa p e, if turbines are t be sited a ng a ridge crest, the ane eter sha
be insta ed n the sa e crest. Use f is ated hi s f r ane eters, when the
turbines are subsequent y insta ed in wer terrain, ften eads t unrepresentative
easure ents . Measure ents sha be taken in an pen area, free f heavy

vegetati n and structures. If sens rs ust be cated near an bstructi n, the
cati n sha be a h riz nta distance at east ten ti es the height f the bstruct-

i n .

R ft p cati ns sha n t be used f r wind easure ent syste s un ess the
generat r wi a s be n t p f the r f at near y the sa e height as the ane -
eter.

F r arge achine insta ati ns, r f r u tip e insta ati ns, r f r c p ex
terrain areas, re than ne easure ent cati n and/ r eve ay be necessary .
Due t the change f wind speed with height that n r a y ccurs in the
at sphere, and the f uctuati n f the agnitude f this change with ti e,
ane eter heights ust be at the turbine hub r equat r height t av id the
intr ducti n f uncertainties in the representativeness f the easure ents due t
this phen en n . Mu tip e eve s f easure ents are beneficia when the exact
hub height f the turbine is n t kn wn, r if the turbine height ust be
pti ized .

6.3

	

Insta ati n and Ca ibrati n f Wind Measuring Syste s

6.3 .1 'Inspecting the Equip ent

Bef re they are insta ed, easure ent syste s sha be given a functi na
check and ca ibrati n .

Signa c nditi ning and rec rding/disp ay equip ent sha be checked by
putting si u ated signa s c rresp nding t sens r utputs f r kn wn wind
speeds r directi ns int the signa c nditi ning equip ent and c paring
the rec rding/disp ay equip ent's utputs t the kn wn speeds r
directi ns. The check sha be perf r ed f r signa s representing zer ,
as we as three r f ur additi na wind speeds (e . g., 10, 20, and 30
ph), and f ur wind directi ns (0, 90, 180, and 270 degrees) .

N te: When appr priate, t rque watch va ues can be used t easure the
starting speed f a sens r f r c paris n with anufacturers'
specificati ns, if avai ab e. A t rque watch is a device that. i s used t
easure the a unt f drag f the r tating shaft f the ane eter .



6.3 .2

	

Insta ati n

The chart speed f strip chart rec rders sha be verified t be within
anufacturer's specificati ns by running the rec rder a ini u f ne

h ur, and then easuring the a unt f chart trave .

T av id the effect f t wers and cr ss-ar s n sens rs, the sens rs sha
be unted n a ast ab ve their supp rt. Wind sens rs sha be p aced
at a distance at east three structure dia eters fr attice-type t wers and
at east six structure dia eters fr s id t wers . Sens rs sha be
riented int the prevai ing wind directi n.

The supp rting structure sha be designed t withstand the wind ading
expected f r the site (structura standards f r this ading are avai ab e
fr t wer anufacturers) . The structure sha be free f vibrati n and

ti n induced by the wind. The structure sha inc ude ightning
pr tecti n equip ent t pr tect the sens rs and data gging equip ent .
The structure sha be adequate y secured against vanda is , unauth rized
t wer ci bing, and ther hazards . A necessary warning signs and
wnership tags sha be c ear y visib e. If the supp rting structure is 60
eters (200 feet) r higher, r is near an airp rt, pr per FAA per its

sha be btained, and the t wer sha be ighted acc rding t regu ati ns .

The ane eter and wind vane sha be a igned t assure that the
appr priate axes are vertica (cup ane eters) and/ r h riz nta
(pr pe er ane eters and wind vanes) .

The wind vane sha be a igned by ne f the f wing eth ds : I)
Drive a survey r-type stake int the gr und ab ut 60 eters (200 feet)
fr the sens r t ward true n rth and visib y a ign the "n rth" ark n
the sens r t the stake; 2) Identify an existing and ark at the true n rth
r ther kn wn directi n p siti n fr the sens r and a ign acc rding t

1) ; r 3) Use a c pass t a ign the "n rth" ark t agnetic n rth then
adjust the sens r's a ign ent f r agnetic deviati n. Bef re insta ati n,
sens r n rth sha be aigned with the supp rting cr ss ar , since . the
cr ss ar is easier t ine up with the reference p int .

6.4

	

Operating the Equip ent f r Site Eva uati n

A sa p ing strategy f r site eva uati n f r a wind turbine r wind turbine array
sha bee designed t inc rp rate inf r ati n n the turbu ence characteristics f
the site, f uctuati ns in winds that affect turbine perating strategies, the diurna
and seas na variabi ity, and the interannua variabi ity f the winds . . Exa p es
f data ana ysis and rep rting pr cedures ay be f und in Appendix A .
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Standard Operating Pr cedures

The successfu c p eti n f a fie d nit ring pr gra depends n the adherence t
a set f Standard Operating Pr cedures. These pr cedures define a necessary steps t
perf r syste ca ibrati ns, d cu ent site visits, identify and c rrect syste pr b e s,
and pr vide f r pr per rec rd keeping f a the steps inv ved fr c ecting data t
su arizing the resu ts with the assurance that the resu ts are accurate and traceab e t
kn wn standards. The Standard Operating Pr cedures sha inc ude, at a ini u ,
pr cedures f r the f wing activities .

7.1

	

Site Visits

At a ini u , the f wing steps sha be taken during each r utine site visit :

€

	

Rec rd the date and ti e .
€

	

Visua y inspect the sens rs, and d cu ent (and c rrect, if p ssib e) any
irregu arities .

€ Visua y inspect the sens r supp rt, inc uding guy wire tensi ns, trueness
f the supp rt in the vertica , and c nditi n f gr unding syste . C rrect

as needed .
Check the p wer s urce r batteries. Rep ace batteries n a schedu ed r
as needed basis and d cu ent changes .

€

	

Check the rec rder r data gger perati n acc rding t anufacturer's
specificati ns .

€ Where appr priate, check "0" and "fu sca e" spans n signa
c nditi ning equip ent, and adjust where necessary . D cu ent "as
arrived" and "as eft" c nditi ns .

€ Ann tate the rec rding ediu t identify the in f r ati n rec rded, the
date and ti e that data rec rding started, and the ti e that it -was
c p eted .

€

	

D cu ent any acti ns taken during e ergency r r utine visits. The
pers n perf r ing the site visit sha be identified in the g each ti e .

7.2

	

Rec rd Keeping Pr cedures

A rec rd sha be kept f r descripti ns f the status f the instru ent syste .
This rec rd sha inc ude the anufacturer and de nu ber, and seria nu bers
f a pieces f equip ent. References t the equip ent sha a ways inc ude the

seria nu ber .

7 .2.1 Site Inspecti ns

Each site inspecti n sha be d cu ented in the rec rd.

	

This
d cu entati n sha inc ude the pertinent features f the inspecti n

11



pr cedures isted in Secti n 7.1 . Where c rrective acti n was required,
this sha be n ted in the rec rd, and the date f the acti n sha be
d cu ented if different fr the date f the inspecti n.

7.2.2 Instru ent Inspecti n

The rec rd sha c ntain a c p ete hist ry f the instru ents used in a
easure ent pr gra fr the ti e the instru ents are received unti the

pr gra is c p eted. Initia entries sha describe the instru ents, the
pre- insta ati n inspecti n and ca ibrati n, the easure ent site, the
insta ati n, and any reca ibrati ns. Sufficient inf r ati n sha be
c ntained s that the easure ent pr gra c u d be rec nstructed at a
ater date .

A rec rds sha be initia ed by the pers n aking the entry . The initia s
sha be c rre ated t individua s .

7.3

	

Sens r Caibrati ns

Sens r ca ibrati ns sha be d ne with equip ent traceab e t Nati na Bureau f
Standards. Caibrati n rep rts sha be fact red int any p st-pr cessing f data.

7.3 .1 Fie d Ca ibrati ns

Instru ents and rec rders that can be fie d ca ibrated sha be ca ibrated
t anufacturers' specificati ns at east twice a year . This ca ibrati n
sha c nsist f an e ectr nics check f the signa c nditi ning and rec-
rding equip ent .

N te: Adequate steps sha be taken t assure that the bearings and DC
generat rs have n t deteri rated . t the p int f affecting the sens r
ca ibrati n. C nsequent y, the Standard Operating Pr cedures sha
inc ude pr visi ns f r checking and rep acing the sens rs at appr priate
interva s . .

7.3 .2

	

Lab rat ry Ca ibrati ns

Sens rs sha be re ved and tested in the ab rat ry n a regu ar y
schedu ed interva . Sens rs sha be refurbished with new bearings and/ r
ther parts as needed . Sens rs sha be reca ibrated by appr priate
easures t ensure that the equip ent is perating within the
anufacturer's specificati ns .

1 2
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Appendix A

EXAMPLES OF DATA ANALYSIS AND REPORTING PROCEDURES

A .1

	

Data Ana ysis

A wide range f sa p ing strategies and data pr cessing pr cedures is avai ab e
depending n the kind f rec rding equip ent used in the c ecti n pr gra . Data
gger sa p ing frequencies and averaging ti es are partia y deter ined by the wind

turbine app icati n and uti ity purchase rate structure . As a resu t, advance p anning
sh u d be d ne t deter ine the st appr priate and usefu strategy .

F r C ass III syste s, data sh u d be sa p ed appr xi ate y nce every ne t three
sec nds, averaged ver a peri d n t t exceed ne h ur, and then st red in bins t btain
a variety f inf r ati n . A s inc uded in this sa p ing strategy sh u d be a ca cu ati n
f turbu ence ver the averaging peri d, as defined in AWEA's Ter in gy Standard .
A C ass III syste sh u d rec rd the f wing inf r ati n :

€

	

The ean wind speed and directi n.

€

	

Turbu ence data .

S ftware ay be required t pr duce the type f inf r ati n isted f r C ass III syste s .
F r st C ass III syste s current y avai ab e, this type f sa p ing strategy sh u d
a w f r appr xi ate y ne nth f data c ecti n bef re the rec rding ediu needs
t be refreshed r rep aced fr the syste . Fr this basic sa p ing and rec rding
strategy, su arized utput f C ass III syste s sh u d be as f ws:

€

	

Mean wind speed f r each rec rding peri d n t t exceed ne h ur.

€

	

A wind speed frequency hist gra in 1 s (2 ph) speed interva s .

€

	

A j int distributi n f wind speed and directi n in 2 /s (5 ph) speed interva s and
22 .5-degree directi n interva s .

€

	

A j int distributi n f wind speed versus ti e f day in 2 /s (5 ph) speed interva s
and ti e interva s n t t exceed 3 h urs .

€

	

A j int distributi n f wind directi n versus ti e . f day in 22 .5-degree interva s and
3-h ur ti e interva s .

€

	

Inf r ati n ab ut turbu ence .

€

	

Maxi u peak gust and sustained (based n averaging interva ) wind speeds .

1 3



A .2 Data Rep rting F r ats

Tab e A-1 su arizes inf r ati n that sh u d be rep rted n a r utine (preferab y
nth y) basis f r the vari us c asses f data easure ent syste s .
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TABLE A-1

ROUTINE (PREFERABLY MONTHLY) REPORTING RECOMMENDATIONS
FOR VARIOUS CLASSES OF INSTRUMENTATION SYSTEMS

C ass

	

C ass II

	

C ass III

M nth y/annua ean wind speed

	

X

	

X

Wind speed frequency distributi n

	

X
and cu u ative frequency distributi n

Wind directi n frequency distributi n

	

X

Mean speed/directi n by ti e f day

	

X
(n t re than
114 day
incre ents)

Vertica shear f speed by

	

X
directi n and ti e f day*

Turbu ence

	

X

Maxi u gusts

	

X

Requires at east tw eve s f instru entati n n t wer

15



Appendix B

EXAMPLE PROCEDURES FOR ENHANCING DATA
REPRESENTATIVENESS AT A SITE

B.1

	

Extrap ating On-Site Data t L ng-Ter Statistics

It is bvi us y i practica t sa p e at a pr p sed wind turbine site ng en ugh t
btain inf r ati n n interannua variabi ity, and perhaps even seas na variabiity .

Wind easure ent strategies, based n the kn wn statistica characteristics f high-wind
sites, have been deve ped, and are rec ended here t btain inf r ati n n the
ike y ng-ter variabi ity f a site .

F r a sing e seas n r year f easure ents at the wind turbine site, the ng-ter wind
speed f r the c rresp nding seas n, r the ng-ter annua wind speed f r a sing e year
f easure ents, wi be within +-10% f the sing e seas n r year bservati n with

ab ut 90% c nfidence (References 1, 2, and 3) .

When a nearby ng-ter reference stati n is avai ab e, and the diurna and seas na
wind patterns at the reference stati n and easure ent stati n are si i ar, the sh rt-ter
site data can be adjusted t the c i at gica stati n using the f wing re ati nship :

If a nu ber f different sites in a wind turbine array are t be nit red, an inter ittent.
easure ent strategy can be used at each site t axi ize instru ent usage (Reference

3). . Based n resu ts qu ted in (3) it is rec ended that at east tw t three nths
f inter ittent easure ents be ade at each cati n f r a peri d f at east three

years. This wi pr vide a data set that wi give at east the sa e, if n t higher, c nfi-
dence f the ng-ter esti ate at a sites than ne year f c ntinu us easure ents at
each site .

B.2 Specia Measure ents f r Site Eva uati n

B.2 .1 Turbu ence Measure ents

F r site eva uati n f r arge wind turbines r wind turbine arrays, specia
turbu ence easure ents ay be desirab e t deter ine re precise y the types
f ads wind achines ight experience at the site . It is rec ended that a

specia easure ent pr gra using high qua ity, sensitive wind sens rs and
s phisticated data ggers be undertaken f r sh rt peri ds f ti e . Detai ed
descripti ns f these pr gra s is bey nd the sc pe f this d cu ent .

B.2.2 Kite Ane eter Measure ents

1 6
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Kite ane eters can be used in the site eva uati n pr cess t btain inf r ati n
n the spatia representativeness f the easure ent stati n(s) insta ed at the site.
F r these studies, it is rec ended that kite ane eter studies be ade at
different ti es n each f 2 t 3 days per nth, three t f ur ti es per year.
The studies sh u d inv ve at east tw kites, which are first f wn t gether t
btain a re ative c paris n n the read ut f each . Then ne kite is f wn

c ntinu us y, c se t the easure ent stati n and at the sa e height as the
ane eter f the easure ent stati n, whi e the ther is f wn at the sa e
height at severa pre-deter ined cati ns ar und the site. These cati ns sh u d
be representative f the cati ns where wind turbines w u d be insta ed. At
each cati n, at east three 10- inute easure ent peri ds are rec ended,
with a 3- t 5- inute break between each peri d . During each easure ent
peri d, readings appr xi ate y every 15 sec nds sh u d be taken . At the
c nc usi n f the easure ents, a va ues. within each 10- inute easure ent
peri d sh u d be averaged and c pared with the "c ntr " kite ane eter.

A kite ane eter can a s be used t esti ate the vertica variati n f the wind
speed at the easure ent stati n, and at any cati n within the site . These
easure ents sh u d a s be d ne f r severa h urs n 2 t 3 days per nth,

3 t 4 nths per year, using the sa e sa p ing strategy as bef re. A "c ntr "
kite at the easure ent stati n is rec ended f r this practice as we .

1 7



References f r Appendix B

1 . C r tis, R. B ., et a ., 1977 : "Variance Ana ysis f Wind Characteristics f r Energy
C nversi n ." J urna f App ied Mete r gy 16:1149-1157 .

2 . Justus, C . G ., et . a .,' 1979 : "Interannua and M nth-t-M nth Variati ns f Wind
Speed." J urna f App ied Mete r gy 18:913-920 .

3 . Ra sde , J. V., et. a ., 1980 . Measure ent Strategies f r Esti ating L ng-Ter
Average Wind Speeds . PNL-3448, Pacific N rthwest Lab rat ry, Rich and,
Washingt n.

1 8



'V' encan FactFinder

0

Croa

CIO

c
CD

w

httn://factfinder rencnc onv/cprvlpt/TlTT, hlp9 tc=RllKR1 1'2Qdn

P93. RATIO OF INCOME IN,1999 TOPOVERTY LEVEL BYHOUSEHOLD TYPE [19] - Universe :
Households
Data Set Census2000Summary File 3 (SF 3)- Sample Data

NOTE: Data based on a sample except in P3, P4, H3, and H4 . For information on confidentiality protection, sampling error,
nonsampling error, and definitions see h ttp ://factfnder.census.qov/home/en/datanotes/expsf3 .htm .

U .S . Census Bureau
Census 2000

Standard Error/Variance documentation for this dataset :
Accuracyofthe Data : Census2000Summary File 3 (SF 3)-Sample Data (PDF 141 .5KB)

n

Main I Search I Feedback I FAQs Glossary I Help

Page 1 of 1

1 n/1 /inn'

Missouri
Adair
County,
Missouri

Andrew
County,
Missouri

Atchison
County,
Missouri

Audrain
County,
Missouri

Barry
County,
Missouri

Barton
County,
Missouri

Bates
County,
Missouri

Benton
County,
Missouri

Bollinger
County,
Missouri

Total : 2,197,214 9,645 6,249 2,736 9,872 13,371 4,908 6,521 7,444 4,589
Under 1 .50 :

	

9t,g~ j 458,416 3,451 1,123 658 2,262 3,911 1,454 1,769 2,157 1,407
Family households: 234,777 1,119 585, 340 1,280 2,348 832 987 1,132 846

Married-couple family 112,063 659 349 229 741 1,537 573 628 740 585,
Other family : 122,714 460 236 111 539 811 259 359 392 261
Male householder, no wife present 21,346 103 43 22 94 259 47 86 101 39
Female householder, no husband present 101,368 357 193 89 445 552 212 273 291 222

Nonfamily households : 223,639 2,332 538 318 982 1,563 622 782 1,025 561
Male householder 84,859 1,089 187 94 273 647 205 253 407 175
Female householder 138,780 1,243 351 224 709 916 417 529 618 386

1.50 and over: 1,738,798 6,194 5,126 2,078 7,610 9,460 3,454 4,752 5,287 3,182
Family households : 1,251,769 4,284 4,042 1,450 5,561 7,353 2,634 3,617 4,077 2,645

Married-couple family 1,045,487 3,818 3,562 1,278 4,804 6,503 2,278 3,282 3,740 2,406
Other family : 206,282 466 480 172 757 850 356 335 337 239
Male householder, no wife present 59,767 119 172 -' 92 305' 309 123 134 104 74
Female householder, no husband present 146,515 347 308 80 452 541 233 201 233 165

Nonfamily households : 487,029 1,910 1,084 628 2,049 2,107 820 1,135 1,210 537
Male householder 233,213 826 589 298 881 1,089 397 597 662 290
Female householder 253,816 1,084 495 330 1,168 1,018 423 538 548 247
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Main I Search I Feedback I FAQs I Glossary I Help

Page 1 of I

. n /I /nnno

Boone
County,
Missouri

Buchanan
County,
Missouri

Butler
County,
Missouri

Caldwell
County,
Missouri

Callaway
County,
Missouri

Camden
County,
Missouri

Cape Girardeau
County,
Missouri

Carroll
County,
Missouri

Carter
County, -
Missouri

Cass
County,
Missouri

Total : 53,106 33,592 16,737 3,522 14,449 15,740 27,031 4,169 2,377 30,236
Under 1 .50 : 12,693 7,920 5,548 883 2,556 3,081 5,947 1,067 952 3,56

Family households: 4,429 3,793 2,922 479 1,393 1,770 2,500 521 565 1,981
Married-couple family 1,821 1,719 1,607 291 627 1,118 1,282 399 382 1,053
Other family : 2,608 2,074 1,315 188 766 652 1,218 122 183 928
Male householder, no wife present 471 300 271 33 162 184 192 20 57 14
Female householder, no husband present 2,137 1,774 1,044 155 604 468 1,026 102 126 779

Nonfamily households: 8,264 4,127 2,626 404 1,163 1,311 3,447 546 387 1,57
Male householder 4,040 1,525 965 148 456 580 1,193 165 155 525
Female householder 4,224 2,602 1,661 256 707 731 2,254 381 232 1,054

1 .50 and over: 40,413 25,672 11,189 2,639 11,893 12,659 21,084 3,102 1,425 26,676
Family households : 27,236 18,299 8,473 2,026 9,023 9,533 15,569 21358 1,101 21,115
Married-couple family 22,841 15,212 7,340 1,793 7,777 8,662 13,498 2,113 966 18,42
Other family : 4,395 3,087 1,133 233 1,246 871 2,071 245 135 2,693

Male householder, no wife present 1,207 916 268 96 417 321 558 73 50 90
Female householder, no husband present 3,188 2,171 865 137 829\ 550 1,513 172 85 1,790

Nonfamilyhouseholds : 13,177 7,373 2,716 613 2,870 3,126 5,515 744 324 5,561
Male householder 6,396 3,468 1,209 342 1,440 1,643 2,554 324 166 2,749
Female householder ,

	

6,781 3,905 1,507 271 1,430 1,483 2,961 420 158 2,81
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Data Set : Census 2000 Summary File 3 (SF 3)-Sample Data

NOTE: Data based on a sample except in 33, P4, H3, and H4 . For information on confidentiality protection, sampling error,
nonsampling error, and definitions see http ://factfinder.census .qov/home/en/datanotes/expsf3 .htrn_ .
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Standard ErrorNariance documentation for this dataset :
Accuracy of the Data : Census 2000 Summary File 3 (SF 3)-Sample Data (PDF141 .5KB)

r
Main [ Search I Feedback [ FAQs [ Glossary I Help

Page 1 of I

inn/')nn'

Cedar
County,
Missouri

Chariton
County,
Missouri

Christian
County,
Missouri

Clark
County,
Missouri

Clay County,
Missouri

Clinton
County,
Missouri

Cole
County,
Missouri

Cooper
County,
Missouri

Crawford
County,
Missouri

Dade
County,
Missouri

Total : 5,664 3,462 20,473 .2,967 72,613 7,170 27,064 5,943 8,870 3,222
Under 1 .50 : 1,793 886 3,821 742 7,832 1,206 4,243 1,230 2,521 851
Family households: 851 437 2,352 391 3,836 667 1,980 631 1,424 457

Married-couple family 614 309 1,368 286 1,715 389 793 373 881 266
Other family : 237 128 984 105 2,121 278 1,187 258 543 191

Male householder, no wife present 64 22 126 28 436 66 183 79 100 71
Female householder, no husband present 173 106 858 77 1,685 212 1,004 179 443 120

Nonfamily households : 942 449 1,469 351 3,996 539 2,263 599 1,097 394
Male householder 385 164 461 140 1,324 180 939 167 415 141
Female householder 557 285 1,008 211 2,672 359 1,324 432 682 253

1 .50 and over: 3 .871 2,576 16,652 2,225 64,781 5,964 22,821 4,713 6,349 2,371
Family households : 3,050 1,921 13,541 1,705 46,623 4,674 16,010 3,529 4,978 1,832_
Married-couple family 2,778 1,736 12,104 1,520 39,040 4,131 13,734 3,085 4,541 1,648
Other family : 272 185 1,437 185 7,583 543 2,276 444 437 184

Male householder, no wife present 70 63 502 79 2,203 187 712 154 165 62
Female householder, no husband present 202 122 935 106 5,380 356 1,564 290 272 122

Nonfamily households : 821 655 3,111 520 18,158 1,290 6,811 1,184 1,371 539
Male householder 355 281 1,417 234 8,951 616 2,980 581 712 278
Female householder 466 374 1,694 286 9,207 674 3,831 603 659 261
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1 n/1 /")nnz

Dallas
County,
Missouri

Daviess
County,
Missouri

DeKalb
County,
Missouri

Dent
County,
Missouri

Douglas
County,
Missouri

Dunklin
County,
Missouri

Franklin
County,
Missouri

Gasconade
County,
Missouri

Gentry
County,
Missouri

Greene
County,
Missouri

Total: 6,063 3,184 3,553 6,017 5,214 13,414 35,081 6,188 2,745 98,003
Under 1 .50 : 1,933 824 887 1,877 1,785 5,253 5,268 1,303 721 22,460
Family households : 1,149 476 412 1.043 982 2,960 2,633 631 391 9,610
Married-couple family 743 343 291 706 692 1,613 1,328 376 276 4,464
Other family : 406 133 121 337 290 1,347 1,305 255 115 5,146
Male householder, no wife present 60 17 16 81 67 227 323 52 30 1,034
Female householder, no husband present 346 116 105 256 223 1,120 982 203 85 4,112

Nonfamily households : 784 348 475 834 803 2,293 2,635 672 330 12,850
Male householder 291 75 165 283 307 686 844 211 114 5,217
Female householder 493 273 310 551 496 1,607 1,791 461 216 7,633

1.50 and over : 4,130 2,360 2,666 4,140 3,429 8,161 29,813 4,885 2,024 75,543
Family households : 3,301 1,797 2,074 3,271 2,723 6,274 23,294 3,695 1,515 52,537
Married-couple family 3,026 1,629 1,856 2,895 2,490 5,442 20,153 3,296 1,378 44,650
Other family : 275 168 218 376 233 832 3,141 399 137 7,887

Male householder, no wife present 145 73 79 118 91 229 1,149 145 42 2,348
Female householder, no husband present 130 95 139 258 142 603 1,992 254 95 5,539

-

	

Nonfamily households : 829 563 592 869 706 1,887 6,519 1,190 509 23,006
Male householder 437 296 276 382 377 854 3,610 613 194 10,642
Female householder 392 267 316 487 329 1,033 2,909 577 315 12,364
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Grundy
County,
Missouri

Harrison
County,
Missouri

Henry
County,
Missouri

Hickory
County,
Missouri

Holt County,
Missouri

Howard
County,
Missouri

Howell
County,
Missouri

Iron County,
Missouri

Jackson
County,
Missouri

Jasper
County,
Missouri

Total: 4,395 3,683 9,192 3,947 2,236 3,838 14,80 4,209 266,501 41,471
Under 1 .50 : 1,337 1,128 2,444 1,209 612 937 5,254 1,389 51,955 10,986

Family households : 689 576 1,345 659 333 486 3,055 804 25,673 5,695
Married-couple family 405 401 759 513 225 276 2,051 487 8,360 2,817
Other family : 284 175 586 146 108 210 1,004 317 17,313 2,878
Male householder, no wife present 61 42 130 19 32 47 237 69 2,757 467
Female householder, no husband present 223 133 456 127 76 163 76 248 14,556 2,411

Nonfamilyhouseholds : 648 552 1,099 550 279 451 2,199 585, 26,282 5,293
Male householder 196 212 405 232 104 158 726 220 10,919 1,879
Female householder 452 340 694 318 175 293 1,47 365- 15,363 3,414

1 .50 and over: 3,058 2,555 6,748 2,738 1,624 2,901 9,551 2,820 214,546 30,463
Family households : 2,221 1,982 5,000 2,101 1,185 2,171 7,65 : 2.174 141,676 22,402

Married-couple family 2,016 1,754 4,374 1,939 1,041 1,876 6,859 1,964 108,967 19,168
Other family: 205 228 626 162 144 295 79 , 210 32,709 3,234

Male householder, no wife present 80 94 252 66 52 98 24 84 8,832 950
Female householder, no husband present 125 134 374 96 92 197 55 126 23,877 2,284

Nonfamily households : 837' 573 1,748 637 439 730 1,893 646 72,870 8,081
Male householder 414 238 918 308 230 372 954 320 34,752 3,901
Female householder 4231 335, 830 329 209 358 94 326 38,118 4,180
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Jefferson
County,
Missouri

Johnson
County,
Missouri

- Knox
County,
Missouri

Laclede
County,
Missouri

Lafayette
County,
Missouri

Lawrence
County,
Missouri

Lewis '
County,
Missouri

Lincoln
County,
Missouri

Linn
County,
Missouri

Livingston
County,
Missouri_

Total : 71,567 17,390 1,794 12,809 12,584 13,612 3,965 13.882 5,741 5,796
Under 1 .50 : 9,653 4,523 576 3,763 2,377 3,712 1,055 2,364 1,633 1,484
Family households : 5,444 2,149 304 2,205 1,257 2,138 584 1,393 865 662
Married-couple family 2,630 1,270 228 1,451 61 1,281 362 771 529 351
Other family : 2,814 879 76 754 647 857 222 622 336 311,

Male householder, no wife present 605 209 21 160 10 152 52 98 74 49
Female householder, no husband present 2,209 670 55 594 538 705 170 524 262 262

Nonfamily households : 4,209 2,374 272 1,558 1,120 1,574 471 971 768 822_
Male householder 1,447 1,095 88 5271 35 615 166 380 240 210
Female householder 2,762 1,279 184 1,036 761 959 305 591 52& 612

1 .50 and over: 61,914 12,867 1,218 9,046 10,207 9,900 2,910 11,518 4,108 4,312
Family households: 49,445 9,698 917 7,077 7,856 7,776 _

	

2,139
1,885

9,203
7,890

2,962
2,564

3,205
2,858Married-couple family

Other family :
41,492
7,953

8,603
1,095

818
99

6,303
774

6,886
97

6,907
869 254 1,313 398 347_

Male householder, no wife present 2,835 455 41 273 311 263 116 479 147 113
Female householder, no husband present 5,118 640 58 501 65 606 138 834 251 234

Nonfamilyhouseholds: 12,469 3,169 301 1,969 2,351 2,124 771 2,315 1,146 1,107_
Male householder 7,349 1,674 134 1,028 1,22 1,069 370 1,359 502 512
Female householder 5,120 1,495 167 941 1,131 1,055 401 956 644 595
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NOTE: Data based on a sample except in P3, P4, H3, and H4 . For information on confidentiality protection, sampling error,
nonsampling error, and definitions see htp://factfnder.census.oov/home/enidatanotestexpsf3 .htm .

U.S. Census Bureau
Census 2000

Standard ErrorNariance documentation for this dataset :
Accuracy of the Data : Census 2000 Summary File 3 (SF 3)-Sample Data (PDF 141 .5KB)
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McDonald
County,
Missouri

Macon
County,
Missouri

Madison
County,
Missouri

Maries
County,
Missouri

Marion
County,
Missouri

Mercer
County,
Missouri

Miller
County,
Missouri

Mississippi
County,
Missouri

Moniteau
County,
Missouri

Monroe
County,
Missouri

otal: 8,133 6,494 4,711 3,53 . 11,064 1,601 9,288 5,37' 5,264 3,64*
Under 1 .50: 2,802 1,692 1,631 88 2.73 431 2,476 2,22 1,034 918

Family households : 1,705 76 902 48 ,441 23 ; 1,337 1,228 54 43
Married-couple family 97 . 457 56 32 75' 158 744 461 310 29
Other family : 72' 305 335 16* 68 . 8' 593 767 237

Male householder, no wife present 20' 73 5' 3 . 12 2 74 82 71 2*
Female householder, no husband presen 52' 232 27 . 124 56A 5 519 685 16 . 114

Nonfamily households : 1,097 930 72' 39. 1,288 193 1,139 999 48 487
Male householder 518 343 20 14. 3 . 70 41' 341 . . 19'
Female householder 5 - 58 52 25* 924 1 72' 65 30 29

1.50 and over: 5,331 4,802 3,08 2.65 8,331 1,170 6,81 4,230
Family households :
Married-couple family
Other family :

Male householder, no wife present
Female householder, no husband presen

Nonfamily households:
Male householder
Female householder 48 632 30 24 1,20 78 584 28
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Montgomery
County, Missouri

Morgan
County,
Missouri

New Madrid
County,
Missouri

Newton
County,
Missouri

Nodaway
County,
Missouri

Oregon
County,
Missouri

Osage
County,
Missouri

Ozark
County,
Missouri

Pemiscot
County,
Missouri

Perry
County,
Missouri

Total : 4,782 7,847 7,831 20,163 8,164 4,269 4,956 3,987 7,906 6,929
Under 1 .50 : 1,159 2,113 2,701 4,578 2,319 1,756 913 1,391 3,514 1,434
Family households : 623 1,165 1,588 2,534 737 1,007 410 840 2,061 661
Married-couple family 348 804 759 1,640 426 677 243 633 814 419
Other family : 275 361 829 894 311 330 167 207 1,247 242

Male householder, no wife present 62 73 87 222 69 77 30 76 187 55
Female householder, no husband present 213 288 742 672 242 253 137 131 1,060 187

Nonfamily households : 536 948 1,113 2,044 1,582 749 503 551 1,453 773
Male householder 170 400 449 736 655 301 221 238 575 297
Female householder 366 548 664 1,308 927 448 282 313 878 476

1 .50 and over : 3,623 5,734 5,130 15,585 5,845 2,513 4,043 2,596 4,392 5,495
Family households : 2,736 4,407 3,937 12,245 4,164 2,016 3,202 2,080 3,304 4,292
Married-couple family 2,355 4,023 3,354 10,855 3,713 1,826 2,866 1,869 2,735 3,780
Other family : 381 384 583 1,390 451 190 336 211 569 512

Male householder, no wife present 139 155 166 473 190 68 143 70 177 183
Female householder, no husband present 242 229 417 917 261 122 193 141 392 329

Nonfamily households: 887 1,327 1,193 3,340 1,681 497 841 516 1,088 1,203
Male householder 496 691 548 1,706 657 252 480 290 514 672
Female householder 391 636 645 1,634 824 245 361 226 574 531
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Pettis
County,
Missouri

Phelps
County,
Missouri

Pike County,
Missouri

Platte
County,
Missouri

Polk County,
Missouri

Pulaski
County,
Missouri

Putnam
County,
Missouri

Ralls
County,
Missouri

Randolph
County,
Missouri

Ray County,
Missouri

Total : 15,616 15,677 6,417 29,317 9,899 13,456 2,240 3,72 9,217 8,725
Under 1 .50 : 3,591 4,631 1 .746 2,788 2,877 2,943 690 759 2,371 1,394
Family households: 2,016 2,136 943 1,283 1,546 1,795 375 41 . 1,209 791

Married-couple family 1,069 1,148 578 541 1,048 1,034 258 30' 635 432
Other family : 94 988 36 742 498 761 117 10' 574 359
Male householder, no wife present 14 221 9' 18C 107 131 30 15 131 73
Female householder, no husband present 803 767 26 . 562 391 630 87 94 443 286

Nonfamily households : 1,575 2,495 80 1,505 1,331 1,148 315 341 1,162 603
Male householder 570 1,245 34 . 533 441 409 9d 95 397 166
Female householder 1,005 1,250 45 972 890 739 225 24 765 437

1 .50 and over: 12,02 11,046 4,671 26,529 7,022 10,513 1,550 2,96 . 6,846 7,331
Family households : 8,697 8,158 3,498 19,142 5.644 8,242 1,151 2,367 5,074 5,737
Married-couple family 7,369 7,280 3,002 16,248 5,069 7,342 1,067 2,17 4,335 5,145
Other family : 1,328 878 49 . 2,894 575 900 84 19 739 592

Male householder, no wife present 424 259 184 916 226 316 36 9 . 247 223
Female householder, no husband present 904 619 31 1,978 349 584 48 99 492 369

Nonfamily households : 3,32 : 2,888 1,173 7,387 1,378 2,271 399 59' 1,772 1,594
Male householder 1,59 1,453 641 3,805 607 1,288 221 35 914 866
Female householder 1,731 1,435 533 3,582 771 983 178 246 858 728



American FactFinder

P93 . RATIO OF INCOME IN 1999 TOPOVERTY LEVEL BY HOUSEHOLD TYPE-1191- Universe :
Ho_useh_olds
Data Set : Census 2000 Summary File 3 (SF 3)-Sample Data

NOTE: Data based on a sample except in P3, P4, H3, and H4 . For information on confidentiality protection, sampling error,
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Reynolds
County,
Missouri

Ripley
County,
Missouri

St. Charles
County,
Missouri

St . Clair
County,
Missouri

Ste. Genevieve
County,
Missouri

St. Francois
County,
Missouri

St. Louis
County,
Missouri

Saline
County,
Missouri

Schuyler
County,
Missouri

Scotland
County,
Missouri

Total : 2,735 5,438 101,826 4,031 6,602 20,788 404,607 8,984 1,725 1,895
Under 1 .50 : 978 2,300 7,936 1,386 1,075 5,745 48,779 2,143 499 605
Family households: 537 1,352 4,297 785 597 3,000 24,268 1,163 251 344

Married-couple family 378 933 1,678 503 350 1,552 8,273 572 199 240
Other family : 159 419 2,619 282 247 1,448 15,995 591 52 104
Male householder, no wife present 33 77 386 57 19 346 2,216 164 8 21
Female householder, no husband present 126 342 2,233 225 228 1,102 13,779 427 44 63

Nonfamily households : 441 948 3,639 601 478 2,745 24,511 980 248 261
Male householder 209 406 1,116 214 129 934 8,061 372 91 92
Female householder 232 542 2,523 38T 349 1,811 16,450 608 1 157 169

1 .50 and over. 1,757 3,138 93,890 2,645 5,527 15,043 355,828 6,841 1,226 1,290
Family households : 1,407 2,534 73,156 2,004 4,352 11,822 248,251 4,822 943 974
Married-couple family 1,272 2,282 63,686 1,816 3,842 10,083 200,714 4,112 831 899.,
Other family : 135 252 9,470 188 510 1,739 47,537 710 112 75

Male householder, no wife present 57 91 3,011 88 172 628 10,864 226 35 35
Female householder, no husband present 78 161 6,459 100 338 1,111 36,673 484 77 40

Nonfamily households : 350 604 20,734 641 1,175 3,221 107,577 2,019 283 316
Male householder 196 321 10,532 326 687 1,576 46,030 966 136 114_
Female householder 154 283 10,202, 315 488 1,645 61,547 1,053 147 202
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Scoff
County,
Missouri

Shannon
County,
Missouri

Shelby
County,
Missouri

Stoddard
County,
Missouri

Stone
County,
Missouri

Sullivan
County,
Missouri

Taney
County,
Missouri

Texas
County,
Missouri

Vernon
County,
Missouri

Warren
County,
Missouri

Total : 15,689 3,329 2,754 12,047 11 .824 2,921 16,175 9,379 8,018 9,210
Under 1 .50: 4,549 1,446 773 3,907 2.787 951 4,006 3,338 2,283 1,639

Family households : 2,548 907 436 2,132 1,59 46j 2,179 2,006 1,188 845
Married-couple family 1,135 654 318 1,316 1,027 294 1,326 .

	

1,296 654 420
Other family: 1,413 253 118 816 565 16 : 853 710 534 425

Male householder, no wife present 208 54 176 12 . 3 220 185 85 73
Female householder, no husband present 1,205 9 640 439 13 633` 525 449 352

Nonfamily households : 2,001 539 337 1,775 1 .195 48 € 1,827 1,332 1,095 794
Male householder 644 193 127 627 46 . 186 732 472 467 233
Female householder 1,357 346 210 1,148 727 30 1,095 860 628 561

1.50 and over: 11,140 1,883 1,981 8,140 9,037 1,970 12,169 6,041 5,735 7,571
Family households : 8,814 1,481 1,431 6,353 7,266 1,508 8,917 4,694 4,303 6,053

Married-couple family 7561 1,314 1,298 5,683 6,636 1,272 7,942 4,209 3,798 5,368
Other family: 1 25 167 133 670 630 23 . 975 485 505 685
Male householder, no wife present 368 73 37 232 22. 104 323 192 172 275
Female householder, no husband present 885 94 96 438 40 132 652 293 333 410

Nonfamily households : 2,326 402 550 1 .787 1,771 46 . 3,252 1,347 1,432 1,518
Male householder 940 192 229 875 901 249 1,447 637 672 897
Female householder 1,386 210 321 912 870 213 1,805 710, 760 621



P93. RATIO OF INCOME IN 1999 TO POVERTY LEVEL BY HOUSEHOLD TYPE (19] - Universe :
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Standard Error/Variance documentation for this dataset :
Accuracy of the Data : Census 2000 Summary File 3 (SF 3)-Sample Data (PDF141 .5KB)

f,1-

	

nCAT c_.i~

	

Trne't2') hrn,

American FactFindhf

Main I Search I Feedback I FAQs I Glossary I Help

Page 1 of I

I NI "nnnn

Washington County,
Missouri

Wayne County,
Missouri

Webster County,
Missouri

Worth County,
Missouri

Wright County,
Missouri

St. Louis city,
Missouri

Total : 8,376 5,540 11,080 1,007 7,094 147,286
Under 1 .50 : 2,935 2,022 2,802 318 2,735 49,756
Family households : 1,824 1,157 1,723 158 1,620 24,735
Married-couple family 1,125 690 1,275 113 1,080 5,848
Other family : 699 467 448 45 540 18,887

Male householder, no wife present 145 134 126 10 135 2,332
Female householder, no husband present 554 333 322 35 405 16,555

Nonfamily households : 1,111 865 1,079 160 1,115 25,021
Male householder 499 313 433 58 330 10,577
Female householder 612 552 646 102 785 14,444

1 .50 and over: 5,441 3,518 8,278 689 4,359 97,530
Family households : 4,422 2,668 6,742 .

	

520 3,448 53,049
Married-couple family 3,851 2,437 5,973 466 3,081 32,942
Other family: 571 251 769 54 367 20,107
Male householder, no wife present 237 94 278 16 129 5,041
Female householder, no husband present 334 157 491 38 238 15,066

Nonfamily households : 1,019 830 1,536 169 911 44,481
Male householder 528 439 791 88 484 21,996
Female householder 491 391 745 81 427 22,485
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INTRODUCTION

This report considers a public purpose distribution fee for the State of Missouri . Prepared at
the request of the Missouri Department of Natural Resources, the research presents a detailed
analysis, using Missouri-specific data, of a charge through which the State may generate
revenues for :

o

	

residential energy efficiency efforts generally ;"` and

o

	

cost-effective energy affordability assistance, including both cash assistance and
low-income energy efficiency investments .

The discussion below will concentrate on documenting : (1) the need for a public purpose
distribution fee in the State of Missouri ; and (2) the rate implications of various scenarios
through which distribution fee revenues might be generated . The discussion is not intended to
address the broader issues of how activities such as research and development (R&D) and other
"public purposes" might be funded in a restructured electric industry .

Clearly, subsumed within these broader issues are other important discussions . How can a
distribution fee be made competitively neutral? On what basis should a distribution fee be
imposed? These other issues are considered in the text below . Tables setting forth the data
discussed in the text are included in Appendix A .

The Distinction Between Types of Fees Arising in "Restructuring"

One condition that many states are placing on "restructuring" the electric industry today involves
the imposition-of a "system benefits charge" or a "distribution fee ." Different fees have been
proposed under different names . While they may seem quite similar, in fact, they serve quite
different purposes and are based upon different policy justifications .

On the one hand, there are charges called "system benefits charges ." A system benefits charge
is designed to fund certain "public benefits" that are placed at risk of being "stranded" in a more
competitive industry . - These benefits include, but are not limited to, assistance for low-income
consumers, renewable energy, research and development, energy efficiency, and the like . On
the other hand, there are broader "distribution fees ." These fees recognize a need for energy
efficiency investments and low-income assistance beyond that currently offered by the electric
industry . From the low-income perspective, these fees are predicated upon the observation that
a move from a monopoly-regulated to a competitive, market-driven industry fundamentally
changes the risks to which low-income consumers are subjected. Whether or not the industry
has previously provided "benefits" that may be "stranded" is not the issue . From an energy
efficiency perspective, these fees are predicated on the observation that a move to a market-

Throughout this discussion . the term "energy efficiency or "energy efficiency investment" is intended to
incorpor.uc imvesunents in renewable energy as well .



driven industry places the energy efficiency industry at risk of being stymied by past market
failures that have still not been remedied .

These fees further recognize that "restructuring" (with competition being increasingly relied upon
to replace direct regulation) is coming not only to the electric industry but to the natural gas
industry as well . A distribution fee tends to be placed on a broader range of fuel sources than
the electric-only system benefits charge . It is intended to represent a device to preserve public
programs that may not be recognized by a competitive market more than a means simply to
continue the status quo . It is for this reason that the discussion below focuses not simply on
what programs currently exist in Missouri, but rather on what the need is for : (1) residential
energy efficiency investments generally, and (b) cost-effective affordability assistance .

THE NEED FOR A PUBLIC PURPOSE DISTRIBUTION FEE IN MISSOURI

Given this introduction, the analysis below turns its attention to a consideration of the need for
a public purpose distribution fee in Missouri . The need for residential energy efficiency
generally is considered first . The need for bill affordability assistance is considered next .

Residential Energy Efficiency Investments

A Missouri distribution fee should help fund investments in energy efficiency for residential
consumers generally . Without such funding, the state loses substantial opportunities to
contribute to cleaner air, a healthier economy, more affordable housing, and a host of other
impacts that benefit all Missouri residents . . A need exists for energy efficiency investments for
both heating and non-heating residential energy .

The Need for Residential Energy Efficiency Investments

Investments in residential energy efficiency help deliver efficient end-uses to consumers . Energy
efficiency recognizes the truism that Missouri households do not seek to consume energy .
Instead, what they seek is to have light, hot water and space heating . If these end uses can be
delivered using less energy, the needs of Missouri consumers will have been satisfied .

Residential Heatin Consum tion : It is difficult, if not impossible, to perform a
complete inventory of energy inefficient homes in Missouri . To do so is not the purpose of this
analysis . It is possible, however, to determine whether there is a significant, or an insignificant,
number of homes that may even potentially benefit from the installation of energy efficiency
improvements for home heating purposes . Surrogates for energy inefficiency are used, which
include : (1) the age of the home ; (2) the presence of physical problems with the home ; and (3)
the affordability of total shelter costs (which include the costs of all utilities except telephones) .
For purposes of analysis here, a non-low-income home involves any consumer living above 80
percent of median income as defined by the U .S. Department of Housing and Urban
Development (HUD) .

2
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HUD data shows that roughly one-in-six Missouri units of housing that are affordable to
households living above 80 percent of median income were constructed before 1940 . Moreover,
of the total of roughly 550,000 units affordable at that income level, nearly 90,000 have some
type of "physical problem" under HUD's definitions . Finally, nearly 55,000 households living
above 80% of median income pay more than 30 percent of their income for shelter costs ;
roughly 5,000 pay more than 50 percent. This data is set forth in Table 1 (pages 1 - 3
respectively) ."'

Residential Non-Heating Consumption : Focusing attention only on heating bills
generally results in inadequate attention being devoted to the impacts of electric policy on
residential consumers . This focus is misplaced . As shown in Table 2, electric non-heating
consumption represents roughly 45 percent of residential usage and nearly 70 percent of
residential bills . What happens to the price of electricity is thus important to residential
consumers. An energy efficiency policy focused exclusively on home heating would address less
than half of the energy dollars consumed in the state of Missouri .

Solar Hot Water and Domestic Space Heating : In addition to considering space heating
and non-space heating separately, energy efficiency programs should consider the potential for
investing in renewable energy for Missouri consumers . There is little question but that
electricity is one of most expensive fuels to use for space heating and domestic hot water heating
in the State of Missouri . According to 1995 Department of Energy (Energy Information
Administration) data, the 1993 price of electricity in Missouri --the last year for which data is
available-- was roughly $21 .291mmBtu . In contrast, the 1993 price for natural gas was
$5.35hnmBtu and the price for LPG was $7 .291mmBtu .

Despite these relatively high prices, a substantial number of Missouri households use electricity
for space and domestic hot water heating while a negligible number of consumers rely upon
distributed technologies such as solar . On the one hand, as of the time of the 1990 Census,
nearly one-in-five (18%) of all Missouri consumers use electricity for space heating . On the
other hand, only three-hundredths of one percent (520) used solar energy for space heating .

Statewide figures are not available for fuel use for hot water . Regional data from the U .S .
Department of Energy's Residential Energy Consurnption Survey indicates that for the Census
division of which Missouri is a part (West North Central), one-in-four (24 .6%) of all households
use electricity for their domestic hot water heating .

Without quantifying precisely how big the potential for increased penetrations of solar space and
domestic water heating, it is possible to conclude that the market has barely been tapped . There
is substantial potential for an expansion of distributed technologies in Missouri .

,zv All Tables are set forth in Appendix A .
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Advantages to Residential Energy Efficiency Investments

Funding residential energy efficiency investments in the State of Missouri will generate
substantial benefits for all sectors of the state . In addition to generating environmental benefits
such as cleaner air and water, energy efficiency will promote economic development, increase
housing affordability, and reduce the risk of insurable events .

Well designed energy efficiency programs have been shown to produce substantial economic
benefits for local and state economies . Electric and gas utilities are poor performers in terms
of their ratios of: (1) in-state jobs to sales, and (2) sales to in-state income generation . By
comparison, the industry that does most of the home energy efficiency work --the maintenance
and repair construction industry-- has almost four times the jobs-to-sales ratio of the utility
industry, and a 20 percent higher ratio of in-state income generation per dollar of sales . In
addition, energy efficiency programs produce additional economic benefits in terms of jobs in
proportion to the extent that they are designed to be cost effective ."` It is not surprising that
the Missouri Statewide Energy Study concluded that energy efficiency would "sustain more
employment opportunities than either the continued current level of energy use or the
development of new energy supplies . "`4`

In addition to these economic impacts, state investment in energy efficiency tends to protect
households against "insurable events ." In August, 1996, Lawrence Berkeley Laboratory released
findings showing that energy efficiency investments in housing often lead to the correction of
conditions that place buildings at risk . Such conditions include fire, carbon monoxide poisoning,
and the like .`st

Finally, energy efficiency investments can promote the affordability of homeownership in
Missouri . A study of how energy efficiency investments affect the affordability of first time
home ownership"' found that, in the Census Division of which Missouri is a part, a $3,000

Thus, for example, if an energy efficiency measure has a cost/benefit ratio of 1 .10, it returns $110 of
benefits for every $100 of expenditures . Additional economic activity and jobs will be associated not only
with the $100 of expenditures, but with the $10 savings as well .

Missouri Statewide Energy Study -- Volume 1 : Summary Report, Environmental Improvement and Energy
Resource Authority, Jefferson City, MO, 1992, page 1-9 .

Evan Mills (1996) . Energy Efficiency: No-Regrets Climate Change Insurance forth e Insurance Industry,
Lawrence Berkeley Laboratory : Berkeley, CA . Available at : hitp : \\eande.lbl.gov\CBS\reports .htm l . A
review of the full complement of Lawrence Berkeley Laboratory, Center for Building Science, initiatives
on Energy Efciency as an insurance Loss-Prevention Strategy, can be found at :
http : \\eande .lbl .gov\CBS\Climate-Insurance\ci .html .

Roger Colton (November 1996) . Energy Efficiency as a Credit Enhancement : Public Utilities and the
Affordability of First-Time Homeownership, Fisher, Sheehan and Cotton, Public Finance and General
Economics: Belmont, CIA .
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energy efficiency investment made at the time of home purchase, financed at nine percent
interest, would yield an effective reduction in the price of the home of 6 .0%,"` and an effective
interest rate discount of 0 .48% .18k

As can be concluded, there is a significant potential for investment in energy efficiency and
renewable energy in Missouri . In addition, the benefits from making these investments are
great .

THE NEED FOR COST-EFFECTIVE ENERGY AFFORDABILITY ASSISTANCE

A Missouri distribution fee seeking to provide cost-effective energy affordability assistance
should seek to meet two needs : (1) the need for cash fuel assistance ; and (2) the need for energy
efficiency improvements . Both of these needs will be considered below .

The Need for Cash Fuel Assistance

Missouri has a significant number of low-income households, most of whom experience
unaffordable home energy burdens . A home energy burden is the home energy bill as a
percentage of income . In determining the need for fuel assistance, it is appropriate to look at
low-income energy burdens . This is the approach now incorporated into the federal statute
creating the Low-Income Home Energy Assistance Program (LIHEAP) . That statute mandates
that LIHEAP benefits be targeted to households who have the lowest incomes and the highest
bills in relation to income taking into account household size . Moreover, in 1994, Congress
described "highest home energy needs" as taking into consideration energy burdens and defined
"energy burden" as "the expenditures of the household for home energy divided by the income
of the household."

A consideration of home energy burdens should focus on total home energy bills for low-income
households . While public policy traditionally has focused attention on home heating needs, this
policy is too narrow, Instead, two aspects of home energy should be considered : (1) home
heating on the one hand ; and (2) home electric usage (including home cooling) on the other
hand. National figures, as well as state-specific studies by FSC, find that while low-income
heating consumption is greater than non-heating consumption, low-income heating bills represent

ON For the average sales price of a home supported by the state's first time homebuyer program, in order to
generate the same, dollar savings as a $3,000 investment in energy efficiency, financed at nine percent
interest, the original sales price of the home would need to be six percent lower .

In order to generate the same dollar savings as the energy efficiency investment, in other words, the
interest rate charged on the home mortgage would need to be reduced b" 0 -159 :-



a smaller percentage of total low-income energy bills ."` Any determination of the need for
cash assistance should take both heating and non-heating bills into account .

Home Heating Bills in Missouri

Winter home heating bills in Missouri impose unaffordable burdens on low-income households .
Several populations will be used for purposes of demonstrating this conclusion : (a) households
who receive LIHEAP benefits ; (b) households who receive benefits through Aid to Families with
Dependent Children (AFDC);" (c) households who receive Supplemental Security Income
(SSI) ; and (d) households who receive Social Security (retired widows and widowers) .'"

As Table 3 demonstrates, each of these populations of households experiences a winter home
heating burden --these figures do not include winter non-heat electric burdens-- which are beyond_ .
"affordable" levels . LIHEAP and AFDC recipients both experience winter home heating
burdens of from 15 to 25 percent of income . Social Security recipients have burdens which are
marginally lower .

These home heating burdens can be compared to the "shelter" burdens which the U .S .
Department of Housing and Urban Development (HUD) has defined to be "affordable ."

..,-According to HUD, if a household faces a shelter burden exceeding 30 percent of income, that
household is over-extended. Shelter burdens include rent/mortgage payments plus all utility
payments other than telephone ."'' A household that is paying 20 or 25 percent of its income
simply toward home heating --again, not taking into account electricity as well-- will not be able
to fall below this 30 percent limit .

The significance of the home heating burdens imposed on low-income households is even more
apparent when one considers the full range of incomes at which low-income residents of
Missouri live. Most households who qualify for LIHEAP in Missouri by living at or below 150
percent of Poverty live below the ceiling rather than at the ceiling . Table 4 sets forth the actual
distribution of winter heating burdens for Missouri LIHEAP recipients . While it is a simple
matter of arithmetic that energy burdens as a percentage of income will increase as dollar
incomes decrease, the magnitude of the burden at the lower income levels is nonetheless

19'

um

\u\

\h\

See e.g., Roger Colton, Michael Sheehan, et al. (1995) . An Assessment of Low-Income Energy Needs in
Washington State, Fisher, Sheehan & Colton, Public Finance and General Economics : Scappoose, OR ;
Roger Colton (1996). Home Energy Assistance Review and Reform in Colorado, Fisher, Sheehan &
Colton, Public Finance and General Economics : Belmont, MA .

AFDC is what most people think of as "welfare ." Under recent Congressional welfare reforms, the
program is now called TANF (Temporary Aid to Needy Families) .

Thus, not included in Social Security are disability recipients .

Hence, for example, the utility payments would include home heating, electricity, water/sewer, and garbage
and/or trash pick-up where appropriate .



stunning . As Table 4 shows, a household with an annual income of $0 to $2000 will have
winter heating burdens1131 of nearly 85 percent ; households living with annual incomes of
$2000 to $4000 will have winter heating burdens of nearly 30 percent ; and households living
with annual incomes of $4000 to $6000 will have winter heating burdens of more than 16
percent .

The number of households with these extremely low levels of annual incomes (and thus high
heating burdens) is not small . Table 5 shows that amongst the roughly 125,000 Missouri
LIHEAP participants, more than 71,000 (roughly 60 percent) live with incomes of less than
$6,000 .

Non-Heating Home Energy Bills in Missouri

Non-heat electric bills can be just as unaffordable to low-income households as winter heating
bills are . As Table 6 shows, non-heating electric bills (500 kWh/month) for Missouri's six
largest electric companies impose burdens as a percentage of income ranging from 10 percent
to 20 percent of income for public assistance recipients .""

The conclusions from this data are several fold vis a vis a distribution fee for Missouri . The
need for cash fuel assistance is great in Missouri, both in terms of dollars and in terms of the
number of households in need. Second, with many of these households, the need for cash
assistance cannot be alleviated through reduced bills generated by improvements in energy
efficiency . No matter how low the bills go for these households, they will be unaffordable .
Third, given the income of these households, virtually any energy bill will impose unaffordable
burdens . Fourth, the energy problems of these households are not household budgeting
problems. There is, instead, an absolute mismatch between household resources and expenses .
Finally, given the energy burdens facing low-income households, there will be an inevitable need
for a crisis intervention fund to prevent the loss of service due to inability-to-pay .

The Need for Low-Income Energy Efficiency Assistance

In addition to the need for cash fuel assistance to be funded through a distribution fee, a
significant number of low-income households in Missouri are in need of energy efficiency
improvements. It is difficult, if not impossible, to quantify the precise number of low-income
units in Missouri that are in need of energy efficiency improvements . Some rough estimates can

\13\
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Remember, these do not include electric bills in addition to heating bills . Taking electric bills into account
would drive burdens even higher .

Again, according to HUD .. if total shelter costs exceed 30 percent, a household is financially overextended .
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be made, however. In 1995, there were roughly 450,000 low-income households in
Missouri."" According to state Weatherization Assistance Program (WAP) officials, Missouri
has weatherized roughly 31,000 homes from 1989 through 1997 .` 16' Due to decreased funding
levels, however, the number of units per year has dropped in recent years . In fact, all
weatherization production funded through non-DOE dollars was eliminated in Fiscal Year 1995 .
By Fiscal Year 1996, the number of low-income units weatherized each year in Missouri had
dropped to only 40 percent of its 1989 level (2,593 / 6,040 = 42 .9%) .

In addition to units weatherized through WAP, there will be some low-income households who
live in homes that are newly constructed . Even though Missouri has no state building code, and
state analysis of new construction has found substantial energy savings to be found in this new
construction,` [" for ease of analysis here, these homes are excluded from the calculation of
homes in need of weatherization . Assuming no unduplicated fully weatherized homes treated
by utilities in that time, roughly 420,000 low-income housing units remain to be weatherized in
Missouri .""

u5\

M 6,

This is a calculated number . In 1990, there were roughly 435,000 households at or below 150% of the
federal poverty level in Missouri . According to HUD, Missouri experiences roughly 20,000 new housing
units per year authorized by building permits, of which approximately 15 percent (3,000/year) are likely
to be inhabited by low-income households. There will be some duplicated households here, since some
of the inhabitants of the new housing will come from the 435,000 existing low-income households .
Nonetheless, a rough estimate equal to 435,000 + (3,000/year x 6 years) = 453,000 (rounded to 450,000)
seems appropriate .

Due to changes in technology and program requirements, homes weatherized prior to 1988 are assumed
to be in need of re-weatherization . Homes weatherized with funds that were not administered by the state
weatherization program are not included in these figures .

Economic Research Associates. (December 1995) . A Reevaluation of Economic Opportunities through
Missouri Building Codes and Energy Efficiency Improvements, Missouri Division of Energy, Missouri
Department of Natural Resources .

This is calculated as follows : 450,000 minus 31,000 weatherized homes . This yields roughly 420,000
units .

-8-

Low-Income Units Weatherized in Missouri :
Total and DOE-Funded

1989 1990 1991 1992 1993 1994 1995 1996 1997

Total /a/ 6,040 3,693 4,051 4,744 2,738 2,615 2,894 2,593 1,346

DOE 2,334 1,223 2,298 2,765 2,238 2,322 2,894 2,593 1,346 /b/

NOTES :

/a/

	

These totals do not include dollars that did not come through the state weatherization program .
/b/

	

Some quarterly data missing .



If WAP production levels continue at roughly 2,500 units per year, if no weatherized house ever
needs to be re-weatherized, ` 19` and if no expansion in Missouri's low-income population
occurs, these un-weatherized homes will all be treated with energy efficiency improvements by
the year 2165, roughly 168 years . Clearly, an additional source of low-income energy efficiency
funding is needed .

Age of Low-Income Housing Units in Missouri

Two additional ways exist to develop a surrogate for energy efficiency needs in low-income
housing in Missouri . While, as mentioned above, no direct measurement exists of the number
of energy inefficient low-income housing units in Missouri, some correlation can be drawn
between energy inefficiency and the age of housing units . Table 7 sets out the number of
Missouri households, at different levels of "being poor," distributed by the age of the housing .
units in which they live. As can be seen, while it is impossible to conclude with any specificity
the actual extent of energy inefficiency, it is possible to see the potential that hundreds of
thousands of low-income Missouri households live in old, and presumptively energy inefficient,
housing units . Roughly 210,000 households living at or below 50 percent of median income live
in housing that was constructed before 1940 . Roughly 315,000 households living at or below
80 percent of median income live in housing that was constructed before 1940, more than 55
years ago .

Moreover, these figures do not refer to all housing units, but rather simply to housing units that
are affordable (i.e., yield total shelter burdens at or below 30 percent of income) at those income
levels .

Affordability of Housing Units

A different surrogate to be used to identify the need for energy efficiency improvements involvess
shelter burden . The starting point again is HUD's rule that a household which devotes in excess
of 30 percent of income toward shelter costs is over-extended . ` 2ot Table 8 presents the number
of Missouri households who are called upon to pay either more than 30 percent of their income
or more than 50 percent of their income toward their shelter costs . As this Table shows, more
than 350,000 Missouri households living at or below 80 percent of median income pay more
than 30 percent of their income, and nearly 160,000 households at those income levels pay more
than 50 percent of their income toward their total shelter costs .

'im

eon

This is a clearly unreasonable assumption . Not only will technologies improve and the process of
weatherization become more sophisticated, the existing weatherization measures will ultimately reach the
end of their useful lives and need to be replaced as well .

As discussed above, shelter costs include rent/mortgage payments plus all utilities except telephone service .

-9-



Given the discussion above as to home energy burdens, it is clear that home energy bills
contribute to the lack of shelter affordability . A review of monthly Fair Market Rents
(FMRs),ut ` and the extent to which utility bills contribute to those monthly shelter costs, is
set forth in Table 9 .22\ This Table shows utility bills in relation to total shelter costs in the
two major Missouri cities for which data is available . These bills represent roughly 35 to 40
percent of total shelter costs . In contrast, Fannie Mae` 2" has reported that utility bills should
represent no more than 20 percent of total shelter costs . To the extent that energy efficiency can
reduce these bills, overall shelter affordability will improve .

Finally, Table 10 presents the number of Missouri units that are "affordable" but which have
some type of physical problem associated with them . As can be seen, more than one-in-four
affordable units for Missouri households at 0 - 30 percent of median income (26%), three-in-ten
affordable units for Missouri households at 31- 50 percent of median income (30%), and one-in-.
four affordable units for Missouri households at 51 - 80 percent of median income (23%) have
some type of physical problem . If one engages in the assumption that households with "physical
problems" are likely to have energy efficiency problems as well, the extent of the acute need for
low-income energy efficiency improvements in Missouri is evident .

Again, these households do not refer to all housing units, but rather simply to housing units that
are affordable (i .e., yield total shelter burdens at or below 30 percent of income) at those income
levels .

Utility Benefits from Low-Income Energy Efficiency

In addition to looking at energy efficiency from the household perspective, it is beneficial to
examine the benefits of a low-income energy efficiency program from the perspective of energy
service providers . - Extensive research has found that low-income energy efficiency programs
result in substantial non-energy savings to utilities . These non-energy savings include reductions
in working capital expense, uncollectible accounts, credit and collection expenses, and the
like."" The results of one of the most recent studies are summarized in Table 11 . Table 11

\2n

\22\

\2T

L41

FMRs concededly do not include mortgage payments . FMRs set by HUD are based on area rents at the
40th percentile .

Roger Colton (1994) . The Role of Utility Costs in Setting Fair Market Rents For Section 8 Housing,
presented in, Section 8 Housing Assistance Payments Program--Fair Market Rent (FMR) Schedules for Use
in the Rental Certificate Programs, Loan Management and Property Disposition Programs, Moderate
Rehabilitation Program and Rental Voucher Program, HUD Docket No . N-94-3754 (October 1994)
(presented on behalf of ten Legal Services Corporation offices) (looking at data from 100 cities in 38 states
and the District of Columbia) .

The Federal National Mortgage Association (FNMA) .

Roger Colton (1995) . Energy Efficiency and the Low-Income Consumer : Planning, Designing and
Financing, at Chapter 7, Fisher, Sheehan & Colton . Public Finance and General Economics : Belmont, MA
(summarizing existing utility research examining non-energy benefits) .

-10-



shows the results of the Pennsylvania Low-Income Usage Reduction Program (LIURP) for all
Pennsylvania utilities . The Table presents pre-treatment and post-treatment payment patterns for
the low-income households to whom energy efficiency was delivered . A payment of less than
100 percent means that the low-income household was not even paying the current month's
utility bill . In contrast, a payment exceeding 100 percent means that the low-income household
was not only paying the current bill, but was paying off its arrears as well .

As Table 11 shows, for every Pennsylvania utility but one, the delivery of energy efficiency
substantially improves the payment patterns of the treated low-income households . Indeed, the
general impact of the delivery of energy efficiency was a substantial increase in the payment
coverage of the household energy bill . In most cases the low-income household moved from
a situation where that customer was falling further and further behind by failing to pay the
current bill to a situation where the household was paying the entire current bill and beginning
to retire the arrears .

Summary

A distribution fee is necessary to fund two types of programs in Missouri . First, there is a need
for residential energy efficiency initiatives, including distributed technologies . Not only will
these energy efficiency investments reduce energy waste and help clean-up the environment, they
will generate economic benefits and promote affordable homeownership as well . Second, there
is a need to provide cost-effective energy affordability assistance . This assistance will include
the provision of cash assistance as well as the provision of low-income energy efficiency
investments .

THE COST OF A PUBLIC PURPOSE DISTRIBUTION FEE IN MISSOURI

Having documented the need for a "distribution fee" in Missouri, the next question to be
addressed is the cost which creating such a charge would impose on Missouri ratepayers . Three
different sets of assumptions are used in the Tables below . Tables 12 and 13 are based on the
assumption that a "distribution fee" is imposed on end-use consumption involving electricity and
natural gas . Table 14 is based on the assumption that a distribution fee is imposed only on end-
use consumption involving electricity . Finally, Tables 15 and 16 are based on the assumption
that a "distribution fee" is based on all fuels . In each of these three sets of assumptions, the
impacts are assessed of levying a distribution fee : (1) on residential consumption alone, and (2)
on residential, commercial and industrial consumption combined .

Overview of the Alternative Scenarios

Tables 12, 13, 15 and 16 below are each set forth in four parts . The four parts assume differing
levels of funding . Tables 12 through 16 begin with a base case funding scenario of roughly $80
million . In addition to this base case scenario, alternative funding levels of $100, $120 million,
and $160 million are considered . Table 14, the Table which includes the electric-only analysis,
has a fifth part that examines a $40 million funding scenario . More particularly :
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Table 12 assumes that an electric/natural gas distribution fee in Missouri is
imposed only on residential ratepayers .

€ Table 13 assumes that, in the alternative, an electric/natural gas distribution fee
in Missouri is imposed on all end-use consumption for industrial, commercial and
residential customers .

€ Table 14 assumes that an electric-only distribution fee is imposed in Missouri .
The Table considers a charge on residential consumption alone as well as a
charge on all end-use electric consumption for industrial, commercial and
residential customers .

€

	

Table 15 assumes that a distribution fee in Missouri is imposed on residential
consumption for all fuels .

€

	

Table 16 assumes that a distribution fee in Missouri is imposed on all fuels for
residential, commercial and industrial customers .

The Tables are intended to generate three pieces of data on a state-specific basis for Missouri :
(a) the per unit of energy cost of a distribution fee of the specified amounts for each fuel type ;
(b) the total cost allocated to each fuel type arising out of a distribution fee of the specified
amounts ;. and (c) the difference caused by allocating program costs only to residential versus
allocating program costs to aggregate residential, commercial and industrial end-use .

The Basis of the Funding Levels

Four funding levels .are considered in this analysis . A scenario based on 100 percent of the
LIHEAP/WAP appropriation is used as the base case . Two specific program elements,
however, are included in the distribution fee which makes reliance on this federal low-income
assistance program inappropriate as the exclusive funding touchstone :

€

	

Non-low-income residential energy efficiency program are recommended to be
funded through the distribution fee ; and

€

	

Non-heating bill affordability assistance is recommended to be funded through the
distribution fee .

To test the impacts of increasing dollars to fund these additional program components,`'-" three
additional scenarios were added . Because the ability to deliver energy efficiency is limited by

In contrast, the electric-only analysis adds a fifth scenario to provide a basis for evaluating the impacts
should the assistance provided through an electric-only distribution fee be scaled back to reflect a decision
to limit the use of the funds only to electric energy efficiency measures or electric bill affordability
assistance .

- 1 2 -



the capacity of the existing network of weatherization service providers, it was deemed
appropriate to use multipliers of the LIHEAP/WAP appropriation as the means to test the rate
impact of different levels of a distribution fee .' The use of LIHEAP/WAP as the basis from
which to make funding estimates should not detract from the observation that, as explained in
detail above, the wires charge revenue considered in this report is to be used for the following
three purposes :

€

	

Residential energy efficiency generally, including renewable energy strategies ;

€

	

Cost-effective bill affordability programs, including efforts directed toward both
heating and non-heating bill components ; and

€

	

Low-income energy efficiency .

Methodology

The methodology employed in Tables 12 through 16 begins by estimating the funds desired to
be generated through the distribution fee . The estimates flow from employing the
LIHEAPIWAP multiplier described above .""

The funds estimated through these various scenarios are then distributed via an allocator . In the
scenario where the funds are distributed solely to the residential class, the funds are divided by
the total number of mmBtu consumed by the residential customer class in Missouri to derive a
cost per Btu . That cost per Btu is then multiplied by the Btu's per unit of fuel to derive a per
unit of fuel cost (e.g ., cost per MCF, cost per kWh) . The cost per Btu is further multiplied by
the number of Btu consumed within each fuel class at the end-use level to determine the total
dollars to be derived from each fuel source . The effect of this methodology is to assign a
responsibility to each fuel source equal to the proportion of end use residential energy supplied
by that fuel source on a per Btu basis .

The same process is used for the section that distributes the cost over all residential, commercial
and industrial end-use consumption . The total dollars desired are divided by the total end use
consumption from those three customer classes . The per Btu cost is then multiplied by the .
number of Btu in each type of fuel unit to derive a per unit of fuel cost, and multiplied by the

\26\

LM

Given the spread between the high and low dollar figure studied, clearly no funding recommendation is
being made by this report. Instead, the purpose of the report is to consider the rate impacts assuming
different levels of funding . The purpose is present illustrations of potential high, low and intermediate
funding levels .

The 1986 LIHEAP appropriations was the highest appropriation for the nation as a whole . In 1986,
Missouri received $89,335,293 in LIHEAP funds . U.S. Department of Health and Human Services, Low
Income Home Energy Assistance Program, Report to Congress for Fiscal Year 1986, at Table C-4, page
67 (July 1987) . The highest Missouri WAP appropriation occurred in 1996, when Missouri received
55 .778 million. (Correspondence, Missouri Department of Natural Resources to FSC) .
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total number of Btu consumed at the end use level to derive the total contribution which each
fuel type would make to the bottom line . This results in an allocation based not on the
proportion of end use fuel type within only the residential class, but by the proportion of end
use fuel type within all customer classes combined .

The $80 million scenario is set forth in Tables 12A, 13A, 14A, 15A and 16A ; the $100 million
scenario is set forth in Tables 12B, 13B, 14B, 15B and 16B; the $120 million scenario is set
forth in Tables 12C, 13C, 14C, 15C and 16C ; and the $160 million scenario is set forth in
Tables 12D, 13D, 14D, 15D and 16D . Table 14E reflects the electric-only $40 million
scenario - "'

Results

Allocating Costs Only to Residential Natural Gas and Electric Customers

A distribution fee designed to generate $80 million 1211 imposed only on the residential natural
gas and electric customer class would result in a price increase of the following for natural gas
and electric users in Missouri :

€ roughly 3 .9 cents per CCF for natural gas users . Assuming a consumption of
roughly 1,100 CCF per year, this results in an annual bill increase of roughly
$43, or about $3 .60 per month .

€ roughly 13 .2 one-hundredths of a cent per kWh for electricity users . Assuming
a consumption of 9,000 kWh per year, this results in an annual bill increase of
$12, or about 98 cents per month .

In contrast, a distribution fee designed to generate $160 milliont301 imposed only on the
residential class would result in a price increase of the following for natural gas and electricity
in Missouri :

€ roughly 7 .8 cents per CCF for natural gas users . Again, assuming an annual
consumption of roughly 1,100 CCF, this results in an annual bill increase of
roughly $86, or about $7 .10 per month .

\28\
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There is no corresponding Table E in other sets of Tables .

For all of the reasons outlined in the text above, the $80 million is calculated as 100 percent of the highest
historical LIHEAP/WAP appropriations in Missouri (19975) .

For all of the reasons outlined in the text above, the $160 million is calculated as 200 percent of the highest
historical LIHEAP/WAP appropriations in Missouri (19975) .
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€ roughly 2 .6 tenths of a cent per kWh for electricity . Again, assuming a
consumption of 9,000 kWh per year, this results in an annual bill increase of
about $23.40, or roughly $1 .95 a month .

Clearly, the costs of generating $100 and $120 million 31 ` from the residential class alone fall
somewhere in between . The precise costs for these two scenarios are set forth in Tables 12B
and 12C respectively .

Allocating Costs to Residential, Commercial and Industrial Natural Gas and Electric
Customers

A distribution fee designed to generate $80 million imposed on the combined residential,
commercial and industrial customer base would result in a price increase of the following for .
natural gas and electric residential fuel users in Missouri :

€ roughly 1 .7 cents per CCF for natural gas users . Assuming a consumption of
roughly 1,100 CCF per year, this results in an . annual bill increase of roughly
$19, or about $1 .60 per month for the average residential consumer .

€ roughly 5 .8 one-hundredths of a cent per kWh for electricity users . Assuming
a consumption of 9,000 kWh per year, this results in an annual bill increase of
$4 .50, or about 38 cents per month for the average residential customer .

In contrast, a distribution fee designed to generate $160 million imposed on the combined
residential, industrial and commercial classes would result in a price increase of the following
for residential natural gas and electricity users in Missouri :

€ roughly 3 .4 cents per CCF for natural gas, users . Assuming an annual
consumption of roughly 1,100 CCF, this results in an annual bill increase of
roughly $38, or about $3 .15 per month for the average residential customer .

€ roughly 11 .7 hundredths of a cent per kWh for electricity . Assuming a
consumption of 9,000 kWh per year, this results in an annual bill increase of
about $9.90, or just over 80 cents a month for the average residential consumer .

Clearly, the costs of generating $100 and $120 million from the combined residential,
commercial and industrial classes fall somewhere in between . The precise costs for these latter
two scenarios are set forth in Tables 13B and 13C respectively .

These are the 125% and 150% scenarios respectively .

- 1 5 -



Allocating Costs only to Electric Consumption

A distribution fee designed to generate $80 million imposed only on electric consumption would
result in a price increase of the following for residential electric users in Missouri :

€ roughly 1 .3 tenths of one cent per kWh if spread over all electric classes
(residential, commercial, industrial) . Assuming an annual consumption of
roughly 9000 kWh, this results in an annual bill increase of roughly $11 .70, or
about 98 cents per month .

€ roughly 3 .3 tenths of a cent per kWh if spread over only residential consumption .
Assuming a consumption of 9,000 kWh per year, this results in an annual bill
increase of $29.70 or about $2 .50 per month.

In contrast, a distribution fee designed to generate $160 million imposed only on electric
consumption would result in a price increase of the following for residential electric users in
Missouri :

€ roughly 2 .7 tenths of one cent per kWh if spread over all electric classes
(residential, commercial, industrial) . Assuming an annual consumption of
roughly 9000 kWh, this results in an annual bill increase of roughly $23 .40, or
about $1 .95 per month .

€ roughly 6.6 tenths of a cent per kWh for electricity . Again, assuming a
consumption of 9,000 kWh per year, this results in an annual bill increase of
about $59.40, or roughly $4 .95 a month .

Clearly, the costs of generating $100 and $120 million from electricity consumption alone fall
somewhere in between . The precise costs for these two scenarios are set forth in Tables 14B
and 14C respectively .

In addition, this analysis examines the impact of generating only $40 million . A distribution fee
designed to generate $40 million imposed only on electric consumption would result in a price
increase of the following for residential electric users in Missouri :

€ roughly 6.7 one-hundredths of one cent per kWh if spread over all electric classes
(residential, commercial, industrial) . Assuming a consumption of roughly 9000
kWh per year, this results in an annual bill increase of roughly $5 .40, or about
45 cents per month .

€ roughly 17 one-hundredths of a cent per kWh if spread over only residential
consumption . Again, assuming a consumption of 9,000 kWh per year, this
results in an annual bill increase of about $14 .40, of roughly $1 .20 a month .

1 6 -



This analysis is set forth in Table 14E . This Table considers costs for a residential only scenario
as well as for a scenario involving combined residential, industrial and commercial consumption .

Allocating Costs Only to Residential Customers : All Fuels

A distribution fee designed to generate $80 million imposed only on the residential customer
class (all fuels) would result in a price increase of the following for natural gas and electric users
in Missouri :

€

	

roughly 3 .5 cents per CCF for natural gas users . Assuming a consumption of
roughly 1,100 CCF per year, this results in an annual bill increase of roughly
$38 .50, or about $2 .30 per month .

€ roughly 11 one-hundredths of a cent per kWh for electricity users . Assuming a
consumption of 9,000 kWh per year, this results in an annual bill increase of
$9 .90, or about 85 cents per month .

In contrast, a distribution fee designed to generate $160 million imposed only on the residential
class (all fuels) would result in a price increase of the following for natural gas and electricity
in Missouri :

€ roughly 7 .0 cents per CCF for natural gas users . Again, assuming an annual
consumption of roughly 1,100 CCF, this results in an annual bill increase of
roughly $77, or about $6 .40 per month .

€ roughly 24 one-hundredths of a cent per kWh for electricity . Again, assuming
a consumption of 9,000 kWh per year, this results in an annual bill increase of
about $20 .70, or roughly $1 .75 a month .

Clearly, the costs of generating $100 and $120 million from the residential class alone fall
somewhere in between . The precise costs for these two scenarios are set forth in Tables 15B

and 15C respectively .

Allocating Costs to Residential, Commercial and Industrial Customers : All Fuels

A distribution fee designed to generate $80 million imposed on the combined residential,
commercial and industrial customer base (all fuels) would result in a price increase of the
following for natural gas and electric residential fuel users in Missouri :"21

Price impacts for bulk fuels arc set forth in the corresponding Tables below .
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€ roughly 1 .5 cents per CCF for natural gas users . Assuming a consumption of
roughly 1,100 CCF per year, this results in an annual bill increase of roughly
$16 .60 or about $1 .40 per month for the average residential consumer .

€ roughly 5 .1 one-hundredths of a cent per kWh for electricity users . Assuming
a consumption of 9,000 kWh per year, this results in an annual bill increase of
$4.50, or about 40 cents per month for the average residential customer .

In contrast, a distribution fee designed to generate $160 million imposed on the combined
residential, industrial and commercial classes would result in a price increase of the following
for residential natural gas and electricity users in Missouri :

€ roughly 3 .0 cents per CCF for natural gas users . Assuming an annual
consumption of roughly 1,100 CCF, this results in an annual bill increase of
roughly $33, or about $2 .80 per month for the average residential customer .

€ roughly one tenth of a cent per kWh for electricity . Assuming a consumption of
9,000 kWh per year, this results in an annual bill increase of about $9 .00, or
roughly 75 cents a month for the average residential consumer .

Clearly, the costs of generating $100 and $120 million from the combined residential,
commercial and industrial classes fall somewhere in between . The precise costs for these latter
two scenarios are set forth in Tables 16B and 16C respectively .

A PROPOSED STRUCTURE FOR A MISSOURI DISTRIBUTION FEE

A proposed structure for a Missouri distribution fee should address four issues :

(1)

	

What benefits should the distribution fee pay for ;

(2)

	

Who should bear the cost of the distribution fee ;

(3)

	

What-should the value of the distribution fee be ; and

(4)

	

How can the distribution fee be made immune to bypass .

What Initiatives Should the Distribution Fee Pay For

For all of the reasons discussed in the first section of this paper, a distribution fee should be
developed to pay for residential energy efficiency as well as cost-effective bill affordability
programs . Residential energy efficiency should include renewable energy strategies . Cost-
effective bill affordability measures should include : (a) low-income basic cash fuel assistance ;
(b) low-income crisis intervention assistance ; and (c) low-income energy efficiency programs .

-18-



Energy efficiency programs should include not only direct investment programs involving
partnerships with local Community Action Agencies (or other WAP sub-grantees)," 31 they
should include innovative partnerships involving housing,"" financial institutions,' 3 s'
community development financial institutions '136' and other public and private housing
programs .1311

Deciding on the Level of Distribution Fee Revenues

The value of the distribution fee to be collected should be based on the total amount of funds
desired by the state . The cost per Btu, and thus the per unit of energy charge, should flow from
this broader decision . Hence, for example, the state should decide whether it wishes to generate
funding at the $80, $100, $120, or $160 million levels, rather than deciding whether to increase
rates by 0 .5 %, 1 .0 %, 1 .5 % or some other factor . One difficulty with increasing rates by a
uniform percentage is the inherent unfairness of the distribution of the levy . As shown by the
Tables discussed above, a one percent increase in natural gas rates is not equal in burden to a
one percent increase in electric rates on a per unit of energy basis . Moreover, it seems most
reasonable to decide what end result is desired before addressing the mechanism (i.e., the per
unit of energy charge) to be used to achieve that result . This is not to say, of course, that the
final dollar figure desired should not always be tempered by the impact which such fundraising
has on rates . It is merely to state that the state should have an end-in-view as to total dollars
desired before beginning the cost allocation process .

The value of a state's distribution fee depends upon several underlying decisions . The first issue
was addressed above . The distribution fee should be sufficient to generate funds for residential
energy efficiency generally (including distributed technologies) as well as cost-effective bill

'33'

vum

Us

UT

See e.g ., Roger Colton (1994), Energy Efficiency and the Low-Income Consumer : Planning, Designing
and Financing, Fisher, Sheehan & Colton, Public Finance and General Economics : Belmont, MA ; Roger
Colton (1994) . Securitizing Utility Avoided Costs: Creating an Energy Efficiency "Product "for Private
Investment in WAP, Fisher, Sheehan & Colton, Public Finance and General Economics : Belmont, MA .

See e.g ., Roger Colton (1995) . Funding Minority and Low-Income Energy Efficiency Programs in a
Competitive Electric Industry, Fisher, Sheehan & Colton, Public Finance and General Economics :
Belmont, MA .

See e.g ., Roger Colton (1995) . Energy Efficiency as a Credit Enhancement : Public Utilities and tine
Affordability of First-Time Homeownership, Fisher, Sheehan & Colton, Public Finance and General
Economics: Belmont, MA .

See e.g ., Roger Colton and M .Sheehan (1994) . "Linked Deposits" as a Utility Investment in Energy
Efficiency for Low-Income Housing, Fisher, Sheehan & Colton, Public Finance and General Economics :
Belmont, MA .

See e.g ., Roger Colton (1996) . Changing Paradigms for Delivering Energy Efficiency to the Low-Income
Consumer by Competitive Utilities : The Need for a Shelter-Based Approach, Fisher. Sheehan & Colton,
Public Finance and General Economics : Belmont. NIA .
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affordability programs . Both initiatives should be directed toward heating and non-heating energy
use.

The Level of Energy Efficiency Revenues

The energy efficiency program funded through a distribution fee should involve both adequate
scope and funding. Adequate "scope" of the energy efficiency program means that the state
should seek to serve a wide-range of constituencies . Adequate "funding" means that the energy
efficiency budget should increase until the program exhausts the available cost-effective
measures, or until it exhausts the institutional capacity to deliver cost-effective measures,
whichever comes first .

Determining the funding of energy efficiency programs (including solar investments) presents
somewhat of a problem. While, in theory, a program should continue to fund energy efficiency
measures until the marginal costs of those measures equal the marginal benefits, in reality, no
such "full" funding is ever provided . In light of this, there seems to be no principled basis upon
which to set an energy efficiency budget . Why should the State of Missouri, in other words,
spend $8.0 million a year and not $9 .0 million? Why should the State serve 5,000 households
rather than 6,000 households?

One principle does seem appropriate to guide energy efficiency funding decisions. The extent
of energy efficiency funding should be sufficient to ensure that there are no lost opportunities
in any given year . Lost opportunities arise when the accomplishment of some given task
precludes the future accomplishment of additional work at that same dwelling. Some of the lost
opportunities involved with existing programs include :

WAP weatherization : To the extent that WAP invests $1,800 in a home that has the
potential for $3,000 of cost-effective conservation, there is a lost opportunity . It is
highly unlikely that the home will be revisited to subsequently "finish" the remaining
$1,200 of conservation improvements . Moreover, federal regulations generally prohibit
WAP from retrofitting a home in which WAP dollars have previously been invested .

Housing developments : Decisions made by housing developers represent decisions that
will hold for the useful life of the measures . Accordingly, if a developer installs a
relatively inefficient furnace or hot water heater, or fails to install the most cost-effective
level of insulation, it is not likely that the state or a utility will soon revisit that home to
install more energy efficient measures . The opportunity to install high efficiency
measures is lost at the time of the developer's initial decision .

Unused institutional capacity : Assume the institutional capacity of energy efficiency
service providers is 8,000 homes per year in Missouri . These service providers might
include local contractors, CAAs, CDCs and other profit or non-profit institutions . If the
combined budget of energy efficiency programs funds only 6,000 homes a year, there
is a lost opportunity to increase the energy efficiency in 2,000 homes . By assumption,

-20-



the maximum capacity is 8,000 homes per year. That capacity thus cannot be pushed to
10,000 for a year to "make-up" the earlier lost opportunity .

The institutional capacity for delivering energy efficiency, of course, should include the capacity
of the state's utilities in addition to the private non-utility contractors .

As can be seen, one component of an energy efficiency program funded through a distribution
fee is a periodic inventory of the institutional capacity to deliver energy efficiency measures .
The inventory should cover the planning period of the entity administering the distribution fee
funds. If that entity develops three year energy efficiency plans, in other words, its inventory
should include the existing and projected capacity to deliver energy efficiency services over that
three year period . The budget for energy efficiency should thus be sufficient to fund full
utilization of the inventoried capacity ."'

In sum, the upper limit on the budget for delivering energy efficiency measures through a
Missouri distribution fee should be the point at which the marginal costs of such measures equal
the marginal benefits . In reality, however, energy efficiency programs rarely, if ever, spend
to the margin. A substitute principle thus needs to be developed as a decision rule for the extent
of energy efficiency funding . The proposed decision rule is that funding through the distribution
fee"91 should be of sufficient magnitude to ensure that there is no unused institutional capacity
to deliver cost-effective energy efficiency services .

The Level of Bill Affordability Revenues

The amount of money needed to provide cost-effective bill affordability assistance should
consider the need for basic cash fuel assistance grants, as well as crisis intervention . The
necessary level of revenue depends upon four factors :

o Defining the "energ bill" to be covered : For all of the reasons outlined in the
first section of this paper, a distribution fee should address both heating and non-
heating components of low-income bills . This focus supplants and replaces the
current focus on heating bills with a new focus on total home energy bills
(excluding transportation) .

o Definin "low-income" : The state must next define what it means by "low-
income ." Historically, the cap for LIHEAP participation has been established
by federal statute as being either 150 percent of the federal Poverty Level or 60
percent of median income, at the state's discretion. In contrast, most HUD

\38\

\3A

The entity which administers the distribution fee then needs to make commitments to fully fund the
institutional capacity over an announced time frame . This type of commitment is necessary for energy
efficiency service providers to plan and develop their own capacity .

Combined with WAP and other sources of revenues .
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"Families" and "households" are not synonymous .

While not having space to document the discussions in the literature, it should be noted that 150 percent
of Poverty does not reach many of the "working poor" who do not qualify for public assistance, but who
nonetheless lack the financial ability to pay ongoing household expenses . In addition, many Social Security
recipients also fall over (not far over, but nevertheless over) the 150 percent of Poverty Level ceiling .

It would be reasonable, also, to vary the target energy burden by household size . Ten percent of income
is more important to a household with eight persons than it is to a household with two persons . Thus, a
matrix that sets the payment level for households at or belcw 50% of Poverty at 5%, for households at 50 -
99% of Poverty at 7%, and for households at 100% or store of Poverty at 9%, may well be reasonable .

programs define "low-income" as extending up to 80 percent of median income .
Table 17 below presents statewide figures on how this decision affects the number
of families` 40` deemed to be "low-income" in Missouri. Based on the historical
inadequacy of 150 percent of Poverty as an indicator of inability-to-pay, 141 ` the
definition of "low-income" should be set at 200 percent of the federal Poverty
Level .

o Making assumptions as to participation levels : The third factor that affects a
determination of how much money to raise through a distribution fee involves the
participation rate from amongst the eligible population . Nationwide, LIHEAP
participation rates range from roughly 20 percent to roughly 40 percent of the
eligible population . An assumed participation rate of 30 to 35 percent in low-
income fuel assistance programs funded through a Missouri distribution fee would
not be unreasonable .

o Targeting assistance : The final factor that affects how much money to raise
through a distribution fee in Missouri involves the decision rule for targeting
assistance . The most commonly used benchmark is to establish lowering low-
income energy burdens (i.e., energy bills as a percent of income) to the total
population average as the "ideal ." This goal, however, often involves
expenditures beyond a magnitude that would be politically acceptable . Lowering
total energy burdens to a range of 10 - 12 percent allows for reasonable success
in making payments by low-income households while staying within reasonable
budgetary constraints . \42\

As part of the decision on how much money to raise through a distribution fee, it would be
appropriate, also, to establish a cap on administrative expenses for both the fuel assistance and
energy efficiency components of the program . A cap based on existing LIHEAP statutory
restrictions (10 percent) is not unreasonable .



How to Make the Distribution Fee Immune to Bypass

The recommendation inherent in this analysis is that a distribution fee be imposed "at the
meter." This recommendation stands in contrast to some recommendations that propose to
impose the distribution fee at the provider level . The primary goal of such proposals, it appears,
is to try to force responsibility for some portion of the distribution fee back on the shareholders,
as competitive energy providers choose not to pass on the charge in retail rates . That goal,
standing alone, represents an insufficient reason to impose a distribution fee at the provider
level .

Moreover, full responsibility for a distribution fee should not be subject to bypass, in whole or
in part, by a customer switching fuels . For this reason, the distribution fee should not be
imposed on a flat percentage of revenue (or a flat per unit of energy charge) basis . As the
Tables discussed above show, imposing the distribution fee on a per Btu basis is not only
"equitable" in that it assigns cost responsibility based on the proportion of fuel consumed, it
creates the situation where a customer switching from one fuel to another does not change the
proportionate responsibility he or she bears as a user of that fuel .

Proposals for a flat per customer charge are somewhat summarily rejected . Under such a
scheme, each unit in a 50-unit multi-family building that is individually metered (50 customers)
would pay the same distribution fee as the entire 50-unit building which is master-metered (one
customer) . There is little equity in such a proposal .

How to Make the Distribution Fee Competitively Neutral

The proposed distribution fee for Missouri is competitively neutral . In this sense, the term
"competitively neutral" means that the imposition of the distribution fee does not change the
competitive position of fuels that would otherwise exist in the absence of such a charge . This
competitive neutrality is enforced by imposing the distribution fee on a per Btu basis . As a
result, there is no greater or lesser incentive to purchase one fuel rather than another because
of the distribution fee . Nor is there any incentive to purchase from one supplier rather than
another (within the same fuel type) as a result of the distribution fee .

Creation of a State Leveraging Incentive Fund

As part of the process of establishing a distribution fee, the state legislature should create and
fund a state leveraging incentive fund akin to the LIHEAP leveraging incentive fund created at
the national level . This incentive fund would encourage local communities to bring local
resources to bear on energy efficiency and energy affordability issues . Whether through energy
efficiency programs through volunteer house repairs, 193 crisis assistance initiatives such as

The "Florida Fix" program coordinated and promoted by the Florida Housing Coalition (Tallahassee) is
an excellent example of such a volunteer partnership . Florida Fix involves local groups of volunteers
working to repair low-income housing .



C

C utility fuel funds, or some other mechanisms), the state should commit to encouraging (and
rewarding) local initiatives .1441

SUMMARY AND CONCLUSIONS

For all of the reasons outlined in this paper, a distribution fee is a necessary and appropriate
public policy in Missouri. A summary of the various decisions that might comprise the design
of a Missouri distribution fee is set forth in Appendix C below .

t44' A broad ranging discussion of state and local fundraising initiatives can be found at Roger Colton (1996) .
Funding Fuel Assistance: State and Local Strategies to Help Pay Low-income Horne Energy Bills, Fisher,
Sheehan & Colton, Public Finance and General Economics : Belmont, MA . A listing of the programs
described in that publication is attached as Appendix B .



APPENDIX A:

MISSOURI DISTRIBUTION FEE DATA AND TABLES

TABLE 1 (PAGE 1 OF 3)
UNITS OF HOUSING AFFORDABLE AT DIFFERENT LEVELS OF HUD-ADJUSTED MEDIAN FAMILY INCOME (HAMFI)

BY YEAR OF CONSTRUCTIONL
81%+ Median Income

Year of Construction
Renter Owner Total

Before 1940 24,157 65,411 89,568

1940- 1949 1,578 24,910 26,488

1950- 1959 2,574 54,978 57,552

1960 - 1979 13,483 224,640 238,123

1950 -1990 12,560 137,638 150,198

SOURCE: CHAS Data Base: HUD : 1990.



APPENDIX A:
MISSOURI DISTRIBUTION FEE DATA AND TABLES

MISSOURI HOUSING AFFORDABILITY
TABLE I

AT DIFFERENT
(PAGE 2 OF 3)
LEVELS OF HUD-AwusyED MEDIAN FAMILY INCOME

Housing Burden > 30% Housing Burden > 50%
Income Range

Renter Owner Total Renter Owner Total

81 -95% IIAMFI 3,550 14,378 17,928 268 1,765 2,033

95%+IIAMFI 2,673 33,741 36,414 174 2,996 3,170

Source: CHAS Data Base: HUD : 1990 .



APPENDIX A :
MISSOURI DISTRIBUTION FEE DATA AND TABLES

TABLE I (PAGE 3 OF 3)
UNITS OF HOUSING AFFORDABLE AT DIFFERENT LEVELS OF HUD-ADJUSTED MEDIAN FAMILY INCOME

WITH PHYSICAL PROBLEMS

81%+ HAMFI

Renter Owner Total

Total Units 34,352 507,397 541,749

Units With Physical Problems 15,962 73,682 89,644

Source: CHAS Data Base : HUD : 1990
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HEATING
HEATING

USAGE AS PERCENT
BILLS AS PERCENTAGE

TABLE 2
OF TOTAL HOME ENERGY

OF TOTAL HOME ENERGY
NATIONAL DATA

USAGE AND
BILLS

Usage (mmBtu) Bills ($$$)

Total Heating Percent Total Heating Percent

All Households 103 .9 56.5 54 .4% $1,255 $406 32 .4%

Low-Income Households 90 .9 50.6 55.7% $1,062 $364 34.3%

LIHEAP Recipients 98.7 59.9 60.7% $1,067 $412 38 .6%

SOURCE :

Low-Income Home Energy Assistance Program Report to Congress for FY 1993, at 17 and 20 (Oct. 1994),
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I
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TABLE 3
AVERAGE WINTER NATURAL GAS HEATING BURDENS

VARIOUS MISSOURI LOW-INCOME POPULATIONS

Average Winter Income Average Winter Gas Bill Bill as Income Percent

LIHEAP Recipients $1,537 $210 .94 13 .7%

AFDC Recipients $ 826 $210.94 24 .1

SS1 Recipients $1,221 $210.94 17 .3

Social Security : $1,767 $210.94 11 .9%

SOURCE:

R .Colton and M.Sheehan (1995) . Ott the Brink of Disaster: A State-by-State Analysis of Natural Gas Winter Home Heating Bills .
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WINTER GAS BILL
LIHEAP RECIPIENTS

TABLE 4
AS PERCENTAGE

BY INCOME
OF INCOME:
RANGE

AVERAGE WINTER INCOME INCOME INCOME INCOME INCOME INCOME INCOME INCOME
NATURAL GAS BILL $0-1,999 $2-3,999 $4-5,999 $6-7,999 $8-9,999 $10.11,999 $12-14,999 $15,000+

dli•ouri $210 .94 84.4% 28 .1% 16 .9% 12 .1% 9 .4% 7.7% 6.3% 5.6%

SOURCE- :

R

	

and bt .Sheehan (1995) . On the Brink of Disaster: A State-by-State Analysis ofNatural Gas Winter Ilouze Heating Bills .
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NUMBER OF LIHEAP
TABLE 5
RECIPIENTS BY INCOME RANGE

TOTAL STATE LIHEAP
RECIPIENTS

INCOME
$0-1,999

INCOME
$2-3,999

INCOME
$4-5,999

INCOME
$6,-7,999

INCOME
$8-9,999 $10-11,999

INCOME INCOME
$12-14,999

INCOME
$15,000+

Oissnari 124,360 8,083 19,276 43,899 24,375 14,674 7,213 4.874 1,990

SOURCE :

k Cnhnn and 61 .Sheehan (1995) . On the Brink of Disaster: A State-by-Stale Analysis of Natural Gas Winter Home Heating Bills .
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TABLE 6
UTILITY-BY-UTILITY NON-HEATING ELECTRIC BILL (500 KWH)

As PERCENT OF INCOME, PUBLIC ASSISTANCE RECIPIENTS

Slate Utility

Largest
City

Served

Typical Non-Htg
Electric Bill

_ (500 kWh)

Avg Public
Assistance
Income

Avg Non-Htg
Electric Bill as
Pct of Income

No . of Public
Assistance HHs in
Largest Community

VIiscnori Citizens Electric Corp .

_

Perryville $143 .46 $703 20.4% 188

Empire District Electric Joplin $105 .60 $808 13.1% 1,812

Kansas City Power and Light Kansas City $148 .53 $824 18.0% 13,931

Missouri Public Service Raytown $137 .50 $1,434 9.6% 441

SL Joseph Light & Power St. Joseph $102 .93 $804 12.8% 2,286

Union Electric St. Louis $151 .47 $856 17.7% 22,417

SOl1RCE :

R .CoItan, The Other Part of the Year; Low-Income Households and their Need for Cooling, A State-by-Stale Analysis of Low-Income Summer Electric Bills (1995) .
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TABLE 7
UNITS OF HOUSING AFFORDABLE AT DIFFERENT LEVELS OF HUD-ADJUSTED MEDIAN FAMILY INCOME (HAMFI)

BY YEAR OF CONSTRUCTION

't ear O1 Collstrucl,on
0-307 Median Income 31 - 50% Median Income 51 - 80% Median Income

Renter Owner Total Renter Owner Total Renter Owner Total

Ielore 1940 28,803 55,378 84,181 55,662 67,488 123,150 37,384 70,482 107,866

I"io - 1949 9,617 16,453 26,070 22,523 31,702 54,225 18,759 39,198 57,957

]" -, II-1959 13,372 18,205 31,577 27,274 48,221 75,495 29,391 93,814 123,205

0)l,a - 1979 45,276 63,937 109,213 75,564 61,245 (36,809 1-5,580 179,985 164,405

190U - 1990 18,921 28,416 47,337 27,185 18,142 45,327 62,760 48,311 111,071

Source : CHAS Data Base : HUD: 1990
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TABLE 8
MISSOURI HOUSING AFFORDABILITY AT DIFFERENT LEVELS OF HUD-ADJUSTED MEDIAN FAMILY INCOME

I
Srurcc: CHAS Data Base : HUD: 1990

Housing Burden > 30% Housing Burden > 50
Iu~ .anc Range

Renter Owner Total Renter Owner Total

1) - ui": IIA,SIF1 101,021 63,640 164,661 76,075 39,030 114,105

50 :f IIAMFI 65,458 41,996 107,454 16,624 14,301 30,925

61L‚ IIAMFI 34,883 44,501 79,384 2,410 8,093 10,503
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TABLE 9
CONTRIBUTION OF UTILITY COSTS TO TOTAL SHELTER COSTS SELECTED MISSOURI CITIES

Srer_ City FMR /a/
Monthly Winter Utility Bills for Selected Missouri Cities

Monthly Winter
Utility Bill Ib/

Percent of FMR
Devoted to

UtilitiesNatural Gas Electricity Water/Sewer

I

	

m Kansas City $489 $79 $60 $24 $163 33%

MIi, .,uri St . Louis $476 $98 $50 $26 $174 37%

,SUI:RCI ; :

R . . Iton (1994) . The Role of Utility Costs in Setting Fair Market Rents For Section 8 Housing, presented in, Section 8 Housing Assistance Payments Program--Fair Market Rent (FMR) Schedules
fir Use in the Rental Certificate Programs, Loan Management and Property Disposition Programs, Moderate Rehabilitation Program and Rental Voucher Program, HUD Docket No . N-94-3754 .

NO ITS :

Fair Market Rents (FMRs) include contract rent plus all utilities . Determined and published by HUD on annual basis .
May have minor differences from sum of individual columns due to rounding .
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UNITS OF HOUSING AFFORDABLE
TABLE

AT DIFFERENT LEVELS
WITH PHYSICAL

10
OF HUD-ADJUSTED

PROBLEMS
MEDIAN FAMILY INCOME

0-30% HAMFI 31- 50% HAMFI 51 -80% HAMFI

Renter Owner . Total Renter Owner Total Renter Owner Total

Total Units 116,069 182,757 298,826 208,208 226,769 434,977 253,844 431,810 685,654

Units With Physical Problems 31,837 44,957 76,794 88,918 42,683 131,601 97,868 62,084 159,952

Source: CHAS Data Base : HUD: 1990
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TABLE I I
BILL PAYMENT IMPACT FOR CUSTOMERS WITH ARREARAGES : LIURP : PENNSYLVANIA

Heating Jobs Water Heating lobs Baseload Jobs

1992 LIURP Percent of Bill Paid Pre-
Period

Percent of Bill Paid Post-
Period

Percent of Bill Paid Pre-
Period

Percent of Bill Paid Post-
Period

Percent of Dill Paid Pre-
Period

Percent of Bill Paid
Post-Period

Duquenm Not Applicable 91% 100% 78% 106%

\ICI Ed 78% 107% 79% 107%

Pennelec 92% 95% 96% 99%

Penn Power Not Applicable 95% 93%

1 1 1 1 &L 51% 95% 55% 105%

PI;CO Electric 74% 118% 78% 109%

UGI Electric 95% 105% Not Applicable

\test Penn 126% 102% 129% 106%

Gihimhia Gas 69% 133%

q

	

hle Not Applicable

I SIG 96% 125%

PUCO Gas 68% 133%

1 16RW 96% 106%

Penples 99% 106%

T,\C . Phillips Not Available

U6I Gas 89% 115%

SOURCE: Pennsylvania PUC Evaluation of 1992 LIURP Program Results (1995) .
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TABLE 12A
CHARGE NEEDED ON MISSOURI RESIDENTIAL CONSUMPTION

To GENERATE $80 MILLION

Natural Gas Electricity Total

Itud Dollars $47,829,385 $31,847,465 $79,676,850

Price per Fuel Unit /a/ $0.38886 $0.00132

Average Annual Residential Bill Impact /b/ $42 .77 $11 .70

Average Monthly Residential Bill Impact $3.56 $0.98

NOTES:

iaf

	

fuel unit : electricity = kWh . natural gas = mef.
%b/

	

Assumed annual electric consumption : 9,000 kWh. Assumed annual natural gas consumption : 1,100 therms .
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TABLE 12B
CHARGE NEEDED ON MISSOURI RESIDENTIAL

TO GENERATE $100 MILLION
CONSUMPTION

Natural Gas Electricity Total

Tmal Dollars $59,786,731 $39,809,332 $99,596,063

Price per Fuel Unit /a/ $0.48607 $0.00165

Average Annual Residential Bill Impact /h/ $53 .46 $14 .40

Average Monthly Residential Bill Impact $4 .46 $1.20

NOTFS :

Fuel unit : electricity = kWh . natural gas = mcf .
Assumed annual electric consumption : 9,000 kWh. Assumed annual natural gas consumption : 1,100 therms .



APPENDIX A:
MISSOURI DISTRIBUTION FEE DATA AND TABLES

~~

	

TA13LE 12C
CIIARGE NEEDED ON MISSOURI RESIDENTIAL CONSUMPTION

To GENERATE $120 MILLION

I' Natural Gas Electricity Total

Tout Dollars $71,744,077 $47,771,198 $1[9,515,275

Puce per Fuel Unit /a/ $0.58329 $0.00199

acernge Annual Residential Bill impact $64 .15 $17 .10

P,rcraee Monthly Residential Bill Impact $5 .35 $1 .43

NO PES :

Fuel unit : electricity = kWh . natural gas = nief.
Assumed annual electric consumption : 9,000 kWh . Assumed annual natural gas consu prior : 1,100 theme .
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TABLE 12D
CHARGE NEEDED ON MISSOURI RESIDENTIAL

To GENERATE $160 MILLION
CONSUMPTION

Natural Gas Electricity Total

'fetal Dollars $95,658,769 $63,694,931 $159,353,700

Price per Fuel Unit /a/ $0.77771 $0.00265

l

Average Annual Residential Bill Impact /b/ $85 .55 $23 .40

Average Monthly Residential Bill Impact $7 .13 $1 .95

NOTES :

Fuel unit : electricity = kWh . natural gas = mef.
Assumed annual electric consumption : 9,000 kWh. Assumed annual natural gas consumption : 1,100 theme .
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TABLE 13A
I

	

CIIARGE NEEDED ON MISSOURI RESIDENTIAL CONSUMPTION

To GENERATE $80 MILLION

Natural Gas Electricity Total

'1'olal Dollars $44,827,856 $34,848,994 $79,676,850

I'rlce per Fuel Unit (a? $0.17175 $0.00058

Avenge Annual Residential Bill Impact 1bl $18 .89 $4.50

Average Amoral Residential Bill Impact $1 .57 $0 .38

NOTES :

iaf

	

Fuel unit : electricity = kWh . natural gas = mcf.
(b(

	

Assumed annual electric consumption : 9,000 kWh . Assumed annual natural gas consumption : 1,100 thens .
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TABLE 13B
CHARGE NEEDED ON MISSOURI RESIDENTIAL CONSUMPTION

To GENERATE $100 MILLION

Natural Gas Electricity Total

Total Dollars $56,034,820 $43,561,242 $99,596,062

Price per Fuel Unit /a/ $0.21469 $0.00073

Average Annual Residential Bill Impact /6/ $23 .61 $6 .30

Average Monthly Residential Bill Impact $1 .97 $0 .53

NOTES :

/a!

	

Fuel unit : electricity = kWh . natural gas = mcf.
Ihl

	

Assumed annual electric consumption : 9,000 kWh. Assumed annual natural gas consumption : 1,100 thenns .
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TABLE 13C
CHARGE NEEDED ON MISSOURI RESIDENTIAL CONSUMPTION

TO GENERATE $120 MILLION

Natural Gas Electricity Total

Toed Dollars $67,241,784 $52,273,491 $119,515,275

Price per Fuel Unit /a/ $0.25763 $0.00088

Average Annual Residential Bill Impact /b/ $28 .34 $7.20

Average Monthly Residential Bill Impact $2 .36 $0.60

NOTES :

/u/

	

Fuel unit : electricity = Kwh . natural gas = mcl.
/b/

	

Assumed annual electric consumption : 9,000 kWh . Assumed annual natural gas consumption : 1 .100 therms .
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TABLE 13D
CHARGE NEEDED ON MISSOURI RESIDENTIAL CONSUMPTION

To GENERATE $160 MILLION

Natural Gas Electricity Total

Total Dollars $89,655,712 $69,697,988 $159,353,700

Price per Fuel Unit /a/ $0.34351 $0.00117

Average Annual Residential Bill Impact /b/ $37 .79 $9 .90

Average Monthly Residential Bill Impact $3 .15 $0 .83

NOTES :

:a/

	

Fuel unit : electricity = kWh . natural gas = mcf .
/b/

	

Assumed annual electric consumption: 9,000 kWh. Assumed annual natural gas consumption : 1,100 thenns .
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TABLE 14A
CHARGE NEEDED ON MISSOURI ELECTRIC CONSUMPTION

TO GENERATE $80 MILLION

All Classes Residential Only

"foul Dollars $79,676,850 $79,676,850

Price per Fuel Unit /a/ $0.00133 $0.00331

Average Annual Residential Bill Impact /bl $11 .70 $29 .70

A%erage Moodily Residential Bill Impact $0.98 $2 .48

NOTES :

Foel units : electricity = kWh .
I Ib!

	

Assumed annual electric consumption : 9,000 kWh .
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TABLE 14B
CHARGE NEEDED ON MISSOURI ELECTRIC CONSUMPTION

To GENERATE $100 MILLION

All Classes Residential Only

'1',:d Dollars $99,596,063 $99,596,063

Price per Fuel Unit /a/ $0.00167 $0 .00414

Average Annual Residential Bill Impact /b/ $14 .40 $36 .90

Average Monthly Residential Bill Impact $1 .20 $3.08

NOTES :

/W

	

Fuel units : electricity = kWh .
Assumed annual electric consumption : 9,000 kWh .
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TABLE 14C

CHARGE NEEDED ON MISSOURI ELECTRIC CONSUMPTION

TO GENERATE $120 MILLION

All Classes Residential Only

'foal Dollars $119,515,275 $119,515,275

Price per Fuel Unit /a/ $0.00200 $0,00497

Average Annual Residential Bill Impact 161 $18 .00 $44.10

Average Monthly Residential Bill Impact $1 .50 $3 .68

NOTES:

Fuel units : electricity = kWh .
b/

	

Assumed annual electric consumption : 9,000 kWh.
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TABLE 14D
CHARGE NEEDED ON MISSOURI ELECIAIC CONSUMPYION

To GENERATE $160 MILLION

All Classes Residential Only

Tncll Dollars $159,353,700 $159,353,700

('rice per Fuel Unit /a/ $0.00267 $0.00662

Average Annual Residential Bill Impact /b/ $23.40 $59 .40

Average Monthly Residential Bill Impact $1.95 $4.95

NOTES :

W

	

Fuel units : electricity = kWh .
/b/

	

Assumed annual electric consumption : 9,000 kWh .



APPENDIX A:
MISSOURI DISTRIBUTION FEE DATA AND TABLES

TABLE 14E
CHARGE NEEDED ON MISSOURI ELECTRIC CONSUMPTION

TO GENERATE $40 MILLION

All Classes Residential Only

'foul Dollars $39,838,425 $39,838,425

Price per Fuel Unit /a/ $0.00067 $0.00166

Average Annual Residential Bill Impact /b/ $5 .40 $14.40

Average Monthly Residential Bill Impact $0.45 $1 .20

NOTES :

Fuel units : electricity = kWh .
hl

	

Assumed annual electric consumption : 9,000 kWh .
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TABLE 15A
CHARGE NEEDED ON ALL RESIDENTIAL CONSUMPTION IN MISSOURI

To GENERATE $80 MILLION

Natural Gas Electric Fuel Oil Kerosene LPG Total

Total Dollars $42,975,309 $28,615,352 $731,940 $34,854 $7,319,396 $79,676,850

Price per Fuel Unit /a/ $0.34939 $0.00119 $0.04937 $0.03458 $0.03020

Average Annual Residential Bill Impact /b/ $38.42 $9 .90

Average Monthly Residential Bill Impact $3 .20 $0.83

NOTES :

iai

	

Fuel unit: electricity = kWh. natural gas = mcf . fuel oil, kerosene, LPG = gallons .
'h/

	

Assumed annual electric consumption : 9,000 kWh. Assumed annual natural gas consumption : 1,100 therms .
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TABLE 15B

CHARGE NEEDED ON ALL
To GENERATE

RESIDENTIAL CONSUMPTION

$100 MILLION

IN MISSOURI

Natural Gas Electric Fuel Oil Kerosene LPG Total

fowl Dollars $53,719,136 $35,769,190 $914,924 $43,568 $9,149,245 $99,596,063

Price per Fuel Unit /a/ $0.43674 $0.00149 $0.06171 $0.04322 $0.03775

Average Annual Residential Bill Impact /b/ $48.04 $12.60

Average Monthly Residential Bill Impact $4.00 $1 .05

NOTES:

Ia/

	

Fuel unit : electricity = kWh . natural gas = mcf.
Assumed annual electric consumption : 9,000 kWh .

fuel oil, kerosene, LPG = gallons .
Assumed annual natural gas consumption : 1,100 therms .
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TABLE 15C
CHARGE NEEDED ON ALL RESIDENTIAL

TO GENERATE $120
CONSUMPTION IN
MILLION

MISSOURI

Natural Gas Electric Fuel Oil Kerosene LPG Total

'I' cal Dollars $64,462,963 $42,923,027 $1,097,909 $52,281 $10,979,094 $119,515,275

Price per Fuel Unit /a/ $0.52409 $0 .00178 $0.07403 $0 .05187 $0.04530

Average Annual Residential Bill Impact /b/ $57.64 $15 .30

:\cerage Mnmhly Residential Bill Impact $4.80 $1 .28

NO'T'ES :

Fuel unit : electricity = kWh . natural gas = mcf. fuel oil, kerosene, LPG = gallons .
Assumed annual electric consumption : 9,000 kWh . Assumed annual natural gas consumption : 1,100 therms .
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TABLE 15D
CHARGE NEEDED ON ALL RESIDENTIAL CONSUMPTION IN MISSOURI

To GENERATE $160 MILLION

Natural Gas Electricity Fuel Oil Kerosene LPG Total

'Iwal Dollars $85,950,618 $57,230,703 $1,463 .879 $69,709 $14,638,791 $159,353,700

I'] ice per Fuel Unit lal $0 .69879 $0.00238 $0.09874 $0 .06916 $0.06040

Average Annual Residential Bill Impact lbf $76 .86 $20.70

~Avcragc Monthly Residential Bill Impact $6 .41 $1 .73

NOTES :

Fuel unit: electricity = kWh . natural gas = mcf. fuel oil, kerosene, LPG = gallons .
IN

	

Assumed annual electric consumption : 9,000 kWh . Assumed annual natural gas consumption : 1,100 therms .
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TABLE 16A
CHARGE NEEDED ON ALL CUSTOMER CLASS CONSUMPTION IN MISSOURI

To GENERATE $80 MILLION

Natural Gas Electricity Fuel Oil Kerosene LPG Total

Total Dollars $39,469,202 $30,683,198 $4,430,678 $45,211 $5,048,582 $79,626,850

('rice per Fuel Unit /a/ $0.15122 $0.00051 $0 .02098 $0 .02243 $0 .01306

Average Annual Residential Bill Impact /h/ $16 .63 $4 .50

Average Monthly Residential Bill Impact $1 .39 $0 .38

NOTES :

/a!

	

Fuel unit : electricity = kWh . natural gas = mcf. fuel oil, kerosene, LPG = gallons .
!h/

	

Assumed annual electric consumption : 9,000 kWh. Assumed annual natural gas consumption ; 1,100 therms .
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TABLE 16B
CHARGE NEEDED ON ALL CUSTOMER CLASS CONSUMPTION IN MISSOURI

To GENERATE $100 MILLION

Natural Gas Electricity Fuel Oil Kerosene LPG Total

'Total Dollars $49,305,542 $38,329,929 $5,534,872 $56,478 $6,306,742 $99,533,563

Price .per Fuel Unit /a/ $0 .18891 $0.00064 $0.02620 $0 .02802 $0.01631

Average Annual Residential Bill Impact /b/ $20.78 $5.40

Average Monthly Residential Bill Impact $1 .73 $0.45

NOTES :

/a/

	

Fuel unit : electricity = kWh . natural gas = mcf. fuel oil, kerosene, LPG = gallons .
/b/

	

Assumed annual electric consumption : 9,000 kWh . Assumed annual natural gas consumption : 1,100 therms .
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TABLE 16C
CHARGE NEEDED ON ALL CUSTOMER CLASS CONSUMPTION IN MISSOURI

To GENERATE $120 MILLION

Natural Gas Electric Fuel Oil Kerosene LPG Total

Total Dollars $59,166,650 $45,995,914 $6,641,846 $67,774 $7,568,090 $119,440,275

Price per Fuel Unit /a/ $0.22669 $0.00077 $0 .03145 $0.03362 $0.01958

Average Annual Residential Bill Impact Po/ $24.93 $6.30

Average Monthly Residential Bill Impact $2.08 $0.53

NOTES :

/a/

	

Fuel unit: electricity = kWh . natural gas = mcf . fuel oil, kerosene, LPG = gallons .
lh/

	

Assumed annual electric consumption : 9,000 kWh. Assumed annual natural gas consumption : 1,100 therms .



APPENDIX A :
MISSOURI DISTRIBUTION FEE DATA AND TABLES

TABLE 16D
CHARGE NEEDED ON ALL CUSTOMER CLASS CONSUMPTION IN MISSOURI

To GENERATE $160 MILLION

Natural Gas Electric Fuel Oil Kerosene LPG Total

l'oc%i Dollars $78,938,404 $61,366,396 $8,861,356 $90,422 $10,097,123 $159,353,700

Price per Fuel Unit /a/ $0.30245 $0.00103 $0 .01495 $0.04485 $0.02612

\vcrnec Annual Residential Bill Impact fbl $33 .26 $9.00

Average Monthly Residential Bill Impact $2.77 $0.75

NOTES :

/a/

	

Fuel unit: electricity = kWh . natural gas = mcf. fuel oil, kerosene, LPG = gallons .
/b!

	

Assumed annual electric consumption : 9,000 kWh. Assumed annual natural gas consumption : 1,100 therms .
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TABLE 17
NUMBER OF Low-INCOME HOUSEHOLDS IN MISSOURI

AT DIFFERENT MEASURES OF "LOW-INCOME"

Number of Families

Percent of federal Poverty Level /a/ Percent of Median Income /b/

0-100% 0-150% 0-200% 0 -30% 0-50% 0-80%

254,052 531,809 630,233 237,752 464,629 813,121



APPENDIX B:
SUMMARY OF FUNDRAISING IMTIATIVES DISCUSSED IN

FUNDING FUEL ASSISTANCE: STATE AND LOCAL STRATEGIES
To HELP PAY LOW-INCOME HOME ENERGY BILLS

Table of Program Suggestions

I .

	

Utility bill checkoffs for fuel funds

2 .

	

Electronic funds transfer (EFT) billing

3 .

	

Early payment agreements

4 .

	

Contributions of utility refunds

S .

	

Recapture of unclaimed deposits

6 .

	

Recapture of unclaimed utility refunds

7 .

	

Ratepayer assistance trust fund

8 .

	

Franchise fees--rental payments

9 .

	

Rate discounts

10 .

	

"One Church--One Family"

11 .

	

Contributions in lieu of taxes

12 .

	

Universal Service Fund

13 .

	

Earned Income Tax Credit promotion

14 .

	

State Earned Income Tax Credit
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15 .

	

Promotion of circuit breaker property tax relief

16 .

	

State tax credits

17 .

	

Sales tax relief on home energy

18 .

	

Title IV-A: Emergency Assistance/Special Needs

19 .

	

Utility allowances in assisted housing : annual

20.

	

Utility allowances in assisted housing : monthly

21 .

	

Bulk fuels : cash prices

22 .

	

Bulk fuels : across-the-board discount

23 .

	

Bulk fuels : margin over rack program

24 .

	

Bulk fuels : summer fill program

25 .

	

Bulk fuels : winter shutoff protections
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SUMMARY OF RECO\IMIENDATIONS

STRUCTURE OF DISTRIBUTION' FEE IN MISSOURI

1 .

	

A DISTRIBUTION FEE SHOULD FUND THREE INITIATIVES .

a .

	

Low-income cash fuel assistance .

b .

	

Low-income energy efficiency assistance .

c .

	

Non-low-income energy efficiency, including investments in distributed
technologies such as solar space and water heating .

2.

	

WHO PAYS FOR THE DISTRIBUTION FEE.

a.

	

All customer classes (residential, industrial, commercial) should pay the
distribution fee .

b .

	

The "distribution fee" should be imposed on all fuel sources .

1

	

Natural gas, electricity, propane, fuel oil, propane .

it .

	

The responsibility should be apportioned in proportion to usage of each
fuel-

3.

	

THE VALUE OF A DISTRIBUTION FEE SHOULD CONSIDER THREE FACTORS .

a .

	

A "distribution fee" should include a component for both :

Low-income fuel assistance

(1)

	

Define who is poor ;

(2)

	

Determine percent who will participate ;

(3)

	

Targeting assistance : affordable percentage of income .

ii .

	

Non-low-income energy efficiency, including solar investments .

(1) Exhaust the institutional capacity ;

(2)

	

Eliminate lost opportunities .
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STRUCTURE OF DISTRIBUTION FEE IN MISSOURI

b .

	

A "distribution fee" should fund assistance directed toward total home energy
bills, including non-heat electric, not simply home heating .

c .

	

There should be an administrative dollar cap .

4 .

	

HOW TO MAKE THE DISTRIBUTION FEE NON-BYPASSABLE .

a .

	

The distribution fee should be imposed "at the meter," not at the provider level .

b .

	

The charge should be calculated on a per Btu basis .

1

	

Not a flat percentage basis .

ii .

	

Not on a flat per customer basis .

5 .

	

MISCELLANEOUS "OTHER" ISSUES .

a .

	

There should be a state-funded leveraging incentive fund .

I

	

Akin to federal LIHEAP leveraging incentive fund .
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