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i n 

ORDER ON TH E. INVESTIGATION INTO UNDERGROUND WIRitiQ 

BY THE COMH ISSION : 

I. INTRODUCTION 

the 

The 198 9 Flor ida Legislature, in Section 366 .04( 7), 
Florida Sta t utes (1989) 1/, directed that thi s Commission s tudy 
the cost-effecti veness of converting over head electric power 
lines (OH) to unde .. ground faci lilies (UG). Th is Legislation 
a l so required that he Commission examine he cos t 
effectiveness of requiri ng all new construction of ptwer I incs 
undergrou nd as well as he r ep lacement of 0 11 with UG in he 
normal cou rse of retirements . Several non-exclu s tvc facto rs 
were enumerated for Commission examination in m..;king the 
cost-effec iveness deci sion. A report of t he Commission ' s 
findings is due to the Legislatu r e by July l , 1990. A copy of 
the relevant s t atute appears as Attachment r. 

The Leg i slature required t ha t the Commiss1on conside r 
" total costs," including but not l imited to costs dssoctatcd 
with accidental electrocution, vehicular accidents , 
ascertainable and measurable adverse health efff•c s, 
elimination of t ree-trimm ing requiremcn s , storm rcpa1r 
differentials fo r OH and UG , l oss t o the pr1vate sec o r from 
storm outages a nd related insurance and legal ac ionc:; . See 
Subsection 366.04(7), Florida Statutes. The Legislature a l so 
required t hat the Commiss i o n s urve y ot her states ' experience in 
this matter. This Legislative mandate represented a nov e l c hal -

1/ This subsection was con tair.ed in Chapter 89-292 , Laws of 
~lorida , wh ich became law o n July 5 , 1989 . 
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lenge for the Corrunission and all parties to ·he process in that 
costs not traditionally evaluated in utility ratemakinq were to 
be considered. Such costs i ncluded those associated with 
ascertainable adverse health effects , vehicular accidents and 
private sector losses. 

A numbe r of parties, including the four largest 
investor-owned e l ectric utilities in F l orida, the Flor1da Rural 
Electric Cooperative Association (FRECA) and tile Florida 
Municipal Electric Association ( FMEA) participated in this 
proceeding . The cities of Daytona Beach Shores , Fort Walton 
Beach, Golden Beach, Lake land, and St. Petersburg Beach , as 
well as t he Sierra Club, Southern Bell Telephone and Telegraph 
Company ( Sou thern Bell) and individual ratepayers i n tervened in 
the process. 

Staff conducted an initial workshop on September 11-12, 
1989 . On September 25, 1989, Staff i ssued a lengthy data 
request to the 57 electric utilities in Florida. Workshops 

I 

were again conducted on December 22 , 1989, and January 22, I 
1990 . An additional meeting wit h the parties was held o n March 
26 , 19 90 . A Prehearing Conference wa s held before Chairman 
Wilson on April 2 , 1990 . This process culmina ed 1n a hearing 
held April 9-10, 1990. Twenty-two witnesses testified anti were 
subject to cross-ex i.lmination i n approx i mal''ly sevl.!nlc n hours 
of hedring time . In addition to the over 100 exhibirs admilled 
into the record at this proceeding, 31 laL~-(i led exhibits were 
filed . Pos t-hearing briefs were fil et! Aprll 20, 1990. 

II. EVIDENTIARY MATTERS 

Because of the Legislative: requirement thal a repo rt be 
i ssued, we allowed a broad range of evidence into lhis record, 
some of which would not typically be admitted inlo evidence in 
Sec tion 120.57, Florida Statutes, proceeding s . This fact, 
coupled with all parties ' stipulation that implementation 
issues would be handled in a separate docket (PrehE;:aring Order 

'No . 22 76 5 , p . 95) , lead us to conclude that undergrounding of 
facilities should not be ordered at this time . We wLL 
however, instruct the Staff to open a rulemaking docket to 
further explo re t he underground wiri ng issue. Evidence that 
may not be sufficient to support a finding in an adjudicatory 
hearing could be used as support for rulemaking . General 
Te lepho ne Co . of Florida v. Florida Public Service Corrunission, I 
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444 So . 2d 1063, 1067 (Fl a . 1984 ). Such evidence 1ncluded 
undated newspaper and magazine art1cles di scu ssi ng the effects 
of EMF , an u npublished art1cle addressing value of unserved 
energy, and letters from the regulato ry Corruniss1ons of other 
states addressing the impact of Hurricane Hugo . 

This approach is no l o n ly suppo rted, but is s uggc~tcd , by 
the r ecord in this proceeding . Many parties spoke of the 
uncertainty su rrounding specific issues and many issues le(t 
unresolved by t h is process. (See Transc ript of Hearing; 
hereinafter "R" at 192-93; 215 ; 386; 826; 833-34; 931 . ) 
Section III of t h is Order discusses t he exten fart.ual and 
l egal issues were addre~sed in t his record . Section IV oC t his 
Orde r resolves the preemp tion iss ue created by electric 
c oopera tives and municipal utilities , and Section v is provided 
to assist all parties i n the future ru ema k i ng process . We are 
no t p recluding new information in lhat process nor allempling 
to p r opose rules here . Ra t her t hese discuss1 o n s should provide 
a starting point for proposed rul es . 

II I . MEASUREMENT OF COST-~FFECTlVENESS 

The Staf f o f the Commission, throuqh Lhc es irnony of r>1r . 
Berna r d Windham, o ffered a melhodoloqy by wh1ch Lo mt>otsurC' the 
cost-efEecli veness of the convers i o n of 0 11 to UU. Thi s 
methodo l ogy invo lved lhe use of a un 1forn statL•widc modt:!l based 
both o n cost dat a collected from ut1lilies reldling to 
ratepayer costs, and dal a compiled by Staff relat1ng to 
non-ratepayer costs . It wa s Slaff's pos1 1on that 
cost-effectiveness s hould be cvaluat ~d basld on cost 
c omparisons between : 

1 . Annual Capital Cost for Construction 
2 . Operating and Mai n tenance Cos 
3. Administrati v e and General Cost 
4. Line Losses 
5 . Costs to Public (R-20) 

Cost-effectiveness would then be determined uy t he net 
present value o f 30-year life-cycle costs fo t each ca tegory. 
Whi le most par ties agreed that a u n iform melhod s hould be u sed , 
d isagreement ens ued as to the level of uniformity. FPL, for 
insta nce , a r gued that the model s hould be d eve l oped as a 
weighted average c omposite of the four largest lOU ' s data 
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responses , modifiable to accommodate each utilt t y's O&M o r 
f uture capitalized storm damage. (R-335) Because of the widely 
varied construction and O&M costs i n the utilities' initial 
data reques t responses (EXH-11), however, Staff advocated use 
of proj ected cost estimates f o r the FPL s ysLem 1n the sLaLew ide 
model , s ub ject to justifiable adjustmenls, for two reasons . 
First , FPL's construction method resulted in the lowes O&M 
cost . Second, FPL ha s the largest utili ty area in the Slate . 
(Prehearing Order 22 765 , p.27; R-233) 

While all parties agreed to the inclusion, if not the 
amoun t , of t h~ first four costs , internal costs to Lhe 
ut i lities, dissension arose concerning t he inclusion of t he 
fift h cost , cost to t he public , or external costs, in the 
cost-effectiveness a nalysis . Examples of these costs are those 
i ncurred by c ustomers due to hur ricane-reldted oulages , 
lightning damage to electronic equipment , and damage or loss 
resulting from vehicular accidents involving utility poles . We 
fi nd that costs to t he public, extra-utility costs, resulting 

I 

from OH o r avoided by UG must be included in the I 
cost-effectiveness analysis . Exclusion of Lhcsc cos.s from the 
a nalysis would not on ly be unresponsive to, bul clea rly 
contravene , the plain language of the statute which direcls t he 
Commission to consider, at least , the expressly enumetated 
costs to the public. Due to time consttaints , howeve r, Staff 
itself was able to develop cost data only for costs reiaLing t o 
hurricane-related outages and damage, vehicular pole accidenls, 
and lightning damage . (R-139) 

Staff created seven study cases by which to ex ami nc the 
cost-effectiveness of placing electric lines underground: 

l. Transmission line segmenl in d urban 
area 

2 . Transmission line segment in a ru r a 1 
area 

3. Distribution 3-phase feeder in an urban 
area 

4 . Distribution 3-phase feeder ln a 
residential area 

I 
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5 . Distribution 3-phase feeder in a rural 
a r ea 

6 . 226 lot residential subdivision low 
density 

7 . 17 6 1 o t re s i dent i a 1 s u bd i v is i on 
density 

htgh 

For each of the seven cases, Staff studied t he four 
activities required by the Legislature : 

1. New Construction 
2 . Line Reloc atio n 
3. Line Replacement 
4 . Line Conversion 

Because s ubdivisions are 
cases x 4 activit ies 
cost-effectiveness. 

not relocated , 
2, or 26 

QUALITY OF EVIDENCE 

Staf f studied 7 
activities for 

The evidence presented at hearing is uncontroverted that 
no ne o f the 7 study cases is cost-effective when compa r ed in 
terms of construct ion costs ; UG facilities a r e mote costly than 
OH facilities. (R-153 , 375) The issue at hear i ng became , in 
esse nce, whether any of t he " costs to the public", or external 
costs , could offset the UG diffe r ential s u fficientl y to render 
UG cost-effective. Of critical impoctance, then, is whe l her 
the methodologies used to valuate those costs resulted i n 
competen t s ubstantial evidence of cost s to the publiL . 

HURRICANE RELATED COSTS 

Staff , in developing a methodology to determtne both 
hurrica ne-related outage costs to the public and hu1r icane 
damage costs to utilities, estimated a hu~ricane probability 
d istribution based on 100 years of Florida hurricane dara 
affecti ng t he FPL service area . Sta ff fou nd Lhat 62 hurricanes 
struc k Florida during the last 100 years, 3 7 of whtch s l ruc k 
the FPL se r vice area. The 37 FPL area hurricanes were 
categorized i n to 5 wi ndspeed classes and divided by 100 to 
render t he annua l probability of a hurr icane o f each class 
striki ng t he FPL system . (R-36-39 ) Hu rricane costs and 

??1 
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o u tages we r e based o n utility- repo rted dala from Hurri ca nes 
Kate , a l ow level s torm t hat struck norther n F l otida in 1985 , 
a nd Hugo, a Class 4 hurricane that struck the Carolinas in 
1989 . FPL witness Howell countered that a larger sample s ize, 
s uc h as a ll hu rrica nes affecti ng , not the FPL service a r ea , but 
t he con ti nental United Slates , should be used Lo allocare 
hurricane classes to Florida , and l oss should be allocaled not 
o nl y to t he FPL sys tem, but a l l Flo r i d a u ti l ilies . (R -327 , 33", 
EXH-68) 

OUTAGES 

To determine the cost of hu r ricane-related o u l agcs Lo the 
pu b lic , Staff mult ip lied its hurricane probability by est1mates 
of u n served energy (kwh) , o r outages , extrapolated from 
utili y -reported o u tages relating to Hurricanes Kate and Hugo 
( EXH 12 } . Sta f f, assigning to unserved e nergy a composile rate 
fo r all c u stomers oC $4.12 per kwh, argued that the Commission 
had p r eviously approved this value fo r u nserved ene r g y in FPC's 

I 

Lake Tarpon to Kalhlee n 500 kv transmission line need I 
dete r mi nation proceed ing . The composile was based on eslimaled 
unserved e nergy costs of $ 1. 58 per kwh for residentia l 
c u stomers, $ 7 . 92 per kwh for commercial customer s , and $ 5 .74 
per k wh for industrial customers . 

Howell and FPC witness Roar k counlcted Lhal lhc compos ite 
$4 . 12 per kwh wa s a weighted av e r age ba sed on FPC's total 
c u stomer mix valid o nly f o r estimat ing ::- ho t l-Lcrm, unannot:nced 
o u tage s i n FPC ' s bulk transmi ssion syslem wh i r h would a((~cl 
al l customers. (R-322 , 377-378 ) The y a rgu ed tha t not o nly 
s hould no ne of cases 3 through 7 include t he $ 5 .74 per kwh cost 
to industr i al cus omers served from transmission s y stems , bu t 
t h a t t he r esidential feeder and t wo residenlial subdivision 
studies s ho u ld include onl y the $1 . 58 pe r k wh value 
specifical l y der i v e d for the residential class. Usc of a $4.1 2 
pe r kwh v a lue , Roark argued , resulted in an o v e r sLalemenL o f OH 
hu rr i cane ou tage costs i n those t h ree cases by 2 1/2 times . 
( R-3 78 , 3 82 ) Upo n review, Sta ff adopted F PC · s proposed 
adjustmen t to Staff ' s methodology and calculated ouLag e costs 
by class i n its repo rt to the Legi s lature . 

FPL provided evidence that when a hurri cane warning is 
given , t he associ a ted outage cosls are reduced by between 30 
and 60 percent ( R-32 3 ). Windham replied that that downward 
adjustmen t is unnecessary i n that while Staff ' s $ 4 . 12 value I 
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($4.9 2 based on FPL's customer mix) was developed for 
short-term unannounced outages of e1gh hours or l ess and is 
conservative, most hurrica ne-related ou ages result in 
long-term out ages which are more costly due to consequent i a 1 
damages. (R - 128 , 118-19) Howell refu sed o simi larly 
extrapo l ate costs per kwh from s horter unannounced outag es to 
longer announced outages . (R-324) No useful evidencr was 
offered as to the cos of extended, as opposed to s hort-te rm, 
outages. (R-707) We are, therefore, reluctant to disregard 
uncon troverted evidence supper ing a significant appropridte 
downward adj u s tmen t to allow use of cos da La deve loped for 
s hort-term outages to be applied to significantly l o nger 
outages. 

The utilities also argued that Staff ' s methodology itself 
results in an overstatement of hurricane- re lated o utage costs 
for two reasons . First, FPL argued , Staff did not make clear 
the source of its estimates of kwh not served due to Hugo for 
Carolina utilities. (R-319, EXH-12) These estimates , FPL 
maintained, are typically decived from the number of customers 
without electricity and avetage custor .er use. FPI, argued that 
because Staff used the difference bclwe n actual and es limated 
sales under normal conditions, Staff o ver s tated the eftecl of 
hurricane utages o n the OH distribution s y s ern; 1t estimated 
t he t o tal amount of unserved energy attnbutable t o hurricanes 
instead of t he portion o f i t atLributal>l~ to OH tacllilies . 
Energy that would h ave been unserved for a va ri l;ly o C teasons, 
evacuations, the closing o r curtailtnq of £Hivate and 
governmental bus inesses , failure of transpo t t.:at;on sources , and 
damage to structures, FPL argued, was not ne led out. 
(R-319 -2 0, 376-77, 616) Staff countered that it did , i n fact, 
use a fracti on of t o tal projected sales , 30 to 50 p0rcen t o f 
daily loads , to obtain a conservative e s 1mate of o u tage costs . 
(R-2 10-11) 

Seco nd, Howell argued that Staff · s assignment o f estimates 
of unserved energy reported by several Carolina utilities with 
appr oximately 62,000 square miles of service area Lo t he FPL 
s y stem involving o nly 25 ,700 square miles o f service area 
resu lted i n a gross o verstatement o f costs. (R-3 16-17) Howell 
suggested tha t Staff ' s methodolog y should be adj usted to 
allocate Hugo related outage costs among all uti llties in the 
State , and not o nly FPL. (R-33 l ) Staff countered that s uch 
argumen t wa s correct only as to Class 5 hurricanes and that 
t hat allocation wa s accorded little weight in the overall 

??'3 
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cost - effectiveness analysis. (R-105-06) StaCf maintained that 
as to the balance , FPL's service area has more arei' and greater 
c ustomer de nsity than areas 11sed as a basis for Class 1 t hrough 
4 hurricane costs. (R-39-40) 

Windh am offered evidence of an op1nion from hurricane 
experts at the Florida Department of Community Affa1 rs 
Emergency Man agement Cen ter that i nd icated that uti 1 i t y damage 
costs from t he Caroli n as would apply to FPL's service area . 
(EXH- 12 ) While Staff conceded that differences in wind speed 
design standards among utilities ma y result in an 
overestimation of costs ( R-179-80 ), it maintained such 
overestimation is offset by several other factors. In addiL1on 
to t he two previousl y discussed Staff assumpLions relaling to 
dai ly u sage and impacted a r eas, Staff testified t hat 
assumptions regarding t he value of the c omposite cost per kwh 
used and the allocation to transmission lines were both 
conservati ve. ( R-210-11) Staff also offered evidence of use of 
a higher o utage cost pet kwh in California. {EXH-37) 

I 

The fou r IOU ' s argued that estimates o f hurricane outage I 
costs to t he public would be, if not impossi ble to develop, too 
speculative to be probative . (Preheari ng Order No . 22765 , 
p . 53-55 ) While t he record is clear that Staff ' s methodology 
needr refinement , FPC itself indicated that the cos t to the 
public from hurricane-related outages coJld more accurately be 
determined by a va r iation of Staff ' s methodology by allocati ng 
u nserved e nergy (kwh · s ) to each of the s tuc.ly cases and 
multiplying that amount by the value ($ per kwh), if 
determinable , for each study case ba sed o n the customer mix 
applicable to that case. (FPC's Postheari ng BrieL p.ll) 
TECO · s witness Rowe premised his estimate o n his tor ica 1 data 
relati ng to Hu rricane Donna in 1960. (R-617) We find that 
while such estimate can be developed , conflicting evidence 
exis ts o n the reco rd as to how it should be developed. We, 
therefore , defer the issue to rulemaking . 

FACILITY DAMAGE 

A parallel issue arose regarding the determination of 
expected future cost of damage to overhead and undergrou nd 
faci lities due to hurricanes . The purpose of determining 
hurricane damage costs to utilit1es is to allow a comparison tc 
b~ made between r esulting life c ycle costs to OH and UG 
facilities. Staff's methodology involved assigning most of the I 
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damage cosls r eported by several Sou h Jnd No rlh Carolina 
ut il ities resulting from Hurricane Hugo lo the FPL s y stem , 
based on the previou s ly descnbcd hurdcanc p r obability 
dis tributio n. ( EXH - 12, p. l ) Howell a r qued that S aff ' s 
premise that Hugo damage can func ion as a pro xy for damage 
whic h would occur i n a Florida uti 1 i ty g1ven a Hugo cless 
hurricane f ai l ed lo account for diffc1 n t tran::.mtss1on and 
distribution ratios ( R-316), des ign standards , (R-317-18), and 
geographical characteri s lics (R-3 17) between s y stems in the 
Carolinas and Florida . Staff countered that iL considered s uch 
f actors . (R-179-80 , EXH -12 ) 

Howell proposed a counter-methodology i nvolving a 
determina tion o f t he probabilit y o f hurricane data for any mile 
o f proposed fac ilities mullip li ed by a dete rmi na ... ion of the 
cost per mile o f replacemen t s ho uld such damage occur, for each 
of the 7 cases . (R-327 ) FPL maintained such methodo l og y not 
only u ses replacement costs in each utility ' s response tu 
Staff's data r eques t, bul better addresses t he uncertainti es 
a ttendant to predicting fo rces of nature and resulting d amage . 
(R-329 ) . 

I n the alternative , FPL argued that St aff ' s method o logy be 
ad j usted i n two ways. First, the methodology s hould be 
adju;; ted to assess damage for each hurri ca ne class against all 
fac i lities within the Stale r alhe t than o nly t he FPL s y s tem . 
Such adjus tment, fPL argued, wou ld al l ow a determination of the 
p ropo rt ionate s hare o f damage for each uti l iLy based on each 
utility ' s por t ion o f total fac1llti es f o r he Stale . (R-326 } 
TECO , for o ne , di sag r eed with th i s p r oposed adjustmen t . 
(R - 144) Second, FPL argued that the pro bab i I ily distL ibu tion 
o f hurr icanes in F l ori da wou ld be more accura te if based upo n 
an allocation o f t he variou s hurricane classes csUecti ng the 
cont i nenta l United States . (R-327 ) Staff respo nded as 1t did t o 
proposed adju stments to its outdge cost met hodology ; e xpe r t 
o pinion indicated t ha t use of Caro l ina damage f o r Florida is 
appropriate and t hat severa l identifi ed faclorf o ff se t any 
resulting overestima ion. 

We f ind tha t the ma ny gr ieva nces expressed in proposed 
adjus tments only nominal ly bal ance each other ; no evidence 
exi sts of a co-relation between t he countervai 1 i ng i n terests 
which each o ffered adjustment i s i n tended to coun ter-weigh . We 
find , t herefore , t hat costs assoc iated with hurricane ou age 
and facility damage costs requi r e fur t her refinement. 

'")?5 
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Section 366.04(7)(a), Florida Sta utcs, expressly requHes 
the Commission, in making its determinalion, to constder the 
cos s of veh icular accidents involving distClbulion and 
transmission facilities . rn response, Windh am rel1ed o n c0st 
data o btai ned from both Lhe National Safe y Council (NCS), 
$354 , 680 ,000, and the National Highway Traffic Satety 
Administration (NHTSA), $453,900,000. (EXH- 23 ) These were 
of f e r ed as alternative annual values of avoided deaths, 
injunes, and property oamage chargable o OH construclion . 
Staff allocated the lesser, more conservative, NSC amount of 
$354 , t'80 ,000 among the seven cases . According to th• NSC, the 
cost per urban death ts $2,430,000 and $900 , 000 per rural 
deaths. ( EXH-21) Windham offered evidence of 184 fatal 
vehicular acc1dents i nvolving utility poles in 1986 in F l orida 
as a basis fo r allocating cost estimates. (R-4 7) Staff 
es timated 7\ of these weru misclassiCied and 20\ would have 
been "h1ghly unlikely to be less severe given no pole. " This 

I 

res u 1 ted i n cos t s ass o c i a ted w i t h 13 4 fa t a 1 a c c i den t s to be I 
allocated to OH. (EXH-23) Of the original 184 fatal sites, 
field engineers of the Bureau of Electnc Safely located 115. 
A survey of the 115 sit~s resulted i n an assignment of t he 115 
accidents into 1 of 7 of the study cases and a corresponding 
allocatio11 of the assoc i ated costs . The number of accidents 
assigned to each of the 7 cases wa s multiplied by cost da a 
obtai ned from the NSC. 

Howell ook issue with Staff ' s failure to elimtnate 
accidents i nvolving " Poles with Street Light Onl y,· and 
"Tra ffic Signal Poles, " in that such poles would not be 
eliminated through the undergrounding of llnes. (R-337) Staff 
ma inta ine d such adjustment is unnecessary because c urrently 
ava ilable UG lines with frangib l e Cibetglass poles are more 
cost-e f fective than OH li nes for street lights . (R-5 1, 135) 
Staff itself, however, in determin1ng the likely result of the 
remaining accidents had t here been no pole, conceded t hat 
"[s]uch judgment is admittedl y subjec ive and another person 
compi ling the data might make dif ferent conclusions. " We find 
t ha t while we are comfortable with Staff's reliance on Lhe NSC 
fo r cost data, we are uncomtortable wtlh both Staff ' s 
assignment o f the 115 accidents sites into he 7 case studies 
and its unilateral determination of whether accidents would 
have occurred but for t he pole and with what severity . We 
find , t herefore , t h at co:;ts assoc1a ed with vehicular pole I 
accidents s hould be f urther explored dt rulemaking. 
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L1GHTNING 

Staff advocated i ncl ud i ng in the life-cycle cosl anal ysis 
costs resulting from c ustot.er electronic equipment damaged by 
lightning and a ssigning part of s uch c os o OH a nd UG 
distributio n s ystems . Staff ' s position assumed Lhat the 
underg r o unding of lines wo uld reduce lightning and voltage 
transient damage to c us tomer e quipment 3 to 2 , OH Lo UG . 
(R-61}. Gulf Powe r, however, offered e v idence that 
undergrounding wou ld increase c u stomer lightning damage by 
three times while reducing utility damage due o the loss of 
"cones of protection · provided b y the poles a ssociated wit h OH 
distribu tion. (R-969 ) 

In developing cos t s to be charged to OH as a result of 
lightning s urges , Staf f collected residential clai1ns data fr om 
Stale Farm Insurance Company rel ating to lightning damag e to 
home electronic equipmen a nd electrical appHa nces , and 
commercial and industrial claim data from the State Department 
o f Ins ura nce , IBM , and Safeway Insu rance Company . From t hi s 
d ata , Staff estimated $89 , 000 , 000 i n total losses per year in 
Flo rida to residentia l elect rical equipment (EXH-28 ) and 
extrapolated from t hat app roximately $ 89 , 000,000 in losses to 
no n-resid e ntial comme rcial and industrial elect rical 
equipment (P reheari ng Order No . 22765, p. 68 ; R-61) . Using 
the sta ewide number of 128,000 OH pole miles aPcl 29 , 000 UG 
trench miles a nd the 3 to 2 damage ta io, Staff determi ned 
ligh t n ing related losses res ulted in a $ ll54 cost per mile for 
OH and $770 for UG . (R-64 ) 

The ev idence also indicated Lhat failures occur on OH 
at a r atio o f between 2 to 1 and 4 to l more t hp n on UG 
a nd that UG lines appear to e xperience less wind and 
related vo ltage fluctuati o ns. (R-263 ) 

lines 
l i nes 
tree 

Several wi t nesses c h allenged Staff's premise t hat 
undergrounding is the most cost-effective approach to reducing 
lig h tning induced power s urges . ( R-339 , 969) uu lf wi tness 
P a r r i s h , f o r i n s t a n c e , t e s t i f i e d t h a t i t i s mo r e rea son a b 1 e Eo r 
e ach customer to assess hi s o wn need for lightning pro tect.ion 
and weigh that agai ns the cost o f a n 1ndividua1 pro eclive 
s y stem . (R-969 ) Lakeland witness Lesncl specif i cally 
s ugges t e d end-use s urge protective devices as t he mos t 
cos t-effect ive protection from lightning 0 ama ge . (R-91 7) 
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We find that the ev1dence in the r e c o rd ts c o ntradictory 

4 v n as to the fundamenta 1 issue o f the effect of 
unci rgrounding on voltage surges and flue uatt o ns . \.>le further 
1 lnd that Staff ' s calculation of los s due t o surges was 
t•o ncC'dedl y tenuous (R - 61 ), and that whtle alternat1vc lightning 
prot ction st rategi es were suggested, he1 r c os WcJ!> n •i ther 
d ocu5scd nor compatcd • .. d h the UG di(fcrcn 1a l. \.>1 ftnd , 
11wr f o re , that costs associated wtth electronic equ1pment 
d.unngc due to lightning and voltage surges should be fur her 
111 ined at rulemaking. 

CABLE TV~ND TELEPHONE 

Although Section 366 . 04(7)(a) docs not specifically direct 
lla 111.; the economic impact of undetgrounding on telephone or 
,. hll' TV companies ue included in the cost-effectiveness 
tHIIaly s is, Southern Bell tntervened in this docket to offer 
,,.,ltJ •nee regarding the costs that Southern Bell could incur if 
Ml~ting electric poles were removed as a result of 

lllldt'tqrounding lines. Southe r n Bell w1tnes s Tubaugh testified 
lh•IL if t he Commission were to order all new electric 
l twilities underground, Southern Bell would " likely " place its 
n• w (acilities undergro und (R-875), at an annua l i ncreased cost 
n l $11,595 ,000. (R- 878, 900-01) Thi s figure is based o n a 
:Nl'J , 945 differential be ween aerial and buried facilities per 
tt iH •ll.:h mile and on an " assumed " 750 additi o nal shea th miles per 
yt ~tr (R-878 ) Tubauqh further testif i ed tha if all existing 
.,,.,,,;Lric OH were required to be buticd. Southetn Bell would 
"ltk ly" place all or most of its exi s ting facilities 
undt rground (R-875-76) at a cost of $974,000,000. Tht s figure 
ltl b sed upon 20 , 197 sheath mile-. of aerial lines in plac e in 
l•tor1da. (R-879) One intervenor, howevt..r, sugges ed that 
c n 1 is presently placing wire underground bec ause such 
pi cement results in lower cost t han overhead. (R-250) 

Southern Bell argued that the consequential c os t t o all 
It ltphone companies in Florida, and not only to Southern Bell, 
J)l included i n the cost-effectiveness analysis. Whlle Staff 
~qrC'Cd to t he extent t hat the impact o n all telephone c ompantes 
n hould be included, it had r eservations wi h the assumpt1 on s 
Hcwllwrn Bell r equired to develop its o ver 1 billio n do llars in 

1wwlling costs. The record also indicates that Slaff sought 
I ll ckvc.-lop adjustment issues such as pole rental cunlracts and 
julnl Lrcnch 1ng among cable, telepho ne, and electrtc companies 
(R 4?2). Tubaugh, for instanc e . t est1fied hat po le-rental 

I 

I 

.I 
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contracts in the slate result nol only in an annual $4.1 
million net payment by Southern Bell to elec:.LtlC compc1nies, but 
in payments to both Southern Bell and elecLr1c:. companies by 
cable TV companies. {R-882-83) 

Upon revi ewing t he evidence in the record rela inq t;o Lhis 
issue , we find thal a valualion of undcrgrounding costs to 
telephone and cable utilities should be refined to include 
conside r ation of : the cost to telephone companies Lo install 
new metallic telephone on non-electric poles; the cosl o f jo1nl 
use payments to electric companies ; the cost of clephone 
metallic wire o n joint use or individual poles; elcclrlCllY 
utility O&M costs incurred to maintain safely code cloarancc; 
the cost to install new Jnderground telephone metallic wHe and 
new underground fiber optic wire; the value of other benefits 
to consumers resulting from use of expanded fiber optic 
capabi lity such as data link/cable TV; and Lhe cost 
differential resulting from • allt•r poles necessaty Lo prov1de 
vertica l clearance b"'Lween electric lines and cable TV/ 
telepho ne lines . Such da a would allow consideration of 
cost-alternat ives to, as well as lhe cost-effectiveness of, 
underground wir ing. We find thal the economic impacl of 
undergrounding on all regula ed telephone and cable TV 
companies in the stale, and not simply on Southern Bell, should 
be included in such valuation. We also find thal revenue, as 
well as costs, resulling to elcphon~, cable TV, and electric 
companies as a result of the undergtoundtng o f cleclnc lines 
should be netted in the cosl-effecttven~~s analysi s . Gulf 
Power , for i nstance, offered evidence Lh.:;L lhe sale o f Gulf's 
poles to its attachees would result in .Sl8 mtllton in rP'It.nue. 
(Prchea ring Order No . 22765 , p. 70} 

HEALTH EFFECTS AND AESTHFTlCS 

Section 366 . 04{7)(a) expressly directs the Comrnts s ton Lo 
consider for inclusion in its cos -effccltvencss calc ulation 
the "ascertainable a nd measurable cosls of adverse health 
effec t s . " Several u ility-re l ated practices were 1d~nlif1ed as 
resulti ng i n adverse heal h etfecls, including the siting of 
transmission facilities generating eleclro magne ic fielvs 
{EMF}, the treating of utility poles with t o xic wood 
preservatives such as creosote , the disposal of such poles, and 
the clearing and maintaini ng of OH rights-of-wav Wllh phenoxy 
herbicides s uch as 2, 4-D. 

??9 
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Both because of its remo eness from typical 
utility-maintained dat a and t he public ' s only recent awareness 
o f it , EMF was t he most ethereal of the factors constde r ed . 
Staff argued that although ther"! is a c o nsensus in the reco rd 
t hat a nexus e xi sts between EMF and biological effects, no 
consensus exists as to vthether EMF resu lts in seriou s health 
effects and , if any, their magnitude. (R-188 , 192). 

Windham testified tha t while electric fields are el1m1 nated 
by undergrounding , magnetic fields , which are o f more concer n, 
are not. (R- 65) Windham also discussed many stateqtes dnd 
properties that affect electric magnetic fields: " he closer 
3 - phase power lines are balanced, fo r instance , the lowet t heir 
magnetic field; bec ause wires in UG cables tend to be closer 
than t hose in OH, UG c ables result in l ower mag netic fields 
than OH lines ; UG cables lines in soil with poor heat 
d i ssipati on properties resui.t in h igher mag netic fi t.lds than 
cab les closer t ogether; and grounding practices affect magneti c 
f i elds of distribution lines to the extent t ha t unbalanced 

I 

curren ts generate greater magnettc f ields than bal anced I 
cu r rent s . Windham testif1ed that ferrous pipe u sed in 
undergrounding can shield magnetic fields. 

Windh am also testi fied that EMF field eptdemiological 
studie s i nd1cated a 2 . 5 mG magnetic field is t he l owest 
bounda ry Cor EMF exposure in the home . ( R-66) A Depdrtment of 
Env ironmenta l Regula i o n s r eport was admttted which included 
not o n ly levels of elect ri c and magne ti c fields generated by 
Florida transmiss i o n and di stributi o n lines , but a summary of 
electric and magnetic fields typically present in the home. 
(R-656-60 ) Whil e several studies were adm1tted i n to ev1dence 
wh ich i ndicated that statistically significant links e x ist 
between EMF and childhood cancer, l eu kern1a , brain cancer, 
neu rological functi o n and ho rmo nal change s (R-665, EXH 29-31 ), 
o the r studies we re admitted and discussed wh ich eit her 
c hallenged the validity o f those s udies c r found no 
s ign ificant effect . (R- 828 , 83 1-33 , 835 , 837}. WL fi nd, 
t herefore, that while much evidence wa s o f fered relating to EMF 
and its properties, a lack o f con sensus e x isted as to the 
" ascertainable and measurable " EMF-related health effec s and 
costs . While several parties pro posed rnethodolog1es to deve' op 
EMF-related costs , no ne were implemented. (R -782, 817-18 ) 

As to wood po l e treatment and di sposal costs , wi tness Brian 
Moore testified t o the t o x ic chemicals necessary to convet I 
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southern pine logs t o rot and insecl reststanl utility poles 
(R-854} , and to pole treatme nt and disposal in Florida. 
(EXH- 111). Moore concluded, howevct, that he did not know the 
costs of these practices (R-8 55 ), a nd Lhat: Lhe 18 wood 
preserving operations in Florida will "pro bab lv cost in e xcess 
of $ 100,000,000 to clean up, and possibl y much ·no rc . " (R-856) 
We find that to be included in a cost-effccL1vcncss a n a lysis 
a nd c hargable to OH distribution, future costs assoctalt!d wtth 
toxic wood pole treatment must not o nly be specificall y 
demonstrated, and not generally asserted, but must be netted 
against any similar costs, if any, hat may be assoc1ated '""llh 
UG facilities. We find, therefore , that while such costs a re 
con templated by the legislative ma ndate if p r ope r l y 
demonstrated , such demo nstration was nol made in this record . 

We find that record evidence o t Lhe costs assoc1alcd with 
herbicides used to c lear and ma1ntain transmission line 
rights-of-way would be similarly includabl e but is similarly 
undemo ns t rated . (R-414) Conve r sely. we find t hat costs lo Lhe 
public associated with aesthetics arc not analogous to 
enumerated facto rs t o be considered. and are nol includable 
regardless of the level of dcmonslt aLion. (Prehearing Order 
No . 2 2 7 6 5 , p . 8 6-8 7) . 

IV. PREEMPTIOf-! 

At hearing, we heard testimony trom bolh t he electric 
cooperatives and the municipal elec 1 ic uli litie::. t hat while 
they did not oppose undergro unding, lh y did believe that 
determinations regarding undergrounding are better lell to lhem 
t h a n to the Commission. Dew testified that FRECA, in 
c o njunction with its member cooperat iv~s, recomme nded ha l each 
cooperative be allowed to c o n inue to determine a nd implement 
its own undergrounding po licy based o n policies developed by 
the Rural Elec t ric Assoc iation, cooperative membe r s . 
me mber-selected boa r d s o f directors , sta ff, a nd ma nag menl . 
(R-724 , 728) FRECA witness Glen n Wrigh tson testified that 
because the pro hibitive costs associated wtt h undergro unding 
wo uld r e quire freque nt and large tate i nc reases rejected by 
member s , the Commi ssion s hould allow t he coope r at ives to 
continue to offer unde rg rounding as found Ln t he i r e xi sti ng 
tariffs . (R-7 51 ) 

Both Florida Municipa l Electric Association wi t ness She ldo n 
Ferdma n and Lakeland witness Larry Lesnelt similarly argued 

23 ... 
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that t he decision to place OH lines underground shou ld be made 
not by t he Commission, but by municipal ratepayers . Ferdman·s 
argument was premised so lely o n economics ; those financtng the 
decision t o go underground s ho u ld be allowed to make that 
decision. (R-682-83) Les nett ' s argument wa s premtsed largely o n 
respo nses iveness ; local government is bes able o determine at 
t he local l evel, o n a case-by-case basis , when the unique 
c harac teristics of the area and the o bjectives of c 1ty and 
utility manageme nt require undergro unding. {R-908-09 ) While we 
agree, section 366.04{7)(a), Florida Statutes, c learly 
addresses all electric utilities, including eleclric 
coo pe ratives a nd municipal electric utilit ies . There ts no 
e xpressed o r imp l ied e xemption or preemption fo r utilities wtth 
e xi sti ng underground i ng policy o r criteria a r guably more 
respo nsivP to t he needs of its members h ip o r ratepayet s . We 
fi nd, therefore, tha t un 1ess o r until the statutory language 
stales o therw ise , the Legis lature contemplated exclusive , not 
s uppl emental or c omplementary, jurisdiction t o the Commiss i on 
conce rn1ng the determination of the cost-effectiveness of 
undergrounding . 

V . RULEMAKING 

Al t hough t he hearing in this docket was a seclion 120 . 57 
heari ng, we allowed a wid.! range of evidence not typicJ l ly 
admitted in such heari ng becau se of the investigative nature of 
this docket. Notwithstandi ng the wide range o( evidence 
admitted , many issues remain undeveloped or un!esolvcd in Lh t s 
record , and no issue res u l ted i n competent substantial evidence 
upo n whi c h a pivotal decis i o n regarding underground \vinng ca n 
be made. Cos ts e xpressl y directed for consideration by the 
Legislature , such as those associated with electrocutions 
(R-168-69 ) and tree-trimming ( R-918-19}, need further 
de velopment . I ssues created by Staff as part of 1 ts model, 
such a s discount and depreciati o n ra tes , rema1 n unresolved. 
(R- 86 7-68) I ssues c reated by the parties , such as possible 
cost-ef fecti ve alternati ves , also remain unresolved. {R-682, 
908-13 ) Iss ues created by the Commissione rs at hearing, such 
as mu ltiple agencies wi t h jurisdiction, went unresolved. 
(R-8 38-39) Wh i l e Staff devised met hodologies to develop costs 
associated with hurr icane damage a nd out ages, vehicular pole 
accident s , and customer elect r oni c equipme nt damag e , t he many 
adjustments pro posed by vario us parties convince us that s uc h 
met hodologies require further refinement before t he y can be 
desc ribed as bases Co r competent s ubstan tidl evidence 
facto r a ble into a cost-effectiveness ana lysis. 

I 

I 

I 
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We find, therefore, that a rulemaking docket should be 
opened as to Lhe new subdivision sLudy cases , cases 6 and 7 , 
only. A section 120 . 54 rul emaking hearing is a 
quasi-legislative proceeding intended t o fac1l1cate the 
exchange of informalion between par ties . I allows the 
Commiss i on to inform itse l f to the fullest extent possible 
prior to rulema king. General Telepho ne Co . of Flo r i da v. 
Florida Public Service Commi ssion , supra, at 1067. As such . 
where an order could not properly be issued, a ru le ma y bL 

properly made. 

To determine t he appropriate tests for cost-eHectiv•ness . 
we have requested further policy direction from the Legislature 
in the following areas : 

1. A determinal ion o f legi sla tive in e n as 
to preemptio n by thi s Commission of stale 
o r local code and zoning requirements and 
the resulting effect o n costs to 
government or ratepayer s ; 

2. Weight to be given to future or presenl 
societal benefits, i. e ., those health , 
aesthet ic , or publ ic convenience 
~onsiderations to whi ch dollar amou nts 
cannot be directly asctibecl by this 
Commissio n; and 

3. Affirmati o n of, or objection to, cur r e nl 
Commission policy whi c h provides for 
direct costs being borne by cost causers 
rather than the full body of ratepayer s . 

A determinatio n of cost-effective ness will be affected by 
the policy considerati o ns raised above. 

I n considerati o n o f t he above, it is 

ORDERED by the F lorida Public Service Commission that a 
r ulema ki ng docket be o pened to de termi ne the cos -e ffec ivencss 
o f underground wiring i n new subdivisions. It is further 

ORDERED that the Staff Report to the F l o rida Leg1 sla Lure 
is hereby approved. It is furt he r 
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ORDERED that th is d oc ket be c l osed if no timel y motion 
for reco ns ideration or notice of appeal is fil ed . 

this 
By ORDER o f the Flor ida 

----~J~UN.E~-------

Pub 1 i c Service 
28th day o f I l...!i.90 

Commission, 

Reporting 

( S E A L ) 

BAB 

NOTICE OF FURTHER PROCl:.EDUIGS OR J UDIC IAL REVI EW 
- - -----

The Florida Public Service Comm i ssion is required by 
Se cti o n 120 .59 ( 4 ), Florida Stalutes, to nolify parties of any 
administrat i ve hearing or judic:ial rev iew of Commission orders 
that i s available under ... ections 120 . 57 o r 120 . 68, Florida 
Statutes , a s well as the procedures and time limi ts that 
apply. Thi s notice should not be construed to mean all 
requests for an administrative hearing or judicia l review will 
be granted or re s ult i n the relief sought . 

Any party 3dverscly affected by the Conunission's final 
action in this matler ma y request: 1) reconside rati o n of the 
dec i sion by filing a motion for reconsideraLion with the 
Director, Div i sion of Records and Reporting within fifteen (15) 
d a ys of the issuance of this o rder in the form prescribed by 
Rule 25-22 .060, Florida Admi n istrative Code ; or 2) judicial 
r e vi ew by the Flo rida Supreme Cou rt i n the case of an electric, 
g as or telepho ne utility or the First District Court o f Appeal 
in the case of a wa ter or sewer u tility by f iling a notice of 
a ppeal wi t h the Di rector , Division of Reco rds a nd Reporling and 
fi li ng a copy of t he not1ce o f appeal a nd the filing fee with 
t he a ppro priate court. Thi s filing must be completed w1th in 
thirty (30) days after t he issuance of t h is o rder , pu .. sua nL to 
Rule 9 .110, Flo rida Ru les o f Appe l late Procedure. The notice 
of appea l must be i n the form :;; pecilied i n Rule 9 . 900(a ), 
Florida Rules of Appella te Procedure . 
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ATTACHMENT I 

(7)(a) By July I, 1990. the commtSSI()(I sh:lll make a 

dctcrmrnation as to the cost-elfocllvencss or rcqUinng 

the mstaJtatl()(l of uodclground cloetnc utdtty dtstnbutl()(l 

and transrT\Ission laCtht.es lor all new constructl()(l, and 

lor the conVCfSI()(I of OIICI'head dtstnbutl()(l and tranSIT\Is 

sion facihlles to undCfground dtstnbullon and transmts 

slon facilities wt1cn such lac.~t.os ate replaced or relo

cated. In making suctl determtnall()(l the comllllSliiOO 

shall consider the total cost lfl\/OIIIed •nclucMg. but not 

hmtted to. the overan cost o f accodt:ntat eh..oc.rocuhoo~ 

and temporary and permanent dtsabclltleS 10 OOth the 

ullhty employees and others. vehiCUlar aCCidents tnvolv 

tng d•stnbutiOfl and tranStniSSI()(I laCihtles. aSCCf'llllnablc 

and measurable costs of adverse health ellocts. the dtl 

ferent.al between the nghts-of- way roqUIIod for under 

ground versus overtlcad ubht.es. the cost dtffercnt131 

due to the ehmtnatl()(l ol tree-tnmm.ng rcqu11emcnts. 

the cost dtfferent&als between undCfground and over I 
head utrhlleS to be CJCPOCiod from repatnng storm dam 

ago. as well as the incurred loss to tho pnvate sector as 

a result of outages duo to storm damage. and costs ol 

assooated rnsurance. allornoy's lees, and legal selllc 

ments and costs Further . .n mal<lflO tis dctcrm.natl()(l 

the commtsSIOil shall survey tho cxpencnces of other 

states and ubhllos opcrat.ng out~ or Flonda wtth ro 

spoctto the cost-effochvcness ol underground uhhhes 

Upon a flndtng by tho commtSSiOfl that the tnstalhltl()(l 

of underground dtstnbutl()(l and tran!>m!SSI()(I faallt~es •s 

COSI-elfocllvC, the commtSSiOfl shaR rcqUIIO CII'ICtiiC ullh 

ttes where leastble, to tnstall such laCihbcs 

(b) The comllllS$1()(1 shan. by July 1 1990. make a 

determtnatiOfl as to the cost-cllocttvcness of convcrt.ng 

CXISbng overhe:1d electnc dtStnbutl()(l and transmtS$1()(1 

lacthhes to underground facalthes In making lhts deter· 

minotiOfl. the commissiOn shall consoder the !actors 

spoctfted tn paragraph (a) and the ortgtnal cost. deprect 

ated. of the cxisltng laCihhes. plus lhetr salvtlgo value. 

tf any. The comm•ssiOfl shan report tiS hndtngs to the 

Legtslature by July I . 1990 

I 

I 

I 
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MichacJ M. Wilson 
CHArRMAN 

STATBOP PLOIUDA 

Juhlic ~eruue Oimrmrisgion 

July 1, 1990 

The Honorable Bob Crawford , President of the Senate 
The Honorabl e Tom Gustafson, Speaker of the House of 
Repr.ec;.en t a ti ves 
The Honorable William G. ~ers, Senate Minority Leader 
The Honorable Dale Patchett, Hou se Minority Leader 

Dea r Sirs: 

101 BAST C A INI!S 5'T'1l£lrr 

TAU.AIIASSlU!. Pl.~ 

(904) 4&1·7001 

Pursuant to Chapter 89-292, Laws of Flor1da, enclosed i s the 
Commission's report on our investi9a ti on into the cost-effec tiveness 
of underground e l ectri c utility lines. While the Commission feels 
t he record, as developed through this investigation, is not yet 
adequate to detemine that it is "cos t -effective " to or1ter 
installation or replacement of overhead wiring with underground 
transmiss ion lines , we are continui ng in our efforts to attempt to 
respond properly to the statutory direc tives. 

In order to detennine the appropriate t es ts for 
cos t-e ffec tiveness , we respectfully reques t further policy direction 
f rom the Legislature in the following areas: 

1. Detennination of l egislative intent as to preemp tion by 
this Commiss ion of state or local code and zoning 
r equirements and the r esulting effect on cost s to 
government or ratepayers. 

2 . Weight to be given to future or present soc ieta l benefits, 
i.e., those health, esthetic , or public conveni ence 
considerations to which dollar amounts cannot be directly 
ascri bed by th i s Commission. 

3 . Affinnation of, or objection to , current Commi ssi on policy 
which provides for di rect costs being borne by cost causers 
rathe r than the full body of ratepayer s . 

An Afhrnutive Action/Equ.U Opportunlly Employer 

?3S 
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The Honorable Bob Crawford 
The Honorable Tom Gustafson 
The Honorable William G. MYers 
The Honorable Dale Patchett 
July 1 • 1990 
Page 2 

We welcome your comments on methodol ogies used and any 
clarification as to specific l egi s l ative in tent that mi ght assist us 
and current or fu ture parties involved in evaluating the in fonna tion 
presently recei ved and to be elicited. 

Since the sta tute specifically directs a f inding of 
' cosl ·ef"fec tiveness before impl ementation, wf: rnust repor t that, while 

there i s a great dea l of cos t infonna ti on available, a deter~inatfon 
of cos t -effec tiveness will be a ffected by the policy considerations 
rai sed above . 

Nt<lW/ms 
Encl osure 

Respectful ly. 

Mi chael M. Wil son 
Chairman 

I 
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I 
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I. Florida Overhead and Underground Electric Utility Hiring History 

II. 

t 

In 1971 , the Commission adopted ru 1 es requiring customers who desire 
underground wiring to pay its higher cost . The beli ef was that 
underground wiring provided only aesthetic value . Prior to 1971 
relatively little underground wiring ex isted, the technology was rapidly 
evolving, and there was littl e operating or mai ntenance hi story. 
Therefore, current poli cy bases unt1erground wi ring charges on initial 
cos ts only. 

UnQergrouod Hiring Tar1ffs 
Commiss ion Rules 25- 6.074 through 25- 6.083 require a cha rge for 
underground subdi vis ions based on the difference between the 
cons truction cost for overhead lines and the construction cost for 
underground lines . The on ly consideration of savings or higher cost for 
annual expenses is that difft' rences i n operating and maintenance 
expenses , if any , may be considered in the overall cos t differential. I 
Th e r egulatory theory behind requiring a differential charge i s that 
those benefitting from underg round should pay for it. 

Electric Safety Hi story 
Chapter 86- 173 , laws of Florida (366.04 F. S. ) , required the Commission 
to adopt , inspect and enforce electric transmission and di stribut ion 
safety standards for Flor\da's e lectric utiliti es using the standards 
contai ned i n the National Electrical Sa fety Code. Accordingly, 
Commis s ion Rule 25-6.0345, effecti ve on August 3, 1987, adopted the Code. 

Underground Study Statu te 
Sections 366.04(4) <a> and (b), Flor\da Statutes , enacted by the 1989 
Leg i s lat ure , directed the Commi ssion to study the cos t -effec tiveness of 
ins ta lling und erground el ec tri c lines i n pl ace of overhead lines for the 
foll owing four cases: new construction, replacement , reloca tion, and 
conversion. 

The Commission was directed to repor t its f indi ngs to the Legi s lature by 
Ju ly 1, 1990 , and upon a ftnding by the Commiss ion that the install ation 
of underground di s tributi on and transmi ss ion facilities i s 
cos t-effe~ti ve, the Commiss ion shou ld require e lectric utiliti ~ s to 
insta ll such facilities where feasi ble . 

Since the Commiss ion can on ly make fi ndings and "require" implementati on 
pursuant to a hearing, it was necessa ry to conduct the study as a forma l 
docke t <Docket No. 890833- EU> . 

Study Methodology and Data 

Studies of a lternatives entai l a co~pari son between what is being done , 
called the base case , and a proposed alternative case . In the 
underground wi ring s tudy the base case Is an overhead wi ring sys tem 
whi ch i s compa red to an alternative underground wiring system. 

I 
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Internal Costs - Ooerat1on & Ma1 ntenance <O&M> 
O&M costs are defi ned as costs for rna ter1 a 1 s , supp 11 es, and 1 abor that 
will be consumed in one year or less , or are be low a certain dollar 
value. Practica lly, O&M expenses are those expenses that do not extend 
the li fe or enhance the capability of a piece of equipment or building. 
These expenses are costs internal to an e l ectric util ity and upon whi cn 
utility e l ectri c rates are , in part . based. 

Reduced O&M costs for many utiliti es in the State result from improved 
cabl es and their installation methods. Controversy remains as to 
quantifying the reduction. For exa.nple , one ut'llity's 1988 commingled 
average O&M expense i s $1747 per mile ; <Exhibit-24) its O&M expense for 
the new technology cab l e i s $1265 per mile. (Prehearlng Order P-38). 

Thi s estimate of $1265 per mile of O&M expense for improved cab l e and 
installation methods appears reasonable. The expense is about $600 per 
mile less than the commingled cost reported for 1988. The rea l value is 
somewher e in between the $600 and $1 900 per mi l e. (R-233). Other 
utiliti es di sagreed , presenting their actua l O&M expenses . In tervenors 
genera lly ~re~d .. w:.th st;lff ' c:.. inltia·ll y advocated otJM expense pf $1200 
per mil e for underground cable . (Prehea r ing Order P-38). · 

Interna l Costs - Tree Trimming 
Although tree trimming expenses are sma ll in comparison t o some other 
utility cos ts, such as power plant and fuel costs, tree trimming is a 
s ignifi cant overhead line O&M expense. (Exhibit-24). Tree trimming 
expenses are hi gher in relation to the distribution sys tem than 
transmission , because the distribution l ines are lower to ground ar.d 
nearer tree l eve l. In the statewide mode l. staff us ed l arge utility 
tree tri mming expenses of $544 per pol e mil e in 1988 and assumed a 51. 
per year inflation ra t e . <Exhibit-24). 

Interna l Costs -Storm Damage Repai r 
Mos t utiliti es do not maintain separate storm damage repair records 
si nce such damage can r esult from anything ranging from a smal l 
thunders torm to a hurri cane. Uti 1 ity repair costs due to non- hurri cane 
weather conditions (storms , thunderstorms , and tornadoes ) are recurring 
costs routine ly incurred each year requi ring .10 , ar: rwa li zation of the 
data , a s for 1 es s frequent hurri canes. Repai r cos t s due to storms . 
however, are recorded wi th r epair costs due to a ll other causes. 
Ut i l ity storm damage repai r costs appea r to be i nc luded in t he intern~ ! 
cost da t a upon whi ch the statewi de mode l and study arc based in part. 

Internal Costs - Fixed 
There are three types of electric utili t ies: investor-owned utilities 
whose rate leve l s are set by the Commission; municipa l electri c 
ut i li ties , whose rate levels are set by a city cormlission; and rura l 
e l ectri c coope ratives (co-ops), whose rate l eve l s a re set by managers 
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underground served customers benefit. Given that this payment could 
result 1n higher electric rates, staff advises that 1t may be unfair for 
overhead served customers to pay, in part, to serve other customers 
underground. There are other benef1 ts of underground w1 r1 ng that 1 nure 
sol ey to underground served customers that staff would exclude from the 
study. This 1s a major issue in the study which was not fully addressed 
at heari ng , leaving open a decis ion of what costs should or should not be 
inc luded in the study. 

Costs To The Publ 1 c - Costs per KWH Not Served Due to Hurr1 cane caused 
Outages 
Uti l ities t es t ified that advanced warning is given for hurri canes and the 
economy usually slows down due to evacuation irrespective of whether 
e lectri city is available. (R-319-320 , R- 331) . This suggests that the 
cost per KHH not served should be 1 ess fo r hurd cane outages than for 
more sudden outages. A 1 so , the number of KWil' s not served due to an 
outage caused by a hurri cane is l ess than average normal daily usage. 

However, hurri cane caused outages are of much longer duration than 
unant1c.ipa t,#!d outages. Staff belie\es the .ccut , o~. ~-~xtende~ outage 
appears to have more cost per KHH not served than a shorter outage. 
(R- 11 9 and R- 707). No studies have been mad e of the cost per KHH not 
served for extended , though anticipated , outages caused by hurricanes. 

Staff advocated the same co"' t per KHH not served as for unanti cipated 
shorter duration outages. The evidence on outage costs in the reco rd is 
confli c ting and the Commi ss ion will inves tigate thi s i ssue. 

As with non- hurricane outages , an issue arises as to whether cos t s that 
do not benefit the genera 1 body of customers shou 1 d be inc 1 uded in an 
underground cost-effectiveness study with r esults that may impact al l 
cus tomers. 

Cos t s to the Publi c- Average Annua l llurri caoc Costs 
Staff and intervenor s advocated t he use of 100 years of hurri cane data. 
St a ff testified that me t eoro logi s t s give three main reason.s for not onl y 
using the last few yea rs to predict the next 20 to 30 years. First , a 
short peri od of tim~ does not give a good bas is for predicting 
occurrences of relatively rare events that t end t o be random and/or 
cyclic in pattern. Second, severa l atmospheric researchers studyi ng 
hurricane patterns believe that the relative sca r city of large hurri canes 
in thi s area for the period 1970 to 1987 was due to a per sistent drought 
in African areas where large Atl an tic hurri canes are often spawned. 
Thi rd, some meteorologi sts expect more and larger hurri canes in the 
future due to ocean warming caused by the "Greenhouse Effect." (R- 35- 36). 

Staff obtained a detailed list of storm track.s and wind speeds ol all 
hurri canes stri king Florida in the last 100 years from the Florida 
Department of Natural Resources. Staff used thi s data to calculate the 
hurri cane damage and outage cos t s. 

I 

I 
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Staff, by necess ity, used many assumptions to deve lop its el ec tric 
contact costs to the publ ic. The utilities countered that only the cost~ 
assoc iated with contact fatalities and injuries paid by and recorded on 
utility books should be included in t he study. The Comnission will 
investigate the matter more thoroughly in rulemaking. 

Cos ts To the Public - Aoo11 aoce and El ectronic E0u1oment Damage Due to 
Voltage Surges and Sags Caused By Lightning and Other Sources 
Staff maintained burned out electroni c equipment, water heaters, meters , 
ai r-conditioners and other appliances and equipment due to voltage surges 
and sags caused by any reason res ul t in costs to t he public. <Preheari ng 
Order No. 22765 P. 27). 

Usually, it is undeterminable whether a customer's appliance or 
electronic equipment was damaged by a l ightning induced surge or a 
switching induced surge . Insurance adjusters therefore do not typically 
separate causes. 

Staff Exhibit-28 shows that, according to an insurance company, the 
~s tatewn.Je .,. c3st of burned out equi pment in •the r.esi dentia l sec tor is 
$89 , 000 ,000 due to voltage surges and sags. (R-60). Staff also testified 
that it be l ieves damage due to vol tage surges and sags in the 
non-res identi a l sector i s as high as that of t he res idential sector. For 
s tudy purposes. staff assumed that the cost to the publ i c in the 
non- residential sec tor cau~ed by voltage surges and sags Is also 
$89 ,000 , 000. (R-61). Uence . staff used a total cost to the public of 
$178.000 . 0u0 . Staff advises us they used thi s number because no other 
number exists. 

Staff is a l so concerned that damage costs should be exc l uded from the 
s tudy fo r the same reason that costs per ~IIi not served should be 
excluded and questions the equity of overhead served cus tomers paying for 
und ergroundi ng to reduce equipment damage costs for underground served 
cus tomers. (R-72). The Convniss i on will investiga te this conceptual 
argumen t and the costs associated with customer appliance and electronic 
equipment damage in rulemaking. 

Costs To the Public - Electric Undergrounding ll!!P.9d On Tel cnhone and 
Cable TV Compani es 
Overhead telephone and cable TV metallic wiring is typi ca ll y attached to 
el ectric utility poles and placed underground whenever the electric lines 
are placed underground. (R-68 ) . Lightning induced voltage spikes can 
enter a building by metallic cable TV and te l ephone wiring as well as by 
electric l ines . (R- 63). 

The issue of how to treat the cost to t elephone and cab le TV compan ies i s 
comp lex. To give the issue serious consideration in future rule 
hearings, we will need to consider the following on a per pole or trench 
mile basis as appropr iate: 
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169 ,000,000 pounds. <R-855). Although the tmpact of wood po le 
preservattves on human health and the envtronment is difft cult to 
quantify, it exists and is direc tly attributabl e to any overhead 
e 1 ectri ca 1 equipment . Further research, however , may be t n the 
jurisdiction of other agencies. 

Gulf Power Company points out that, H the trea t ed po l e prob l em is of 
suffi c i ent magnitude, the re a re alternatives such as conc r ete and stel! l 
poles whi ch could be used to eliminate the t r eated po l e prob l em. 
(Prehea ring Order R- 79). Gulf Power takes the position that on ly those 
direc t costs whi ch can be eliminated as a r esult of placing power lines 
underground should be inc luded . 

To account for a ll these consi derations , s taff attempted to capture the 
cos t of wood pole treatment and di sposa l by computing the cost of us ing a 
wood pole a lternati ve, such as concr e t e pol es. Staff used FPL's concrete 
po l e cost as a reasona ble cos t for capturing a ll of the costs to the 
pub l ic due to groundwater contamination and wood pole exposure that wou ld 
be avoided by underground wiring. In forthcoming ru 1 emak i ng hearings . 

I 

parties wi 11 have an opportun ity to addres s whet~er concrete poles are 

1 the l owest cost a lternati ve o r too high an imputation for avoiding 
compounds such as arsenic in wood poles and groundwater. 

Ut ilities a ll di sag r eed that wood pole treatment or dt sposal is a haza rd 
whi ch re sults in a cost to the public. 

Survey of Othe r St~ 
At least eight s tates r equire underground lines for most new 
subd ivi s ions: Arizona . Ca l ifornia , Delaware. Illinois, Maryland, 
Michigan, New Jersey , and New York.. <R-27-28). Maryland also r equ ires 
mos t r es i denti a 1. a nd convner ci a 1 feeders and taps to be underground. 
Sever a l states or ut i l ities allow a choice between overhead o r 
underground lines with no cost differ ential. Some local gove rnments in 
other states a l so have r equirements for putting power lines underground. 

The primary r easons g iven by states having unde rgrounding r equirements 
wer e aesthe ti c , environmenta l, or safely concerns . Virtually no 
infor~ation was · prov ided re l evant to the questions on other cos ts to ' ~fie 
publi c. Some CoiMlissions indi cate their policies t ake such factors into 
account subjective ly, however, no objective study r esult s seem to be 
ava ilable . (R- 29) . Where there i s no state policy requiring 
undergrounding of power lines , util ities usually charge an underground 
di fferential to deve l opers or the l oca l government. 

Scv~ra l s tates or utiliti es charge no differentia l if the deve loper docs 
a ll on-site trenching. (R- 29 ) . The requirement for the deve loper to do 
a ll on-s ite trenching resu lts in a charge that may be more or less than 
pr esent underground wiring charges in Florida where the utility does the 
trenching. 
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III . Cost Effectiveness 

IV. 

Notw1thstandtng the plain language of the Statute , the uti11t1 es argued 
that only normal ut11 1ty construction and operating cos t s shoul d be 
included in a cos t-effectiveness analys i s . Staff and 1ntervenors argued 
for the inc l usion of costs to the publtc . Some benefits of underground 
wtring resulting from the legislatively mandated criteri a enure onl y to 
cus t omer s with underground wtring, others do not . 

Shou ld customers with overhead wiring subsidi ze, in part, underground 
served customers? Whi l e defining cost-effectiveness 1s a proper rol e for 
the Commission , we are concerned that no defi nition was included in the 
statute requiring this s tudy. The k.ey question concerni ng 
cost-effect iveness i s to to whom? From what vi ewpoin t ? I n our 
investigation we have considered the total costs as statutorily required , 
but are without guidance as to whom underground wir ing i s to be 
cost-effecti ve. These questions need to be answered before a 
determination can be made as to whe ther underground wiring is 
cost-effective and should therefore be implemented. 

Conclusion 

The evidence i s uncontroverted that none of the cases developed by staff 
i s cost-effecti ve when on ly utility construc ti on and O~H costs arc 
compar ed : underground fac11 i ties a rc presently more costly than overhead 
facilities. However when the costs to the public , as enumerated by the 
Legi s l ature , whi ch can be supported at this time, are Included in the 
cost-effec iveness analysis, the evidence suggests that underground 
w1 r1~g may be cost-e ffective in new subdivisions. While no issue 
r esulted in competent substantial evidence upon whi ch a pivotal decision 
regarding underground wiring can be made, the evidence addressed compels 
us to conti nue our investigation. 

In order to determi ne the appropriate test s for cos t effectiveness , we 
res pec tfully request further policy direction from the Leg i slatu re in the 
fallowing areas: 

1. Determination of l egis lative intent as to preemption by this 
Commiss ion of s tate or loca l code and zoning requ1remcnts and the 
resu lti ng effect on costs to government or ratepayers. 

2. Wei ght to be given to future or present societal benefits , Le., 
those hea lth. esthetic, or publi c convenience considerations to which 
doll ar amounts cannot be direc tly asc ribed by thi s Commission. 

3. Affirmation of , or objec tion to , current Commission po li cy wuich 
prov ides for direct costs being borne by cost causers ra .he r than the 
full body of ratepaye rs. 

We welcome your comments on methodo logies used and any clarification as to 
spec ific l egislative intent that might assist us and current or future 
parties involved in evalua ting t he information presently received and to 
be e li cited . 

Since the statute specifica l ly directs a finding of cost effec tiveness 
before imp l ementation , we must report that , whil e thet e is a great dea l of 
cos t information ava i I able , a delerminal ion of cost effectivenc.u wi II be 
affec ted by the policy consideration raised above. 
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