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Hs. Blanca s. Bay6 
Director, Records and Reporting 
Plorida Public Service Co .. 1ssion 
2540 Shuaard Oa~ Boulevard 
Tallahassee, PL 32399-0850 

Re: Cost of Basic Local Service - - Docket No. 

Dear Me. Bay6: 

••• t I .. t t .. . . .... .. .. , ...... . . .. .. 
•• ' "'IIH I '• .. ... . ..... ..... 

••• I .. .... - ·~·· . ...... .. .. 
-··· 0 .. • •. . . ... -.. . . ' .... ..... , ... ,, 

Orr ..,_ 
' ' ... , .. 

::: 

,... 
~ 

I 
w 
., 

,..=... :X 
G>.. ~ 

u 
980696-TP \D 

... .. 
I' 

Enc losed tor f ilin9 on behalf ot MCl To lccoaaunlcations 
corporation (HCI) aro: 

1. Tho original and 15 copies o t the d~~cct testimony of 
James w. Wolle, Jr., lnoludln9 exhl b l t& . l ~IIY 1') 

Enclosed tor joint tiling on behalf o! HCI and 1\T'T 
communications ot tho southern S~atoa , Inc. arc: 

1. Tho original and 15 copies o t tho direct toatiaony ot 
Don J . Wood. C ~ II 5 · (j C:. 

2. The origi nal and 15 copies ot a s eparate bound volu•o 
containin9 exhibits OJW- 1 to DJW-5 t o tho testimony o( Hr. Wood. 

3 . One copy ot Hr. Wood's Exhibit OJW-6, whlch is a CD-ROM 
ACK containing Version 5.0a o t the HAl •odcl. 1\t staff's request, 
pr · ---~~two copies or this CD•ROH are being provided separately to Hr • 

....C:O'I:>I--f!D<>owds . 
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aro being provJJod 
1! you hllvc ony 

Vory t ruly yours, 

.2:_ ~Of"--
~~ Richard D. Molson 

RDH{mee 
-----ec: Seo attached Cer tificate ot Sorvlco 
1_ Hr. Dowd& 

WA<:; __ _ 

OTH _ _ 



CERTIFICATE OF St:BVIC£ 

I HER!B¥ CERTIFY that a copy of the foregoing was furn ish6d 
to the following parties by u . s. atail or Hand Delivery ( * ) this 
lrd day ot Auquat, 1998. 

Will Cox (• ) 
Division of Legal Services 
Florida Pu.blic service co-ieaion 
2540 Shuaard Oak Boulevard 
Tallahassee, PL 32399 

Charles J. Beck 
Deputy Public Counsel 
Office ot Public Counsel 
cto The Florida Legislature 
111 West Madison Street 
Room 812 
Tallahassee, Fl 32399 

Tracy Hatch, £squire 
AT'T 
101 N. Monroe Street, suite 700 
Tallahassee, Fl 32301 

Joseph A. McGlothlin 
Vicki Gordon KIIU9J118n 
McWhirter , Reeves, McGlothlin 

Davidson, Rief' Bakes, P.A. 
117 s . Gadsden Street 
Tallahassee, FL 32301 

Floyd R. Self, £sq . 
Messer, Ceparello ' Self, P.A. 
215 s. Monroe St. Ste ~Jl 
Tallahassee, PL 32301 

Mr. Brian Sul•onatti 
wo rldCoat, I nc . 
1515 s. Federal llgy, Suite 400 
Boca Raton, Florida 33432 

Robert c. Beatty 
Nancy B. White 
c/o Nancy H. Siaa 
150 s . Monroe St., Suite 400 
Tallahassee, FL 32301 

Michael A. cross 
Office of The Attorney General 
PL-01 The capitol 
Tallahassee, FL 32399~1050 

Kiaberly cuwell 
GTE flor i da Incorpor ated 
P. O. Box 110, FLTCD007 
Taapa, FL 33601-0110 

Petrick Knight Wiggins 
Donne L. Cenzano 
Wiggins ' Villacorte, P .A. 
2145 Delta Boulevard 
Suite 200 
P.O. Drawer 1657 
Ta llahassee , PL 32302 

Steve Brown 
Intermedia communications Inc,. 
3625 Queen Palm Dr ive 
Taatpe, FL 33619-1109 

David B. Erwin 
127 Riversink Road 
Crawfordville , F'L 32327 

Toa HcCa~ 
P.O. Box 189 
Quincy, Florida 32153-0189 

Mark Ellmer 
P .O . Box l20 
502 Firth Street 
Port St. Joe, Florida 324 ~6 

Robert M. Post, Jr. 
P . O. BOX 227 
Indiantown. Florida 34956 

Kelly Goodnight 
Frontier Communications 
180 South Cl inton Avenue 
Rochester, N¥ 14646 



Lynn B. Hall 
Vieta-United Teleco .. unicatione 
P.O. Box 10180 
Lake Buena Vieta, PL 32830 

J. Jeffry Wahlen 
Ausley ' McMullen 
P.O. Box 391 
Tallahaeeee, FL 32302 

Lynne G. Brewer 
Northeaet Florida Telephone Co. 
P.O. Box 485 
Maccle.nny, FL 32063-0485 

Harriet E\ldy 
ALLTEL Florida, Inc. 
P.O. Box 550 
Live Oak, FL 32060 

Laura L. Gallagher 
Vice President-Regularoty Affaire 
Florida Ceble Tel. Aaso. 
310 N. Monroe Street 
Tallahaeeee, PL 32301 

Kenneth A. Hoffman, Eeq. 
John R. Ellis, Esq. 
Rutledge, Ecenia, Underwood, 

Purnell ' Hoffaan, P.A. 
P.O. Box 551 
Tallahaesee, FL 32301 

Paul Kouroupas 
Michael KeRaa, Eaq. 
Teleport Coa. Group, :Inc. 
2 Lafayette Centre 
1133 Twenty-Firot Street, N.W. 
Suite 400 
Waehington, DC 20036 

Suzanne F. Suaaerlin, Eeq. 
1311-B Paul Russell Rd., Ste.201 
Tallahaaeee, FL 32301 

Charles J. Rehwinkel 
Sprint-Florida, Incorporated 
P .O. Box 2214 
KS: FLTLH00107 
Tallahaaeee, FL 32316 

Norman K. ~orton, Jr. 
Koseer, caparello' Salt, Esq. 
215 S. Monroe Street 
suite 701 
Tallahaaeeo, FL 32301-1876 

J aaeo c. Falvey, Eeq. 
e.spire(TK) Com.unications, Inc. 
133 National Buaineaa Parkway 
suite 200 
Annapolis Junction, MD 20701 

Peter H.. Dunbar, Eaq. 
Barbara o. Auger, Eaq. 
Pennington, Moore, Wilkinson, 

Bell ' Dunbar, P.A. 
P.O. Box 10095 
Tallahassee, FL 32302 

Carolyn Marek 
Vice President ot Regulatory Affairs 
P.O. Box 210706 
Timo warner communications 
Nashville, TN 37221 

Attorney 
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BEFORE THE 

FLORIDA PUBLIC SERVICE COMMISSION 

EXHIBITS DJW-1 through DJW-5 TO 

DIRECT TESTIMONY OF 

DONJ. WOOD 

ON BEHALF OF 

MCI TELECOMMUNICATIONS CORPORATION and 

AT&T COMMlJNICATIONS OF THE SOlJTHERN STATES, INC. 

Docket No. 980696-TP 

Aupst J, 1998 



Dodc:ec No. 980696-TP 
D. Wood EW'Pil (DJW-1) 

Vlla of Dolt J. Wood 
9U Stream Vallty Troll. Alpltarella, Otorgla )0012 • (770) -17S-9971. FI&X (770) 47S-9971 

EDUCATION 
Emory Univc:rsity, Atlanta, Ga. 
BBA in Finance, with Dislinction. 

Colleae of William and Muy, Willillnubuta. Va. 
MBA, with conc:enlnll.ion in Flnanc:e and Mic:roeconomlc.s. 

CURRENT EMPLOYMENT 

!Don J. Wood il a prinl:lpal in lhc finn of Wood k Wood. He provides economic and ~Jatory 
analysis services in telccommunicadons and rt:lalcd industries, specializing in COJI of service 
iJ.!ues. Mr. Wood has been employed in a management capacity at a major Local Exchange 
Compt~~y and llllnleml!:bM&~ Ctrricr, and 11M bml di~y involved in both the development 
and implmenoation of replalory policy. He has presented tellimony before the regulatory 
bodies of twenty· five swes, lhc District of Columbia. and Pueno Rico. He lw also presented 
aestimony in JUte cowu and lw prepared comments for tiling with the Federal Communications 
Commission. 

PREVIOUS INDUSTRY EMPWYMENT 

pei!Soulb stn1eu. lac: •. 

StAff Manager re~ponsible for conductloa cost of service sll.ldies to be tiled for regulatory 
purpoSCl a1 State CommJ.ssii>M ~ FCC. 

MCJ Tsles;ommu-plgtlou Como[JtJo• 

Mwm o(Regulatorv AMIW Soutbeast Division. Responsible for development and 
implementation ofrqula.tory policy for nine state and later fifl«n Sllte diviJion of !he company. 

Mana!!er. CorporJte Ecopomjc Analysis and Regula!Qrv AfTala. Responsible for national 
regulatory policy development and implementa!lon, with spec:iflc uslanments to new a· od 
complex iwoes. 



Pyblk Ulilhfn Cowwlptoa pf 1-t Stay ofC91ondo 

Dodcd No. 96A·34ST: In che M.olleroflho ~ion COftlll<l Nrcotlotlont ~ ATA:T 
Comnwnlutiont ofche ~$lata, lnc., llld US WCII Commlllllwions. Inc.. Pum.wu 10 47 U.S.C. 
Stdlca l.Sl. Dodcd No. 96A·366T: llllbc Muur oflbc Ptthion ofMCIM<ITO A«<ss Transmission 
S<Mca.lll<., fot Arl>ilrMion Plnuotn 10 47 U.S.C. fl.S2Cbl oflbc TdtcommiDilc:aziont Aa or 199& 10 
Ul&bllsb an ll\lacoou""'lcol ~ wi1b US W<StCommunlc:azJons. Inc. (consolidoled), 

Dodcd No. 96$-2S7T: Ill b : The IA,...,i&"'""' 106 SU>ponsion orTuUTSheru filed by US w.., 
CommunlcalionJ. Inc., wilb Advke Lctla No. l60l~Uprdina Propo>«< b~e Cllanps. 

Ootl<d No. 91F'·I46T: Colonldo Pl)1lhon< As>«iotion, Complalnanl. v. US Wcst Convnunkatioos,lnc.. 
R<sponcko&. 

Stf1s pfCpmtkJt. QmrtiiSit of UtWtt Cotsrol 

Dodcd 91·12·19: OPUC Rmow of 1-T<lt<ommWiicolions Suvkcs 0ptn to Comp<tldGO! 
(Commcots). 

0o<u1 No. 94.0HI2: Dowlopmcnl ofche Auumptloru.. Trsu, AAalysia • ...S Review 10 Oovrm 
Ttk<:ocNmmicolions ScTvlcc bcl&ssllkalions in Llshl oflbc ElaJu Criteril Sa Fonh In Section 6 or 
Public Aa 94·1) (Commmu). 

Dslt WI [J P•blk Stakf ea ...... 

Oot1<d No. 9NIT: In che Mlncr o(lbc Appllc:azion of The Dl.vnond SW< Tckpbonc Company r« 
£il&bllsbmcn1 or RWa llld RICCI ror lbc PnniJion or lniOIIU.lnQ-PRJ Olld lntdiiLinQ-BRJ. 

Dodcd No. 41 : llllbc M&al:roftbl DowlopmcnlofRcruJ.<tiotu forlbc lmpl<tn<ntasion orlbc 
Tel~ Tedmotoa,y ln\'utmau Act. 

Flor1da Ptblk Stakt Co••Pipe 

Ootl<d No. lll2$7·TL: Ill Rl.: Plopoocd Tllrilfby Soulhcm 8<1110 IJW'Oducc New Fea~WU f« Diana! 
ESSX Sctvlce.. Olld 10 Provide StNaural Olan&os for bolb ESSX Scrvlco ond Diaiul ESSX SclVICC. 

DoctCI No. I&Oal2·TP: IIIII&: lm ... dpllon ln10 I!Ajual A-.. £uhon&t ArcaJ (EAEAI). Toll Monopoly 
Arcos (TMA>l. 1 + Rcwlcdon 10 tbl Local Eacllaop ComJ11Aka (l.ECI), Olld EllmlDOiion or lbc ~ :cns 
D!seounl 

Dodcd No. 89011l·TL: l.o Re: Ocnafc lnvatiplion lniO lbc Optn.lionJ of Allmlll< At«SJ V<Odon 

1·3 



Dock<~ No. 390,·U: In ~: Sooldlero Bell Rule Nbl 

Dock<~ No. lm-u: In ~= lnlrai.A T A Toll Compnitocn. 

Dock<~ No. 40 II·U: In ~: ~view of Open Nct\Olll'k Att.hl~«t~~tt (ONA)(Commcnt>). 

Dock<~ No. S2JJ.U: In Rc Podlioa of lkiiSoutll Tckconv!IW\Icadont for Consicknotion and Approvol of 
Ill "Oeo<Jllns FIRST" (1'ricc c.po) Propooal 

Dock<~ No. SllS·U: In ~: The Crallon of a Unlv<IUI Acau Fund u Rcqult..S by Lhc 
T dcc:ommunicodoas Cnmpc<illon and Dew,.._ Act of 199S. 

Dodcct No. 6101·U: In Re: 1-.nnection Nqorlarlons o.a-c:n B<IISol<lh Tclccommulllcations.lnc. 
and ATI<T COtnmunlcadons o(Lhc Soulllem Stat<>. Inc,. PunuanJ 10 Sections 2SI·2J2 and 171 of tile 
Tr:l«onurwnleadoos Ad n( 1996. 

Dodcct No. 616S·U: In~: l'e!ldon by MCI for Mlinllon o!Cmaio Tams and Coadlsions of Propoted 
A&Jccmclll with lkiiSoulh Tekconvnunlcadoru, lac:. Conccmln& lnlcreoMcdlon and Raalc Unckt tile 
Tclcc:cmmunlearloos Actor 1996. 

Dock<~ No. 72S3·U: In Rc lkliSclulh Tckconvnunlcation lllc.'s Slaumcnt ofOascnlly Availlblc Terms 
and Concllsions Unckt Section 251 (I) oflhc TelecommunlcatiON Act of 1996. 

Dock<~ No. 7061-U: In Rc: Review ofCotl Sludics and Mclhodoloai<s for lnla<OM<Cilon and 
Unbundllll& or lkliSol<lh Tclccommunlcadont Scsvicc:s. 

low• UtJI!ttg Botrd 

Dock<~ No. RPU-95-10. 

Oodc.d No. RPU-95-11. 

Ksp•us"Y Ptblk S,aig 9N'p'elszt 

Adtlllnbultivc CaM No. 10321: In Lhc Mon.r of tile Taril'fflllna ofSculh Ccnlnllkll Trlcphone 
Company 10 EoQblish""" orr .. Pldsclinl< SrMoc. 

AdmlnJJtndve CaM No. 323: In tbc M1n<r of An 1Dqully 1N4 lnlrai.A TA Toll Compcutloa. An 
Appoprialc Compe•"4'ion Scbemc for Comj>lclloo of lnlra1.A T A Calh by ~ c.nirn, ond 
WAYS JuriJdicsionsl~. 

Pbuc lA: Dolaullnadoo of wbcWf 1nlfti.A TA roll compnldon is in Lhc public lnt<fftL 

Pbuc IB: Oelcrmlnllion of 1 mrdlod of implcmcnllng inlrai.A T A competition. 

~hHtlna oo W... of lmpullllaa 

Admlnlsrndve Cue No. 90-256. Pbuc II: In Lhc Matler of A ~w of Lhc R.tiC' and Oulr&u at> I 
lnccallvc R.ta»la!loo PloD ofSoudl CcarniB<II Telephone ComJ*!Y. 
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MII:Gt Whidl Tllriti'IJitroduces ~Jon IL'Id Unbundled Savlccs 1114 E.s&ablbba lbc IWcs, Tcmu 
w1 COO<litlono fOr SUcb ScMce otrmnp (-.olidaledl 

Dock<1 No. U·2214l: lolbc MalltfofiMA:~ ~~ Nraotl.tllons 8<tW«n AT.tT 
Ccmmimlc:alloou oflbc Sovdl Ccntnll ~ct.. Inc. wlll<ll<;oud! - •fccommunintlo.,., Inc.,""'- to 47 
U.S.C. § ZSl. 

Dodcct No. U·lllS2: In Rc: Consid:ntion 1114 Rovicw of ssrs l'n ,pllc:alion Compll.,.,. with Scctlon 
21 1 oflbc Telccommunlcadons Act of 1996, lncluclill& but noclimltcd tolbc fOW1<cn ~ulr.,_, xt 
&>nil in Section 271 (c) (l) (b)l110rcler to ..nty compliance with scclion 271 and p<O¥lck 1 

ra:conwcndation 10 lbc FCC lqllnllna BS'r1 ljlplieallon w pnMde lntctl.A TA wvkcs otialrwlna ln
qlon. 

Dock<l No. U·:Z01&3 Subdoobc A: lo Rr. S<ibmlulon oflbc Lcollslw Public Service Convnbs.loo'• 
rOf'WV<II..ooldtla c-SNdy 1D 1bc FCC fot ""'-ofC.k"'-'!fta 1'-1 Univuul Servi<• Suppon. 

Publk Ssakf Comwmlop of Man1ta4 

Cue ISI4, PhaN n: In the Moacroflbc AppllcMlon orMFS lot<lcll<t or MarylAnd. Inc. for Authonl)' to 
Pro.US. 1114 Resell ~ Eaclloftao 1114 lnll'ISWc T elccommtlll~ Services in ArUs Scrvrd by ~p 
Trlcphone C~ofMaryl&nd. 

Cue 871S: lo lbc Malltf orlbc l~~q~~lry Into Altcnadvr Fomu orRfiUiatina Telrp/>ooc Componia. 

Cue 1131: In the Mllltforthe P<tid<HU roc Approval of A_.....u 1114 Albolt11lon of Unmol•r4 
IU\Itl Arisln& Ut16cr Scctioo 2Sl of the Telecommunications Aa of 1996. 

Mbatulopl Publk Scales Ctwelettoe 

Docl«t No. lJ.SOU: In Rc: MCI TelecommuuicGiotu ~lon'l MctCRd UIC Service Option 0 (Prism 
I) 1114 Opclon E (Prism 1.1). 

Dock<l No. lJ.SIIl: lo Rc: MCl Te~lons Colpontlon'a MeteR<! u .. Opclon ll (100 ScrYi<c). 

Dock<l No. lJ.Slll: In Re: Pctiti.l.. or MCJ for A~ or MCrs ProviJion or Service 10 a Spec ilk 
CC>~t~t~~<Ritl Btnldtta Cuslomcn for '-• lntercxclwl&o T clccommuAka1ions Service. 

Ooekct 19-UN·S4Sl: l.o R.c.: Hotlclc and ApPIUdon ofSovdl Cctllrllll<ll Telephone Compony rw 
Ado91iocl owllmplcmmtldon of a Rato Sllblllzadon Plan for ita Mwbsippl Opendocu. 

Oodtcl No. 90-UA-4210: In Rc: Order of doc Mllllsslppi Public Service Cocnmluion lnldatlna Hutlnp 
C-..Jna (I) llllni..ATA Compcddoo Ia the TcltcommuniCII!ons lnduwy and (2) Ployment of 
Cocnpmn r!gn by ~ c.trim owl Rcscllcrt 10 ~ EachaQac Compll\ics in Addltlon 10 
Ac:ocsa Cloqcs. 

Doc1«1 No. !ll·UA-4227: Ill Rr. Onlct .....,_..,lnlraLA TA Cornpe'lllioa. 

1-7 



BEFORE THE 

FLORIDA PUBLIC SERVICE COMMISSION 

EXHIBITS DJW-1 through DJW-5 TO 

DIRECI' TESTIMONY OF 

DONJ. WOOD 

ON BEHALF OF 

MCJ TELECOMMUNICATIONS CORPORATION and 

AT&-T COMMll"'!lCATIONS OF THE SOUI'HERN STATES, INC. 

Docket No. 980696-TP 

August 3, 1998 



Oocka No. 980696-TP 
D. Wood Exl!!'"bi1 (l)IW ·I) 

Vlt11 of Do11 .!. WOIHI 
914 Stuam Vall~y Trail, Alpho.ruta. Georgia J0021 • (770) 475-997/, FAX (770) 475-9971 

EDUCATION 
Emory University, All.anta, Ga. 
BBA in Finance. with Distinction. 

CoUeae of William l1ld Maly. WilliAmsbUJ!ll. Va. 
MBA. with conccnu.~ion in Finane.: and Microeconomics. 

CURRENT EMPLOYMENT 

Don J. Wood is 1 principal in the firm of Wood .t Wood. He provides economic and regulatory 
MA.Iysis services in telecommunications and related indusuies, spccializjng in cost of service 
issues. Mr. Wood his been emplo:ycd in a IIIIUI.I&etnent c:apKiry at a major Local Exchange 
Company llldlll lntmxchlllac Carrier, and has been directly involved in both the !kvclopmcl!l 
and: implementation of rqulalory policy. He bas presented testimony before the regulatory 
bodies of twenty-five swes, the District of Columbia. and Puerto Rico. He has also presented 
testimony in state cowu and has p;repared comments for filing with the Federal Communicetioruo 
Commwioo. 

PREVIOUS INDUSTRY EMPLOYMENT 

Be! !South Ssry!m. lgs-

Staff Mwm responsible: for conducting east of service studies 10 be fiiC'd for resuJatory 
purposes 11 State Conuniuions aod FCC. 

MCI Tskwmmuplgdoga CorportriOA 

Mwser of Regu!I!OJY Ana!Y'is, Southgst pjyisioo. Responsible for development and 
implementation of regul.alory policy for nine state and later fifteen Slate division of the company. 

Mwm, Corporare EeoDOmic Ana!YJls and Rm!ll!ory Affiljrs. Responsible for national 
regulatory policy development MCS. implementation. with $pecific .assjgnments to new and 
complex issues. 

1·1 



RSTJMONJ· STAT£ R£CULAIQRY COMMI$510HS; 

"""''' hbtk Sm1ct , ......... 

Docb1 No. 19356, Pbac Ul: Alablmo Pllb'lc Snvlct c- .._ All Tckpllonc Compon•« 
Opcnlifta Ia Alab.m&. Olld Dodtc1l14H AT.tTCommun-JOGS ohb< Soulb C<nlllll Swc1,lnc , 
Appllcanl. Appllcorian for a Ccrtlflcal< of Public Convtnl<n<c and Ncccull)l 10 Pro•ide Lomhcd 
lnlllii.A TA T cl<communiadons Service in die Swc of Alobama. 

Docb1 No. 2019J: In R.t: Pc1ltlon for App<ovolto lniiOCI.,.. Busin«J Line Tmninatlon (O< MCI'• IOO 

Scrvk·•· 

Dodd No. l1071 : In R.t: Ptthlon by SouthCcntntl Btll ror lniiOCIIOCilon orB•hrccuonal Mt.....,.... 
Scrvleo. 

Docb1 No. 21067: In R.t: l'c1ltbt by SoulhCt ntral Bell to Offu Dial Bad<·Up S.tvlcc and 2100 liPS 
Cmlllll 011''" Dotl S.S Car Ute with Pulad.illlt i'lll>llc l'a<Ut SWltduna Nawori< Stn.a 

Docb1 No. 21371: lit llt: PcWoo by South CC111nJ Bell (or Appn>.al ofT an If lltVI>IOM 10 RnlNdln 

ESSX end OiPaJ ESSX Scrvlu. 

Docb1 No. 2116.S: lit R.t.. htldon by ScMIIC<nlnl Bell ror Appn>v.J ofTarilflltvilOMS 10 Introduce 
Nawori< S.S •Ices 10 be otr.md as a Pan of ()pen Nawori< Ardl......,.._ 

Dodd No. lHOl: lit R.t: In die Man .. of die lm~lon AJiftmcru llttloun AT .t T 
Communlcadona oflho Soutll Cellini Stales, Inc. and OcllSoulh Tckcomm<zniations.lnc., Punuantto 17 
u.s.c. tm. 

Dotkd No. 2S704: lllllr. Pctldon by ATAT Co<Miunlcollons of die South C<ntral Sllt<J. Inc. ror 
Albltrldoo> orCMaln Terms and Condhlons ofa l'rvpoled Apumcn~ with QTI! Soutll lncorporat<d and 
CONTI!L of tile Soulh. toe. Contcmllra lniUC:OM<Cilon and R«alc uncJcr tile T<ktomm ... lcol-. A<t or 
1996. 

Docb1 No. 2Jl3J. lit R.t: l'ctldcol for Appnov.J ora SIIICmtOI of<lcn<nlly Ava~labk Tmns and 
Cond«lont ,.,._ 10 fl.Sl(t) or !be T • ...._...~co~.,... Act or 1996 and NotJtlcadcw• or llllaiUOO to 

Fllc af271 ~ Cart.Rqloe '-LATA Alllilo<ll)' wi<lltllc fedcraJC_,oa~_,Commw
P\an:uMI to me Tc'.• ;uao ketiMI Act ofl996 

Docb1 No. 26029: lit R.t: Ocnoric Pt I :ccd'lll • Coru..tcnlloo O(TEIJUC S<ucl~a. 

DotbC No. ll910: tmpkm w""' of tile UniVctMJ s..ppon ~~equ.,..,..,,. o!Soctlon 2$1 of tile 
Ttlccocraunlcadons Act of 1996. 

Arlyeye Pwblk S,aJct Cqm•bsl" 

DotbC No. 92·l37·R: In the Ma11e1 or the Appllcollon (Ot a lluk Llmldna Collotallon lew Spttl.ol Aet<u 
to VirNa!"' Phyolcal Collotadoa"' the Opllon of tho Local £1chana• Carrier. 
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Ppblk UIDJtfg Cow a tuN g·f 1-t Stale pCColgadg 

OocUt No. 96A·l<4ST: to lhc Moact oflbe I~ Colltnc1 Nqodarloru s.r..- AT&T 
Communialions oflbe Mountain SliiCS, lnc. lltld US ww Communlc:•tioru. lnc •• l'ursiiii>II0~7 U.S.C 
Section 2$2. Docket No. 96A·l66T: In lhc M&llcr oflho P<tillon of MCIMt110 A.ccus Transmluion 
Scrvlc:cs. too.. foe Arbiaodon Plnuaat 10 47 U.S.C. f l$2(b) oflhc TdccOCIVmll1icaJions Act of 1996to 
UW.Ihh 111 In-loa Apcc:menl with US West Comlnun;....ions, Inc. (oonsolld.t·.cd). 

Doa<t No. 96S-l$1T: In It&: The lnvcstiptlon and Swpemlon ofT Iliff Sheets Filed by US w ... 
ComnwnlcadoM. Inc.. whh Advice l.dlt1' No. 2601 R•...,.tlna Propos«~ llt.t• CMnaH. 

OocUt No. 91f·lo46T: Colcndo Pa)'l)hone Anoei.uion. Complainanl. v. US W<St Comm\llllcadom,lne • 
ReJponclcal. 

SUit ofCgppft'!kJL DIP'nMIJl pCUtWty Co1troJ 

llod<d 91·12·19: OPUC Rcvlcwoflnii'IUWC Tek<cmmunlcadO<l$ S<tvlcu Open lo Competition 
( Comalcftls ). 

Cocl<ct No. 94-07-02: Oevelopmclll oflbo ADIIm!"iOtU. Tc:su. Anaiyll1. and Review lo Govern 
Tci«<C!!IIIW>lcodons Servlu Rcc:Wsltlcalions In u,hl oflhc El&hl Cri1ctia Set Fonh In Section 6 or 
1'\Jbllc Act 94-ll (Comrnmu). 

Dsla!!l tt Pablk Ssaks Cowwtnktt 

Docl<ct No. 9l·J IT: lo lhe Mouer oflhe Applkalion of The Diamond Sw. Telq>hone Company for 
El&lbllsllmnu oflWla lltld RaLet (or tbe Provision of tol(llil.inQ.PR.Iand l ... liU.inQ.BR.I. 

Coclrd No. 4 I: to lbe Moacroflbo Dcwloprncnt ofRc:JUlalions for tbe lmplcmenlalion oftbe 
TelccottwunlcationJ T <dmoJoay lnv<JtlllC'III A a. 

fktrfda hblk Sfrykc Co••h'lre 

Dodt.c No. llll$7-11.: Ia Ra: Pwopou<~Tatiffby Soutll<m lkllto ~ .,.,. Furures for Disllal 
ESSX ScMco. lltld 10 Provlck Scructural Clvonp f« bol.b ESSX Scrviu and Dlpol ESSX Sav\u. 

Coc1<ct No. IIOI12·TP: 111 R.c: ln¥CSdptlon lniO E.jual Aceus &than&• Arcu (EAI!AJ). Trll Mooopoly 
Arcu (TMAa). H Rauicdoo 10 tbe Local S.dwl&e Companla (l.ECa), lltld EllmlnAiion of .he Attess 
Dbcou.nL 

Cocl<ct No. l9011l·TL: In Rc: Oeocrle IAvcKlplion Into lhe ()pcRiloru of Ahemm Accus Vtndon 
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Dodcd No. 170347-TI; In 1\Ao; Petition of AT&T Convn~mlcadont of !he Soulhcm SWa for Commission 
FOC'bcln.nu from Eatnlnp RAocuJation IDCI W&iV<r or Rul< 2,-1.49$(1) IDCill-14.410 ( I) (b). F .A.C •• ror 
• trial period. 

Doc:kd No. 900701-Tl.: In Rt:; ln-.utip.don of M<lllodofosy to Aa:ounc for Ae<en ClwJa in Local 
Exclwl&< Company (LEC) Toll Prlcina. 

Dodcd No. 9006H· Tl.: In b : Dovdopmcnc of ~I Excllon1< Cornp&ny C~ or ScMa Sc.dy 
M<'lhodolol)l. 

Doc:kd No. 9107H·TP: In Rt:: lnvaziptlon incolhe bpa~Arory S&l'rcuorch R<quircd 10 Prcv<l\1 Crou· 
SubsldiDilon by T ekpllor>e Compoolca. 

Dodcd No. 920160-Tl.: In Rc: P<tilion or Soulhem &ll T cl<pbone ll>d T el<IT'Pb c-pony r ... Ra1e 
Stabllizalion, lmple,..n<atloft Ordon, 1DC1 ()d.,. R.olle( 

Dodcd No. 9,09.,·TP: In Rc: Rnolllrion of~lricxu co establish 199' raca. cmns.ll>d coodltloru fO< 
lnccn:onncccion !nvolvlna I~ _....,. eomponlcs ll>d ai......U .. local uch.ln&< oomponles pw-suancco 
Secdoo 364.162, Florida SWUIH. 

Doc:kd No. 960146-TP: In Rc: P<tidon byMCI Tel cc •••wnic.vlons CorpoRtlonll>d MCI Mcu-o Ac«U 
Tronsmlssloo S<rvl<a, Inc. for Att>icmlon ofCotuin Tcnns ll>d Coodkions of 1 proposed 1~cmonc with 
&IISoudl Tcl<COC'Mlunicallons, Inc. C......,ina lnt=onn<ctlon ll>d R~ Under !he 
Tdeconununlaclocu Ad of 199611>d Dodrtt No. 9601Jl·TP: In Ro: Petition by AT&T CocvnWliadons 
or !he Sou !hem Sea cos, Inc. for Atbhntion of Cotuin T crms ll>d Coodiclons of 1 l'Joposcd All cement with 
BciiSouth T cleconvnunlallons, Inc. Concctllina IIII<1<0IIIl<Cii ll>d R~ Und<rlhe 
TclccommunicationJ Acs of 1996 (CCINOIIdol.cf~ 

Docket No. 960147-TP ll>d 96090-TP: In Re: Pcdtlon by AT&T CommunicatiON of !he Souihem 
Scaccs,lnc .. MCI Tclceonwunfa&lons Corponlllon. MCI Mcuo Acccu TI"IIUII1iuion S<rvlcc, Inc., rn< 
AtbliBllon or Cotuin T mn111>d CoodJtlons or • Plopooecl Aal<em<a~ w!<h OTE Florida 1ncotpomcc1 Inc. 
Conccmlnilm=oanccllon and Resale Under lbe Tclocommunlcotlons Aa or 1996 (eontolid.lctd). 

Doc:k<t No. 961230. TP: In Ra: Pcdtlon by MCI Tdccommunlallons Corponllon for Atblcn.tion with 
Vnlc<d T cl<phone C<1mpony of Florida IIIII Ccrunl Tclqlboclc Compou!y of Florida Concern in& 
lncrm>nocctlon R.ola. Tcnns,ll>d ~ ~ 10 the FcdcBI TelllCOCI\l1lunlcatlons Act or 1996. 

Doc:kd No. 960716-TI.: In Rc: c-sidctatioa of&IISouth Tdcconvnunlaliocu, lnc.'• Entl')llniO 
lni<ti.ATA Sttvices "'--to Soctioa 271 of the Fcdual Tci<ConvnWlicatlODI Ace o r 1996. 

Dodcd Nco. 9601ll·TP, 960146-TP, 960H7-TP,II>d 97 114().TP: lnvucip.tion co develop pcnnancnt 
nlet (Ot ~ ~led nc:twocit •lcmcnt•. 

Crortit hblk SUyks Come 'pt. 

Dodcd No. 3&12·U: In Rc: lnvcstlptlon lniA> lnomtlvc Tcl<phone Rcsuladon In OCO<Jia. 

Doc:kcf No..llll· V: In Rc: ln\'Ctllp.doa lniA> lbe Levclll>d SCN:1llre of lllOU<OIC Ac:cns C11arv 

Dodcd No. 3921-ll: In Ra: Compliance ll>d lmplcmcm&lion orSawe Bill n4 
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Dockd No. l90l-U: lll ~~~ ~ SGIItllmllkll Rulf Nlll. 

Docket No. 399HJ: Ill It&: lntrai.ATA Toll Competition 

Docket No. 4011·U: Ill It&: b¥1cw of0pcn N<!Wotl< Aldllucturc (ONA)(Commcna). 

Docket No. $1$8-U: Ill It&: Petition orBcUSoulh Tctccomm.mla tlons fO< Coruldcra•lon and Approval or 
IU "Gcocaians FIRST" (Pri<:c c.pt) l'ropoAl. 

Doctd No. $lli·U: In b : The Crutlon or a Univcrul Accw Fund .. Rcqulr<d by the 
Telocommllllk.ulon. C(ld1padrion and Ocvc.lopmcftl A<1 of 199$. 

Ooc.kct No. 6101.\J: Illite IIIICI'COIII*doa Nqodadcm 8C1wml BolJSo<ah T«lecomtnurlkallont. Inc, 
and AT .t T Cornmunlcodons orthc Sou1b<m Slalet. Inc~ l'unllanl 10 Smlons ll J ·lH and 27 1 of the 
T clecommunkallons. Act or 1996. 

Oocb1 No. 616S-U: to R.t: Pcddoo by MCI ror Atbltmlon orCctuJo Tcmu and Condolont or Propo...S 
AfiJftfDCIII wllb Bclt:Soutb Tdceommunlcadona, lac. ConccminalntmoMcelion and Ruale Undn lhc 
Tclecommunicalions. A.ct or 1996. 

Docltct No. 71H-U: Ill R.t: BcUSoudl Tcl<><ommunlcadocu, 111<.'1 SW.raa>t of Generally Available Tcmu 
and Conditions Under Section Ul (I) or the Td«<>ammunlcalions Act of 1996. 

Dockd No. 7061-U: Ill flo: Review or Call Sludlca and Mcthocloloaja rat ln«rconn«~lon and 
Unbundllna or Bclt:Soutb Tdccammunlcations Suvlees. 

Iowa UIUhlq loud 

Oocb1 No. RP1J·9)-10. 

Docltct No. RPU·9S-11 . 

Kntusky h blk Scryk! C••lgtp• 

Admlnbtmive c - !No. 10321: Ill en .,._orlheTatllrFDinaorSouch Ccnnl Bell Tc~ 
Company 10 Esrablbh and Olrcr Pulsclinlt Service. 

AclminillnUvt Cax !No. 323: In dlo M.tatt of Allloqulty iniD lnllal.A TA Toll Compctltloa. All 
Appropriale Compaua&ioo> Scbccn< for Completion or lntraLA TA Calli by lntmrxcllaoac Cvricl"l. and 
WA TS Jurls4lctlooWJ!y. 

Plwc lA: Doc1mnlMdao or IOhcthct lntraLA TA lOll compcdtloa II in tlw publk inottat. 

Pbu< 18: Dcutmlnodoo ofa .llldilod oflmplcmcntlna intraLA TA compctldoo. 

bhcarina"" W... of laop""Jcwo 

A<!minisntiYC Cax No. 90-lU. Plwc II: In dlo h!lllklr or A Review or lhc 1\alel and Qwacl and 
tncauivc flc&llloclon Plan ofSoudl CGitftl84U Tclcpbone Compoey. 
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~c- No. H6· Ill lilt M.oacr or ... lllvari&odoe lalocbc a ... ...._ ors ..... ...., A<tt>• 
Scrvlco DiKowD ond Adop'lne ornm. orOoy )•ildl Acau Scrvlco 11ms 

AdmlalsndwC.W No. 91·2$0: Ill lilt ~orSoudl Cmni!UU Tckpboor Con>!>&n>'• P!opc>o<d Ala 

C&llina Savlc. Tlrilt 

Admln'-lw Cue No. 96-lll : In !lAo! Pdhi<NI by MCI ror Alt>llnllon orCnuln Tcrnu and Conclltions 
ofa "'-<d AF"mrnt wiiii!UIISo.Ab Tdecocr'"""'ludoru.. Inc. Concunlna lni«<OMC<IIon ond 
Reuk Under tile Tc~ Acto( 1996. 

AdmialsrrMlvc c.. No. 96-111: Ia 1tc: The PftltJoa by A TaT Communicollo<u or lilt SouO CCIIIral 
~In<. for ""'*'-loa o(Cmain TmMond Condttions of 1 Plop c r<d ~ "'1111 CTE Soudl 
I j411od Concunln& I~ on! Roalc Uockt die Tdcc~ Act of I~ 

Aclmw.r.riw Cue No. 96-ln Ia lle: The ""-loft All'*"'"'" .. ...,...,...,,-., AT.t!T 
C-lallons or tho Soudl CCIIIral ~ Inc ond &ll$oudt T clocommuruc,uooru., Inc • ,..,....,. 10 ~7 

u.s.c. f 2'2. 

Admllli-dve C.. No. )60. In die Mllkr or. An lnqulty lniO Unlwrul Servia ond Fundltra luu<s. 

Admin'-'-- C.. No.~: Ill lilt Mlll<t or: lnV<Idpaloa Concunina lllc Pnm•i<NI of lntcri.A TA 

Scrvica by &ll$oulh Tcw hlllcat!cns.ln<. P\nulnt 10 dlt Tclcccmmunlarioru Act or 1996 

l.o!Weu PM I+ Smta ewe' 1 

Dod<d No. 17970: In RAo lnW'lipcloa orlbo 11.<- ~lmnmu.!Uu - · C~~ar&u. S.,..,. ... 
JUu orRctUm.ond CoMno<tloa PloiJam of ATaTComrnunk Oii<Nis or lilt s-11 Ccll(RI Su~>.lnc~ In 
Ito t.oubr.n. Opcl1lloa&. 

OocUt No. U·l7949: In tho Moluro!onlni'Udpli<NI orUw RAo...,... R<quirtmmts, Rice ScN<twa. 
CbarJa, Scrvica. ~or RctUm. ond ColuiN<Ilon Provam or Soudl Caltni!UII Tckphono Comp111y. 
Its Loulllana 1-Opcnaloaa. The Appopiau Level or A_ .. Ch.orps. ond All Manm Rclcvanlto 

.,. Roan ond s.mcc Rmdoorod by dsc Comfoay. 

So ....... c! A (SC8 E.wa!Qp ,._) 

5olbclod -· 8 (Oawric Competirlon Plluc) 

Dod<d No. 1191)·U: In Rl: Soudlec..J !Ult1 ~ r01 Approvol ofTiritfR...Uoonsto R<IINCWR 

ESSX ond Di&ll.ll ESSX s.vtc... 

Docl<c! No. U.IU": ln 1tc: l'wthi<NI ror Elimination or Olaj>lnty In Acec .. T~tllflluo 

Dod<dNo. U·22022: Ia 1tc: Rnicwond Coaslrkntloaof8cll$oulh Ttw• 11latloas, l11C'I TSUJC 

llld UUC CCIII Sarrdia Su .... jppd l'unlllolto S...loa1 901(C) lllld IOCI1(E) ofdsc ~ 

Ce!!Kiiti•. Jbe I cn' Irtcu I ricsimt. Mertr«'. A tcp t byOcftcnJ Order 'JeNd MatdiiS. 1996 
In Ordor 10 o.-lllo 1111 CCIII o( •r moo tloa Scrvica ond U-..nod Ncnoorlr c..._...... 10 

Eoloblbb ••=•"It, ~.Gaol Baed T111tfod ~ ond Dod<d ~ o. U·l209l Ia II.< 

Rtvlcw-.1 c-" h• o(BciJSoalh Telocanmunlc:odoas, Inc:. 'I TlrilrFOina of Ajlrill , 1996. f1Jod 
P\anuiDt 10 Seaion 901 end 1001 o(che hlerfqna Cor CgmpsddAP io Ftw lpgl T!"""""""iqcism 
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Ml!m Wllidl Torirr lall c $- lalacor....alon IIIII UftbuncUod ScMccs one! Ell.tbli>hcs the RAa.n. T cnru 
and Condl&lons fOt Sucb ~ omtlllp (CONOiidll.od). 

0ocUt No. U-ll14S: 1:1 the Mtaetof~ Aalccu- Ncpiollocu 8ctwCCft ATAT 
CommuniCIIi0<\1 of the Soud> Ccnlnll SWcs. Inc. and BellSowb Tdccommunbliocu. lnc., l'unuad 10 47 
U.S.C. t 2Sl. 

Dockd No. U-122Sl: In Rr. CoNidendon one! Rlvicw of85rs Pruppllcolion Cetnpllanu with SK&Ion 
271 of the Td~~ Acl ofl996,1neludlll& but noc limlled 10 the'""""" ""'"imn<nu ><~ 
fonh In Sec! ion 271 (() (l) (b) In ordefiO Yerify compllanu with l«tion 27 I one! provide • 
&tCOCiol'lo<Odllioa 10 lho FCC r<prdina BSl'llf'Piicolioa 10 pn>vidc inta'LA T A M<Vi«s onJ!natana,. 
&etlon. 

Doc:Ui No. U·20Ul S"bckrld A: In Ra: S"lwnhdo• ofdw loqiolaM Public Sctvioc CommU..Ian's 
Forword Looklna c- SI\Kiy 10 the FCC f« ""'-'of Colculadnl Fed•tal Unlv.,...& S.tvko s_.., 

Publk Ssnfss CowwmSow of M•aleasl 

ea.. ln4, Phuc U: In thc Midler of the Appliea&ion ofMFS ln&alcll<l ofMII)IIal!d.lnc. !Ot Authority 10 
Provide one! Resell Local EadiiQao llld ~ Tc~ia&tlons s.rvi«s In AIUI Served b)'C.:P 
Tclcpllonc Cetnpiltiy ofMII)IIand. 

ea.. 871S: In thc Malkrofchc l:lqulty lniO Allctud~ Fonnsof~ Telq>honc COtnpilti&cS. 

ea.. 1731: 1:1 chc Maacrofcbe htilloas for Approwal of Acrcemcnu llld ...,.,_ ofUnmolvc4 
Jssua Arislna Uockt S«tioa25l oflho Tclccoalmullia&tlons Act of 1996. 

M tubtlppl Pgblk Ssa!:a Coeeledpe 

Doc:tc& No. U·S086: In Ro: MCI Tc~ ~loa'l Mc&a<d Uso Sctvlco Opclorl O(l'ttsm 
I) llld Opclorl E (Prism U). 

DocRt No. U-SI 12: 1:1 Re: MCI Tclecommunlcodont C«))CCI''IIan's Mc&ctcd Uoc Opdon ll (100 S.rvo<c) 

Doc:kc& No. U·HII: In R., Pc&llioa ofMCI for Ajlproval ofMCI's Prov!Jion ofSctvlcc &o • Spccllk 
Cci&nnl=lal Bankh'l 0•,_.., (Ot 1-~ Tcleconwunk:odons Service. 

Doc:U& 19·UN·S4H: In Rr. Nodcc and Applicl&io&l ofs..nll Cmlnll Bell Tclepl>ooc C0tnpo11y for 
Adopclon oneS lmpkmcnildaD or • R.IIO SublllDiilln PloD fet ils Mllllulppi Openilont. 

Doc:U& No. 90-UA-0210: Ia Rr. Order oflho Mlsslulppl Public Service Commlulon lnklauna Hunn .. 
Conccmlna (I) lt&lnl.ATA C4mpotliJon In die TcJocOjMijjll!cacJort llldllolty llld (2) ~of 
C0tnpalll(lon b)' lntlm<Chlnp Oonitn llld ReMflm 10 Loc:oli!xchan&c Cornp<nl<• In Addl&lon lo 

Acccu ClwJcl. 

Doc:U& No. 92·UA-0227: Ill Rr. Onlcr Jmrkm:nCV.a IIIII'III..A T A Competition. 
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OodGciH<>.96-AI>4$S9: JaRc: tcmoMID<tordxt.a.......moaA4)-N~ildocs~~cno<ca 
ATAT Commullicalloaa ofdx Soucb Cmcnl SWa.lnc.and BciiSoucb Tclecommunlcaliom.lcc., 
""""""'10 47 u.s.c. f 1$2. 

Oocm No. 91·AO.OH: Unlvcnal Sc1vice. 

Oocke1 No. 97·AI).S44: In llc: Generic Proc«din1 10 Esuoblbb Pmn&t>Cnl Pn<<i for BciiSawll 
lnla'C<lCinOCiio and Uobo!QdJod N~ am-.. 

Nrbmka Plblk SSakt Cqwwigtctt 

DodGe~ No. C·l l U : !JIIIIc Mallet or a PCiltloo for AltlitBilca or an ln&cm~M<Ctloo ""~"'"" Bct-ooun 
ATAT Communlcadons of !he Mid-. Inc., and US West Communlcadoru,lne. 

Np York Ptblk §mist Cw•hrtrr.e 

c- No. l i41S: "'-edina on Motion or lbc Commwloo as 10 tile 1mpoc:1 or the Modification or Final 
JudJ<InCftl and tbe Ftdcnl CommUI\IQIIons CocnmWion's Oocm 1J.Tl ca the Provisloo ofT oil Sctvic< 
in Now Yodt s-. 

Nortll Qrpllaa PI bUs Udlltlg C••hb• 

OodGcl No. P-100, SUb 7'2: In the Maru1 of tile P<1kioa of A TAT to Am<nd Commluion llul<i Gowmina 
llcaulltion of lnt<Rxclwtp c:.ricn (Cotnmcnu). 

DodGe~ No. P-141, Sob 19: ID tbe Maru1 of the Applialloo ofMCI Tcl«c>ma:wniallons CO<J>Onllon 10 

Provlclo lnurt.A TA FacilhJcs.Based Tclccommuniallons Scrvlccs (Commcnu). 

Docket No. P·H, Sub 1013: In the Maa.r of Applkotioa of BciiSoulh Tt ltconunW1kotions, Inc. for. and 
E Jcctk>o or. Price llqWilioa.. 

OodGcl Noo. P·1. Sub 12S and P-10, Sob 479: In the Maru1 ofPCihioo ofCatolina Telephone and 
Tcle1119h and Ccmral Tclcpboftc ComponyfOt APPfOval ofo Price llcaulatloo Pion Pun:uan110 G.S 62· 
IJ],S. 

DodGe~ No. P-19. Sub 211: !JIIht Maacr of Appliurion of GTE South lncotpent.ed for and El«tion of. 
Price Rq7•ledm 

OodGcl H<>. P·HI. s..blt: Ia &be Moacr of Prti<ion ofMCI Td'''""'"''..UOM!oN ~Jon f<>< 
Mitndoa ort.a: "" ' de • wb BciiSoncb Tc~ Inc., PC'Iitloa of ATAT 
Ccaa lroc!oos ofdlo Solllhnt ~Inc. foe Albillltion o(IDI<ICOIII~ioa wid!BciJSoudl 
Tole •kw!om, t.oc..( : 1l!detecf). 

Oocl.c1 No. P·l41, SUb~ Ia 11>o-or l'tddoo or Met Tcltc<:lmmunlcalloao 0 IJ'Onl* roc 
Albill'lltioa of I_..,., widl Ocnerol Ttlcpboftc CompMyof Nonll Catolina. Inc •• Pctldca of 
AT .t T eonv-lcadono or lbo Sondt.., SWa.. Inc. for AlbilllliaD or '-do> """' GmcnJ 
Tdq>bono Compeoy ofNonll Catollna. Jnc.(COIIJOIIdolcd). 
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Ooctd No. P·lOO, Sub lllb: Rc. ladle Mmu ar Emblblvncnl or UaJ..n&l Suppon Mcdlonuau 
......,_ 10 Soalon 2Jol of die Tdccommlllliudcw Act of I~ 

Ooctd No. P·lOO. Sub tHe!: It&: Procccc!lna 10 OncnftloiC l'cmllnenl Pncina r .. Unblllldlcd Nctwont 
£': ?ttl 

h blk UsUktp Coemtpkp• gC()lla 

C... No. 9l-417·TP·ALT: In die loUacfo(dlo Appliadon or The Otlio 8<11 Tclcpl>ono Company ror 

A!)lltOV&I or Ill Ailm>ltiw f""" of RCJI'll liotl 

OfdeHwa Corpppdoe Coe•lriM 

Couse No. PUD Ol...U: 1.n die Mlact orlllc Appliation r .. an 0tc1tr Llmllina Collocacian r .. 5p«111 

A-. 10 Vinuol or Plryrkal Cotlocotion 11 111c Opdoo or lho Local Exrh••cc c.mc.. 

hblk VMtrCw•' ' t10rne 

Ooctd No. liT 119: In doc Ml<kror.,laY<t'lpliotliolao Terilf• Filed lor US W..a Communocouc..,., 
IDe.. Ullited Tcl<pllaat of doc Nord!-. Pod(~~: T clocGa.ID<., ond GTE Nocdiw.._ lac. 01 A«orcc..acc 
WldiOU 7S9.11j(4). 

Ooctd No. AllB 3: In doc Mlckro(d>o .... llicofto( AT&Teoa--lnclnm ordlo l'llcilk N""""'nl.ltiC. 
r .. Artrilrodoa ortatcrc:onnoctioo Rolu. Tcmu. ond Condklnm ~'~!n.-.10 47 U.S.C.flS2(bl oflllc 
Tcl<convnlllllncloru Act ort99'6. DoclcoUio ARB 6: In dw M- o(lllc .... niotl orMCIMctrO A<CCIJ 

T""""'Wlon Scrvlca.lnc. ror Albilndoa ofl...._ian Rlln. Tmru. ond Coodltloru l'lwtu.vlcco 47 
U.S.C. f :U2(b) orlho Tclc.:ommualeaciotiJ An or 1996 (tocUOIIdotal).. 
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1. Introduction 

1.1. Overview 

The 1-W Model. Release S.Oa <7HM S.Oa/ lw been developed by 1-W Coruuluna. Inc 
i tw/. of8ollllkr, Colorldo. 11 dlC mjucst of A T.tT 1/ld ~ICI for me pwpo~ of 
cstim.atina lbc fo.rwud·lookina «onorruc cosu of. 

a) Basic local telephone savicc; 

~ Unbundled nctworlc elcmmtJ ('"UNEs/. 11 

c) Carrier acccs, to, .llld intercoMeCtlon with. the local cxc:hlnac ncrworlc. 

AU lhree seta of cosu arc c:&lculatcd based o.1 Total Service Lona Run lncmn.ental Cost 
('7SLRIC1 principles. &.nd IlK a consistent set of &SJuntptlOJU, proecocl~~m and 111p11t 
data.' 

The 1-W Mockl uscs lbc definition of beslc local tclepbonc savicc adopled by the 
Fcdcrai-Swe Joint Board on Uai\USal Scrvic,e i Jo!ot Board/ for univmaJ wvtcc 
fuodia& purposes. Tho Joint Board states !hat die followina functional clcrnmtJ arc to be 
coosldctcd as Rqulred componcntJ of univmal savice:1 

• slniJc·llne, sioalc·puty ICCCSS to the tint point o'f 1\Nitcbina In a local cxchanae 
octwortt; 

• uaae within a local exchlnac aru. includina access to cn~ullanae StMct: 
• IOucb IOOC capability; 

• access lD 911 ICtYfc:cs. operiiOf scrvKCS, dii'CCtDf7 W ISWl«, and 
telecommunic:atiOCJ ~lay service for lbc huriq-lmpaircd. 

Excluded from lblJ dcllaitloo of universal service arc IIWIY olhct local cxch.mac 
comp111y iLEC1scrvi""- IUCh as toll c:&lllna. custom ealllna and CLASSJM features, 
1 W"a ill&ar... S.O.. .. oooclol (....ty ....... r elM H.MIIcld ~t ilftOW ,_IN HAl MocloL 
lUdloW At o:l I r.c.. .. llna ...... ' • prior~ O(lllf Ht!lk14'HAI M9dtlll0 loolan 
paf-.ct aMI I • 1 bt& AllofdlollllfoCH.MIIcldAsr«lautwbo:.. .. p~IIIKII\• 
rott ;., cSowloplooc elM~..-. ..... ro....s, .... t1nn. allod HAl c ...... ~aaa w 
1 Wbca .,.loll 10 dlo ....... ~ IIV Slrl .-.or~!•.._ TSLAJC """*' 10 TOCIJ £- LOfll ~ 
t•ca =ul c-or lU.AJC • elM -It ....S.., .. ,...., c-ICIIlo<a c-luloo 

1 r..,...s_ JoiN Boord • UtiMnal s.mo.. cc Docbl No. ,._.,, "-"'<&Clod o.cto~on. 
Novanbct • · '"'· (" ' o • d Oocvloo"l , • .,.., •s.u. 6J-70 
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private line semces and white page~ directory hstinas! The CJcis~encc of such servius is 
taken inUI &eeOWit in devclopina the cost estunAtos for UNEs - to the cl(tcnt that the joJnt 
provision of tiNEs and other services imJ*tS the coru of UNEs. ~lode! users also may 
adjust the depc to which se~ral specific UNEs ue included in calculatina universal 
servi" suppon requiremmts. 

The 1-W Model calwla~tS lhc coru of !he follo"'ina UNEs: 

• NetWOrk lntcrfxe Device \NID') 
• Loop Distribution 
• Loop Co"""ttaUirfMuhiplcxcr 
• Loop Feeder 
• End Office Switdllna 
• Common Transpon 
• Dcclicated T ranspon 
• Dim:t T n.nspor1 
• T llldcm Swildlina 
• SiiNIIna Linlca 
• Sip~&! Tramfer Point ("STP'') 
• Service Conttol Point ("SCP") 
.. Operalor 5)'1tcau 
• Public Tclcpboacs 

. 
Finally, the model estimates thc per·minute cccnomic: cost of providinalocal net:wnrlc 
inter'COnncc:Uon and ace= a lbesc IR cm~n~!t:d for coonec:tlon pointS 11 end office and 

· taDdem switcbQ. 

The mode.! coiiiU\ICU a "boaom up" CS1imw: of the pertlncot com based upon detailed 
data describina demand quanlltles, netWOrk compoocru prices, operational com, ncM-orlc 
operations costS, and otbcr fJictors aft'ccdna thc coru of providina local service. The 
model's demand data. particul.lrly data dcsc:ribina customer locations. line dnnand. and 
ua.ffic: volumes, sctve u the key illitial driven.. From these data. lbe model engineers and 
cosu a local exchat ~ Mtwodc with sufficicru capacity to rn«t total demand, and to 
maintain a hiab level of aervice quallty.' The model's inputs also include the prices of 
vanous nctwodc compooc:n!S, wilb thdr uaoc:iated Installation and placement com. Ilona 
with various capital cost .--.~. Thae data are used to populm detailed input 
ubles describiJla, foe example. the cost per foot of various sizes of copper and fiber cable, 
cost per line of switdl!Da. cost of ddlc, and depreciation lives for CKb specific network 
compooenL 

' llhllou&b pteYious vct~lolu or dlo H.dloldMAI Modo I Included clio monlllly COli or maln~<nin& a whitt 
p&lft &clopbont lbtilll for tid> rubocriMr,ll>t Joint SOlid ond FCC havo upllcidy tllclvdto liW !JtJD 
11om lh• do1Wdoa olouppouod unl....al ronleo. T1Na, In HM S.O.Ia lnchlllon In cou colcvladocu for 
b&slc ...,r .. b oclly atlba ....,.. apaa cliroclloa. 

• In amtr.l. die level or ..me. quali«Y flllill- lnJo tilt HAl Modoluc...U. by • ~UbiWIIIal matt Ill. 
lilt cvuomuy lo¥al ofbuk MfVIcequalkyoll"-by lilt L.ECI OYftllltlr tmbtddcd nnwcwlcJ. 
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Usma these data. &he model calcula~es !QjUlred netWOrk invesUIICJits by detailed plant a~taory. Nex1. &he upital canyina cost of lhcse invesuncnts is c•.kula!M Oputuons c:tp.."RSCs an: !hen added to compute the lOW monthly coSl of uruvcrsal scrvtcc, VWlOUS unbundled ncrwork elements. mted on both a total cost and an appropriate pcr·unit baSIS, and anicr KCCSS to and inteteonncction with the local ClCchanae nerwork. Cosu can then be displayed on a Sl\ldy an:a.. dtnSlry zone,• wi"' center. Census Block Group ("CBO"). or custOmer cluster basis. ' 

This document describes &he JU'\IC'tUre and opcmion of the HM S.Oa. includinaa discussion of varioU3 lnpuu 10 the modd. S«tion 1.2 describes the rtte.nt evohruon of the HatfieldiJW Model. Section 2 rummariz.es ch&naes made to the model between HM 4.0 and this version. Smlon J provides J aencral overview of the local nerwork. beana modeled. Scclioa4 reviews briefly &he S1I'UCtUR of the model and its da1l. S«tion S focuses on &he method by which tiiSIOme: locations an: ddmnined and clustered. Seal on 6 describes in detail each module &Del its operation. Section 7 summarius the clocwnent. 

Appendix A provides a brief history of the Hadleld/HAl Model. Appendix B identifies the user inpuu 10 &he model &Del their default VlliiCS. Appendix C provides flow duru dcsaibina the da:a input development proceu used 10 obuln dcmopphic and aeoloaical information. residence and busmcss line COWits, wire ccntct mappinas &Del loop disl&n«S. Appendix 0 describes the HM S.Oa '1 calc:uladon of in~eroffice DetWOI'It: diswlces. Finally, Appendix£ provides equlllon listinp of the HM S.Oa's netWOrk enainecrina loaic mom ales 

1.2. Evolution of the H•tlleld/HAI Model 
On May 7, 1997, the FCC released ita Onkr implemmlina the mandate for universal service conl&lncd in the Tclec:omnumicaticns Act of 1996. In the Order, it declined, on the buis of ita curreut record, iodud.ina lhc Rcpon of thc Swc Members of the Joltll Bo&ni, to c:ndor~e a model. and indle~tcd it would issue a Further Notlce of Proposed Rul•makiaa {FNPRM) .W.ilioa wbal h belio-cd 10 be thc app10priatc requiremcnta and auidctioe3 that such a cost r--:lbodolOI)' JhouJd IDCOrporatc. Thil FNPRM was released on July 18, 1997. ID lhb FNPRM lbe FCCprovtdcd a wWth of information about what the Colllllliuioa believes are lbe appf09rialc pcopecliet 10 be tne:Ot'pOBicd into a proxy costmelbodotocY. lbac iocludc: 

• A more JOpbillica&ed llld precise mC'Ibod ofloc11ina customers; 

• Tbc H.'-4 S.Da dl!r..---a deully -~~u..s oo lbc m&bct or........, oa:ou ltna JIC' .....,.. mile ofMrliceotU. 

' f\ COO lt 1 unk *fiDod bylbc U.S • .,..,_o(lbcC.....U. ond -.IM!Jy canPfl- ""'""" 000 11'111 6Q) houidlolcb. c-c"'-1 .... 4,-lully r-od~ IWIJIIII "- smaJ<too dOia.cd amomcr locodona. up t.o 1100 ...-loCJ'Ionl Sot. Secdoo S.$ below. (Ot 1 cklcnpcion or the sponol 11114 tiu crll<tl.l .....S by lbc HM S.Oa Ia fonDIII& omomcr c.lvsun. 
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• A choke of ou.wdc planttechno:osics llll<l strUctures that reflects more closely 
local cost conditions; 

• E1tplicit modclin& ofhoSllremote n:lationsrups between md office switches: 4lld 

• More llcxible assignments of C)tJ)CriSCS bucd either on ::nes or relauve 
investments. 

The Commission set up a series of weekly mcctio&S, 4lld Comment and Reply cycles to 
zddreu eteh of these and otbcr rei~ iS$UCS in areatcr depth. The Commission abo 
indicated it£ intention to select a model for dcterminina unive.nal servocc suppon for 
nonrural carriers by the end of 1997. 

HM S.Oa, as here submitted, is reSJionsive to each the Commission's requirements as 
preseottd iltthe Order, the requirements outlined in the FNPRM on cost modelina. 111d 
the public ooliec auldance provided by the Commission subsequcmto it£ release of the 
FNPRM. Indeed, HM S.Oa represents a revolutiorwy advance in the mode !ina of loe&l 
telephone netwOrk costs by its incorporation of: 

• Actual &ccodecl CUSIOmCf locations; 
. 
• An alaorllbm that identifies clustm of customers that may be served efficiently 

toactbcr- wilboul recounc to lltliumy gcoaraphlc llmitations; 

• Numcn~u.s optimization routines !bat CIUW'C the u.sc of outside plano that u mo>l 
tcchnlc:ally and ccooomically suited to pasticulu loca.l conditions; 

• Explicit spccific:alion ofbost. rcmo1e and stand·alone switches; 

• An optimlzlna alaorh.bm for the creation of efficient interoffice SONET tn.rupon 
rin&S: and 

. 
• Oppon:uniti.es 10 allocare fiex.ibly eJCpcn5eS based on line3 or relative investments. 

As a result o! lhese 1111.11)' cbanacs. HM .S.Oa bas refined greatly the wk of identifYing 
actual customer locarloos, IDd ciQSIA:rina them iolO units logically KTVed by 
telccomm.unic:ations oUISidc pl&Dt. The model has thu.s moved well ohcad of othcT 
models tlw employ more aco;rapbically limited, rule-of-thwnb calculation techniques. 

HM .S.O was oriainally submitted 10 lbe FCC on December II, 1997. A nwnbcr of small 
but sianificant c:banacs bave been made to the Model's data, loaic and documcnwion 
since that time. These arc incorporaled into a revision referred to as HM S.Oa. rclcli.S(d 
Jantwy 28, 1998. Sectioo 2.IIUIII.al&riu.s the chanaes between HM S.O and HM 5.0a. 
To the extent those t:hanaes impact the model description. they arc rcllcctcd in this 
document. 
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2. Summary of Changes Between HM 4 .. 0 and HM 5.0 

The changes ~n HM S.O lllld the previous release of the model, HM 4.0. are 
siUIIIII.IIiud in the first ponlons of this scctio.n. Section 2.8 sWIII1Urizcs the clw!aes 
between HM S.O IIIII HM S.O&. All of thCK cbanaes are reOected in the dascussaon of how HM S.Oa operates. presented in Sections 4 and 6. 

• The new fearurcs of the user interface provide the user wit.!t many additional inputS and opdons. .Amona lhc new inpuu Included are the ability to dcsianatc 
specific end office switches as hosu. remotes, or SWidalones - as well as 10 

- assian remota 10 a pani~lar host; ability to specify variable Tl repellter spacina: ability 10 coable the stccrina of feeder 10Wil'C! population dusters within a 
qu.dnnt; the ability 10 invoke a Wireless duuibution option ifil$ eost is less than wirdine. IIIII IIIIIIY more. 

• The lnteriac:c alJO now allows the user to select multiple companies from one or more staleS (limi~ only by hard driVI: SJ)ICC) 10 be run in automatic sequence by the model. Expense Modules and worldUcs ate chen produad for rach individU41 company,lllld their unlvmal scrou calculations rolled up. 

2.2. Input D•tll 

• The HM 5.0. input dala locate CIIS1oOnlCtS muclt more precisely. These data 
clelennme the aaua1 preciSe locations of u 111111y ~men u possible throuah 
latitude and lon&itudc acocodin& o!f ~lr 14drcms. The remainder are located 10 
a! least the Census Block )CB1 level of precision and ate assumed to be placed alona the CB's pcripl>uy. 

• A dUS!Criq alaorithm iJ used 10 d.ctmninc lfOUPinas of customers that have 
exuemely realistic coml.uioa 10 efficient dlstribution areas. 

• The Auaust 1997 Local Exchanae R.outina Guide (~LERG') is used to ldenufy lllld locate LEC win: centm. 

• Buslncu Location ~h ("BLR. ") m CQltcf boWldaritJ arc used 10 USN:ialc 
~mer locations with LEC wire c:eotc:rs. This ensuru thaa all identified e' .Utcrs 

' Prt•ioou vmloou of tiM HM only lociUd c..._.,. pmiMiy 10 liMit Cauus Blod< Group (CBG) lllid!io Jo1P dftllicy C1IClt. aa • on won ..........:! <-10 b< 1prud wnoformly aaou 11M CBG In lo• dc111lty CBG&, a portioo of oavo-.. wu-..! 10 b< clu-ln qiiOdnaG. •bolt - .,...,_ •u -<d 10 ..,.ad aloola OUilyina ...... 
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are restricted IQ include only customer locauon.s 11141 (all "-lthln the boWI<Wics of 
a sin&le wire cauer. 

• Company line cou.otlOUls a.-c dttmnmcd from the most m:cnt ~v:ulablc .Uta. 
inch•d.inalh.al provided in the 1996 ARMIS .W. and NECA USF Loom tillna for 
1996. 

• The mclhocl of csrirnatinalinc collllts by LEC WlrC center IS refultd, and hnc 
counu can be d.ctmnincd by CB. 

• 1996 ARMIS d.ta (ralhcr !han 1995 ARMIS .Uta) arc used IQ csumatc 11a'lic 
volumeJ and cxpmsc Inputs. 

2.3. Ouulde Plant Selection 

• HM S.Oa&UIOIIII!ically adjiiSU buried and aerial SII\ICture fractions to accowu for 
vuyina main!l:!lll!U costS and pl~cmcnt costs occasioned by local soU 
conc1h.lons and bedrock. The amount of one type of SII\ICture substuutcd for 
anolberdepc:nds both on dilf=cs in plecemcnt coilS and on a life-cycle 
analysis of main!l:!lll!U and capical carryina cosu of the two types or JtNCture. 

2.4. Distribution Module 

• HM S.Oa l&ys iu d.isuibution pl&nt d.irectJy over lbc IC1Ual identrtied locations of 
ciiSiomcr clusters. 

• Reiber !han assumina lh.allbc distribution area is square, HM S.Oa enaineers its 
d.isuibution arid. as a ~e. The upcct ratio (bclalll·te>owidth) of this 
=-ale is d.ctmnincd by lbc d.ta Input development process for each cluster, 
and d.isuibution cable is Jald Out in I fashion that reflccu this IS(ICCI ratlo. 

• HM S.Oa scrveJ "outlier" ciUSlCfS from "main clusten" on which they home. 
~~>ina di&Jt&l Tl tec.b.oolOJY wbcnucr the road cable IC!lllh e.ltcccdla uset· 
ldjiiS!Ible mexjm\IID aoaloa c:oppet distance.' The cableJ ca:ryina Tt siana.IJ IQ 
lbc outllcr diiSien are ~ from lbc analoa copper cables thai mend from 
lbc Tl t.cmlina1 in each outlier cliiSICr IQ the customer loccion.s wilhln the outlier 
ciUIICf. 

• Assumlnc dw the d.iJimce of. cable run is sufficiently short so thai usc or 
copper foeder iJ a t«hhlical.ly eccepl&blc option. the HM Hla performs an 
analysiJ oflbc re.ladvc llfc-cyclc com of copper venus tiber feeder to dc1cmunc 
which feeder teehnoiOJY should be used IQ serve !he aivcn main clustct. 

' o..tlw elusion n <"'-' dJot COOI<IiD fcwu dr.ao tlw IIIICL Mlira clldrcn ott c-COOII.irllD& (t'f 01 
IIIOf'l lioa. Th«M ~ n ton.s by ~ llftklot tbcm fO lb&ot '""""' wn cmiCf Sec 5cct10116 J l for- dclall 
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• The HM 5.0. also cncorporlltes Ill opuonal. IIKf·~Jumblc "CAp" on dlstnbuuon 
invesonen.L 1lUI ap is suuclllred to reflect the poccnual cosc strucNtc of.,.crclcss 
disvibution tecllnoiOjies. 

2.5. FHder Module 

• HM S.Oa ensimcn (euler 10 serve IC1\Ial popul&uon mllin clustcn (an.:! IlKS 
diStribution cable 10 serve nwn ciUS1cn' subtrndlns outlier ciUS1m). nth« than 
simply msineerirca 10 cac:b CBO. 

• At the IISCr's option. tbc HM 5.0a "Jieen" feeder routes cowasd the prepo~rlltlt 
localion of maiD clustm within a alven wtre ccn tcr qladnnt." When t1us 
steetina is invoked. the user m&y a1Jo apply 111 adjustable route-to-aulinc dcsc.&Me 
multipllcr 10 the 11m0unu of cable placed &10«11 these "Stccm:l" fC'c\!er routu. 

• Manhole plAcement costs are incrused by a IIKr-specitied 111\0unl wbmcver the 
loc:al wala' table depth is leu than the user-specified tbtabold. 

2.6. Switching end lnterotrlce Module 

• At the user's cliJctcllon, HM S.Oa will boll\ m~Pnccr and cost uplicic 
combiMriMJ ofbosl. ruDOie llld sund·&looc cod office switches. If the user 
does ooc alike such a .pcci6cadoa.lbe HM S.Oa eSc faults 10 computina end office 
switd.lini invesuncts usiq inp4 values lllll pnwidc avm.ae pcr·linc 
investmcrcU for 111 efficient portfolio of host. remote, and su.nd·&lone switches." 
If lbe bosl/l'aiiOW'standalooc deslpwion option is invoUd, lbe user is ~uired to 
spec:i!y wbcUier a wire center bouscs switcha tllllare bosu or remotes. as well as 
10 wip1 lbe comspoodeocc between boSI and rcmotc swildles. 

• Funhc:r, wbm the uscr choosa the model to distinauisb cxpllcicly between swttch 
IYPC'· the HM S.Oa assumes that each hoSt and Its remotes are on a Synchtonous 
Optical Networic ("'SONETj fiber opdc.s rins sepuat.c from lbe interoffice nnp 
used 10 iru.crcocmect bose. stiDdalooc aod I&Ddem swildles with each olba. 

• Tho HM S.Oa calcul.ua explicitly a set of interoffice SONET rinp that 
inteTCOIIIICCI boll, swdalone, and tandem switches with each other. Based on 
thiJ aplleit specllicadon ofwtw wire ccntea are on each interoffice rina. the 
HM S.Oa dclamiDa assoc:Wcd rins distaoces us ina the ICIU&IIocauons of the 
wire ccntcrsalonalhc rlnJ. ID td4111oa.lhc nnas .arc lplm)llnatcly cntcttonn«tcd 

10 The cSefMih crtlllllall.lr ~ b !lOt lavoUd. b fO< oliO Foodct MocMc 10 ulcvl&lf f«d<r dWarK., uina "riJ)I1 .,, .. ..-~q• it> 11M four Clrdirlal co.pua po!:ll diro<doou. u tmployod on HM •.o 

" 11M Mocltt-.roviU 10 111 a¥tnp por·lfDc ala boaono ICCUnlf c1a1a"" die purt1wt pricn or 1 ponfollo 
orhos&. rem<* IIIII Q114&1ooaawil<ba ot..,tq s ••• IIIII"" die iclcnutk.alJoft orhoru. ~ 11101n. 
IIIII JW1d.&loM JWhcton, ""'Y tt01 to.avall&blo 10 oliO._, 
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wnh each othtr, and tanckm swnchesare also rntercoMected r( they fall "'i thin 
the same LATA.11• 

• The HM S.Oa caaiocers redundant paths and assoctated tnnsnunron tennina.l 
equipment for the poult·to-pouu (folckd) nnas that may be slfcrtied to cOMect 
small ofli~ to lbc: iarJer wire centers on wtuch tltcy home.' 

2. 7. Expense Modules 

• A Uniform Syucm of """Wits ("USOA l dcWI vrorUh~tts tncluded that 
brcalcs out HM S.Oa invesuncnts and expenses by Pan 32 account for compu1son 
purposes. 

• The proponion of ww expcnuJ that are usianed to loop network elements (i.e .. 
NIO. cllitribuUon. ~tratlon and feeder) can be varied bucd crthcr on rclaU\c 
number of linn. or on !be relative amount of ditc'Ct expenses (direct expenses 
include bolh maln•m.._ expenses and e;apiw CIIT)'ina cosu for the speer fie 
netWOrit element~). 

• Both federal and sw.e unlvmal Sti'Yiet fund requiremt!lll ell\ be calculated in the 
cknJity z.onc USF wortabed. ThiJ Jqi&B1e calculation pmniu diffenaa state and 
fedeBI cOJI bmchmelitJ to be specified. as well u diffcmu collecuonJ oflocal 
services (c.a~ pnm.ry IIIII sccoad•ry rqidcnliallincs, sinaJc busuvu lines, etc.) 
to receive univcnal&ehicc suppon. 

• In llddition to diJpl~y1 of cosu 11 the lincJ denJity zone and wire cenrers leveiJ of 
aurqation. CON CCI also be diJplayed at !he CBG and lndivldllll poj)lllation 
clusur level 

2.8. Ch•ngu lneorporattd In HM 5.0• 
2.1.1. Datrlbutlon ModW. 

• HM S.Oa modlfic tts mc1hod of dillidina ci!IS1crs to more effie really ensure that 
!he leQI!b of cables carryina &n&Joa sipwb neva- e~~:ueds !he USCT·SC:tl'll&l(imum 
(ckfllllt - 11,000 ft). 

u lnurt.A TA tiab "" acloodod a- l!>c -.1 bKiuu web liiiU ~ ,.. petl o/ Ill< 1ou1 u clwl'c 
octWOR. 

11 Tht uJcr may >Pt<lf)l 1 milllmum ..,....kr o/llnn IIIII a wlrf ccnl<f mu11 ..,... (dcfoult o/ juat ont) 
be/O<r 1/101 wlrt .-It,...., 001 • lmcroiTico rill& wldlcchcr rnd ol'l1cc swllchr• - ralllcr 111M belft& 
~ dittctly Ollly 10 Ia .......... ..... ·-· 
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• HM S.Oa cortttts manor l) poaraplucal ctTOrs an equauons used 10 c~lcul~ac the 
portions ofSUU<:rurc Wl " s"an&" ~r..ccn burled and aerial wscd on ~bt\Orm~l 
local life<ycle casu. 4nd m I he "1rtlcss up cqu~uons. 

• Adds columns lhal calculiUc ~\Crl&c loop lcngth.s. 

2.1.2. Switching and lnterofrlce Modula 

• The time required 10 uccu1e this module for lqe companies as reduud b~ 
sourc:ina £rom olhcr ponions of 1hc workbook. r111her lhm calcul41ina. cenam 
di.n.lnu and DSJ COW\1 lnformo1ion. 

• For wire c.en1m owned by small LECs wilhou1loclll Wldem.s. coMecuval)' 1o a 
Wldcm is csublis:bed In rwo pieces. Fim. a spur b en1Jncet"cd 10 lhe closcsl larac 

• LEC wire ccnlCf 1ha1 is on an ink!Officc nna. Sccond.lbc equivalcru anvesuncnu 
in facilities md ~aminal equipment assod.ucd wilh 1bc requimi nwn~ of !cued 
clmriu on this rina lb.ll arc u.scd 10 coMCCt this larae LEC wire center to iu 
Wldcm arc calc:ulalcd on a pa·DSO f~oeililies basis. This is in contrast to 1bc 
prmous medlod or ddmninina tht «<SI or interoffice ro\lle between the Larae 
L£C wirc c:aller and iu tandem based on multiplyina 1hc disuncc ~1\0een 1I1CSt" 
nodes by an wumcd dediwed cimrit·mile cfwve. 

• Rlnp oow m\ISI have a mlnimuin of four nodes, assumina lbcrc arc 1ha1 many 
wirc ccnlen, vcnw a prior minimum of rwo nodes. 

• HM S.Oa provides several new "traps" 10 prevent certain execution problems. 
These include: I) chc rina-aeneradna code is moclified 1o expect 1hc user-specifie-d 
"host/remote enable" opdon u boolean type rather !1!111 ~$Irina; ;l) mnd-.Jonc 
1andcms DOW bavt" an UJOCiatcd lnk!Officc dlstance; J) 1bc num~r of allo..-.,d 
wire caner rcconb bas been inc:rcucd from 1,500 to 2.000; 4) 1bc rina·aencrauna 
code cocll•in• Jocjc 10 clelcrmi.Dc wbctbcT hostlmnocc calculalioas a.ri enabled 
~fOR climirwi"II"CIIIOICS u fltR order rina candldalcs; S) 1bc rina·1enenuna 
code IIICS wirc cmter I'CICOf'd.l aeneralcd from 1bc HMS.Oa citraba•" u 1bc aourcc 
of the IC!C'rio • 4IJJOCialcd whh a parlieular swc and opcnr.iDa compeny; 6) thc 
rina·lcoallilla code now updalcs 1bc pfOITCSS bu in closer proportion 10 the 
module's cSearec of completion; 7) the rina·acncBtina cock wri!CJ alii'C$UIU Into 
a lbt in the" rina io" worlcsheet; I) the a.rray dimension u11bc routine compu1lna 
lnterolllce mesh cll:swKcs has been increased Crom 25 to I 00 demenu; and 9) 
scvc.nJ add! donal w divide ch«ks" arc provided and syna.ax etTOrs corrcc1cd. 

2.1.3. ex,.,,. ModuiN 
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• Corrects the ca.leulation of weighted a venae depr«illion ~ife for non·mm.Jhc cable to include interoffice fiber facahuu. 

• The·· Cost dclall" sheet of the DZ venton allows for the subsmuuon of I CO· equivalent OSO truiSpOtl values. 

• Corrects cell references for residential and business uuae in the wire center US F sheet from absoluiC to relative. 

2.U.2. bpenae ltloduiM- CIJQ ettd C/uarw Vtnlott• 

• Improves on the previous CBG ex~ module by associauna clu.s:cr costs 10 the several ceo, that may overlay the cluster in proportion to the relative nwnbcr of lines lhueacb CBG clisplaca of the cluster's total quantity oflines. 

• Adds a Cluster expense module that displays coli rouuiiS on • customer cluster· by<IUS1.Ct buis. 

2.8.4. lntemc.tterN 

• Correas xvcraJ DOCII·flmctionin& ila!IS in the interfac~ inctudlna: 1) permmina 
l'llctUI Rico to be Nlllhrou&b lbe intcmcc; 2) ftxin,a the OLE crTOr that previously bas CICC\II'Ted lbe initial time tbc acwly installed HM S.O is run; and J) 
specdlna the run time of lbe Feeder module 

2.8.5. Input O.mtterN 

• Comcu acvcnl dale discrqlancies, including: I) corrcctlna the several "problem 'lu.slm" that previously were l.neorrcctly siud; 2) addlna the clusters that were min ina from lbe Cal.i!omla data; and l) WliJUDi c:oneetly the lines density 
ela11ifi~on ofl'llcno Rico c.IIIJtCn ; and 4) conecunalbe Ntc assianmcnt of scvcnJ amall LECslhat operate ac:ross ltltc borden. 

• Adds CBGMulti cWa !able !bat rell!es clustcn to the several CBGs that overlay tbcm baed on rdative COUDts of lines associated with each CBG. 

• Adds da11 that permit eaay ulculation of avcnae loop lcn&ths by cluster and wire center. 

HAl COI\IUitln;, Inc. 10 
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3. Fundamental Structure of Local Network 

3.1. Componen~ of the Local Exchange Networl< 

This section describes the nerworlc conli auration o.nd components modeled In H~l S Oa 
Fiaures I. 2 and 3 depict the relationships amana the loop. sv. ilcltina. tnteroffice. and 
Stplina I'IC'IWOft components. 

3.1.1. Loop O..crlptlon 

Figure I depictS cbc loop model utilized in HM S.Oa. Section 3.1. 1.1 defines the servtng 
area. Section 3.1.1.2 provides a acncra.l description of the loop. depicted in Fisurc I 
S«tion 3.1.1.3 describcJ cbc loop componcnu In more de~ll. 

s .... ina Aru 
SAl Feeder Cablt 

r-·-----·-------------· 
.J9~~-~~l _________________ _ 

---l SAl ~T 1---

s.mo1Ana 

,..,... ... , 
Flpnl Loop Compeuats 

:u.t.t. s.r.tng A.tw 
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" T rm11nai/Splt« 

Drop or 
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The tow area feiVed by a wire center IS 11rai!J\ized tnto one or more SCI"\ tn8 ueu. <Jch of 
wbieb c~ntains a portion of the aru and lines feiVed by the .. ; re eeRier. The scrvtng 
areas arc delineated by doned lines in the above flaun. In HM S.Oa the serving areAS 
equate to m11.in customer chutcn and their subtendina outlier clusters. u dtseusscd In 
Section 6.2. 

3.1.1.2. G•n•nl Loop O..crlptlolt 

One end of the feeder portion of the loop terminates WltNn the cenrnl office building. or 
"wire center.· Copper cable feeder facilities terminate on the "vcrt1cal side" of the mllln 
distn'butina frame (MMDF/ in the wire unter. and fiber optic feeder cable scrvina 
integrllted dlalw loop ctnier \ IOLC") syStems tmninates on a fiber diStribution fnune 
in the wire center. 

The oiMr end of the feedcf exlC1lds to an ~pp~opri&tc tcnnln.ation point In the scmna 
area. Copper fccdct cables tamlnatc on one or more scrv!na area interfaces ('"SAls") in 
uch scrvina area. where they arc cross~ to copper distribution cables. Fi~ 
feeder cables extend to a diJitalloop anicr \ DLC") remote terminal (MRn in the 
serving area. whe-re optical diaJw slpta!J are dcmultiplcxcd and converted to analoa 
sip!s. Individual cimdts from the DLC are cros.s-coMCCted to copper dinnbution 
cables at an ldjaccnt SAl. 

Copper distribution cable c:xiCnd.s from tbc SAl a1oa& routes pauing inch vidual customer 
premises. AI approprillc poilus, tbcsc cables J*1 tbrollah block terminals typtcaUy 
serving sevcnJ boiJSini llllitJ. ln lbe taminal, individual copper pain in the dimbution 
cable are spliced to "<~lops" llw extend from the tmninal to the customers premises. The 
drop tennin.a~ at a nctworlc lntcrUcc device, or NID, 11 the customer's premises. 

Feeder, distribution. and drop cables arc lllppOtled by "SlNCtutcs." These SUUCIURS may 
be UDCierJround cooduit, poles, or tmiCba for buried cable and uncia-ground conduiL 
Unda&round cable is~ from buried cable in llw undcraround cable is placed 
in conduit. while buried eable comes lniO direct coiUICI with soil." In more urban areas, 
aerial clillribulion eable may be attached directly 10 tbc outside of buildings. in what 1s 
called a "block eable" &mn&cmetlt. or, 1or hiah·risc bulldinp, may eonsbt of nser cable 
inside the building. 

3.1. u . (.ou/ Loop eompo.,., .. 
I) HtrwtNlc /Nufot:t Drdct 

The NID is tbc dcman:alloa poi.at bctv.un the local aniet's nctworlc and the 
customeT's Inside wiring. 1biJ device terminates the drop wire and is an access 
point that may be used 10 Isolate uoublc between the anicr" s network and the 
customer's pr-emiJct wlrin,. The NID also conwns protection &pJRSI externally· 

~ Allltoul)l die cooduk wpponlotc • iiCIWld aiM is~ placed 1ft a lmldl. buncd ubk ""Y cullv 
b< placed Ill • ~ Of b< 4lncdy plowed lluo,. conh. 
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induced hazardous voltaa~. such u those &SSCKialed wnh Hahtruna mkes and contact between telephone and dccuic lintS. In a mults-tenant buildina. tht protection is located at the potnt Jt \<luth the dtstnbuuon c1blt <nters tht buildina. 

1) Drop 

A copptr drop uble, cyplcally conwnina scv<ral wire patrs, elctends from tht NlD 11 the ~mer's premises to the block tenninlllatthe distnbuuon cable that nw aJooa lbc street or lbc lot line. Tht drop un be aenal or buried; a•n•rall~ n ts aerial if the diJtribution eable is aerial, and buried tfthe distnbution able is buried or undcrpowxl. 

J) Block Ttrm/IIDI 

Tht Mbloclc ttnninal" is the intctf~« between the: drop and tht distnbution cabiC'. When aerial diJtribution eablc is used. the block to:nninalt.s artKhed to a pole in the subscn'ber's front yatd It the edac of 1 road. A pcdest&l contains the block lcrmina1 wbcn clistribuslon eablc is buried. 

OiJtribusloo cable fWIS bci'W\lco lbc bloclc tmninals and an SAIIocaud in the servina area. Limlladoos 011 !be capet;iry of an SAl andfor the dinributlon dtSian used in 1 putic:ular scrvina art& may lead to multiple SAis.. Oistnbution structure: componenu may~ of poles, trenc:hes and conduiL 11 

J) CondlJit attd Fwhr Fodllrlu 

Feeder flcilldcs constiMC the U'IIISiniJsion system bct,.un the SAl and th• wtre ccotcr. Tbac r.dli tics may consist of either pairs of copper wire: or 1 DLC sySICm thal uacs or' :a1 fiber eablcs u the transmiui.m medium. In 1 OLC rystan. tbe ana1oa sipa!J for multiple Individual lines arc converted to 1 diaital format llld multiplexed into 1 compos! to: diaital bit suum for U'IIISiniJsion ova the (ceder Cacilltia 

Feeder IIIJ\Idlft compooc!IU iDe lucie poles. r.nnehcs and conoduiL Manholes for .copper feeder or pull boxes for fiber feeder are aiJO nonnally insulted in c.onj~ with lllldcrpound ftedcr cable. Manhole spit in& is I function or populadoo denlil)' and the rype of fccclcr eable usc6. Pull boxes that art lru ..ailed for unclapllnd fiber cable art normally fanhcr apM than manholes used wtth 

' 1 8ccMao 'llll •iiw:od dlllributloa nbu Ollly llllbc hlpnt dmJl1y .-cs '"Mfl rvns arc r.touvcly W>n. w1 bccauM in wdl...,.. -~~: llld MNdln iJ corn"""'ly !lund wllh (<Cd<t. diSU'Ibullccl focolotiu oyplcally Oo- iftcludt ............. 
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copper cables, bcc&u.s.c the liah~nus and Oex1bility of fiber cable penn its u to be pulled over lonacr dbWlCes than copper cable. 

Several utilities, e.a .. elcctnc utilit1cs. LECs, IXCs and cable 1elevis1on 
("CATV") ope~ton, rypically share Stru(rurc becau.s.c it is economical to do so 
Manholes may be sh&ml with low·•'OI~~&e facilities. The :amount of slwlna of 
structure and manholes may differ in different density tones &nd between feeder and distribution cables. 

3.1.2. Swltt:,hlng•nd lntef'Otrfc• N•tworlf O..crlptlon 

nus section provides a acncral daaiption of the network components comprising the wire ccnlef aod inlefOfficc !Xilities. FiiJUIU 2 and l iiiiiJU'&IC the rclauonslups amona the compon.cnts described below. 

1t.2. f.Wh~ 

The wire ccnt.cr iJ alocatlon from wblcb feeder rou1es extend towards cwtomer premises and from which interoffice ciraliu or~ lnlnks~ emanate toward otbCf wue ccntcn. A wire centCf normally conlllns II least one cod office(" EO~) switch and may also conllln • t&odem switdl. 111 STP, 111 opcralOC t&odan. or some combinlllon of these facilities. W'tre ccnt.cr pbysle&J facilities iDclude a bulldini. power aod air conditlon.iniJ S)'ft.criU, rooms boii.SUli ditrcmn switches. li'IIISmisslon ~wpmcnt. dimibulina frames and cnti"'IIU vults for lnraoftlcc aod loop fecdct cables. 
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.,.._ -

lattrofllc:e N~twortt 

3. 1.2.2. EJtt/ omc. ~ 

. .,.._ -

The end office switch provides dial toae 1D lhc switched ecccss lines it servu. It also 
provides on.<lcm•Nl COCIDCCiiolls 1D olhrr end offices VII dircctl:t\lllks, 1D tandem 
switches via common lrU:IIks. 1D inlcn:xchanac catTier ("vee-) pointS of p!CoSCI\Ct 
(M POPs" ) via cledicnS tNIIb. aad 1D opcra10f Wldcms via open10r l:t\lllks. 

J. f.U . TMdlom~ 

Tandem switcbea intaWMCCt end office swiu:ha via common INillcs, and may also 
provide coiiDCCtioniUI IXC POPs via dediw.ecl tniiW. Common lniiW also provide 
altcnwivcs 1D cl.lrcQ I'OUICS for tnffic between end offices. Tandem swi1ch.ina 'uncuons. 
ol\cn arc pcr!onuec1 by lwitchcs that also pafonn md office fllnctions. Tandt ns 
oormally are Joca•ed In WU. cmun that also house tnd offic,c swud~es 
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lnteroffi~ tnnsmiuioo l'acilitica WTY the INI:IIts that C.OMect mel offices to each other 11\d to taoclem swildlcs. Tbc si,.,Win& links in a Slanallni Symm 7 ("SS7") si(plalin:; network are aiJo oonnally earned ovet lhcsc interoffice fadlities. 

Interoffice II"&IISlDission facilltica arc pcdomioandy opcical fiber S)'Jimu tlw WTY 
si(plals in SONET fonD& Bocb ceoDOmlc 11\d snvlcc quality c.onsidmtions incrn.tinaly prescribe the use of a fiber opde rina c.onfiaumion 10 link switches, txcept for switchca 
tlw se:ve ftwllnca or tlw are 100 remocc from other switcbes, where rina c.osu miaht be prohibitive. In th1J cue, the smallswitcha arc typically ccmnccud to t!Kilby wire 
ccnt.er bousina aoolbcr cud ol!icc switch !halls on a rtn,. or the taDdem on wbicb the 
small switch bomca. via point·co-pointllnks chat arc ino:rcasinaJy proYidcd on a roule· diverse (that is, redWidant) buls for the sake ofiDcrcuina reliability. Usc of rinas an 1 redWldant point·to-point 1ink:s in th1J fashion provides an c .tremcly secure path beiW ..en any two switches. and the po1mtial for substantial con savinas relative to the ubiquitous 
deployment of O"lditional point-to-point f'Jcllities lntcrc:oMectina all swttehcs. 

HAl Conaultlf111, lne. ,, 
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J . f.Z.S. Signet Trvtefer l'olrr~ 

STPs route siplina me-ssaae1 between swnchina and control entities in & SS 7 nctv.ork. Siinalina links COIIMCl STPs and ~ce Switcluna Points (" SSPs" ). STPs are equipped In mated pain, with at lust one pair in each Local Access Traospor1 An:a 
(~ LATAH). 

1. f.2.S. Slrvke Switching Po/nt11111d $/gMI/ng Unb 

SSPs arc SS7-compatiblc end office or landem SWitcha. They ' ommWiicatc v.1th each other and with Service Control Points(" SCPs") tlvouah sianalina hnlts, wh•ch ~e 56 kbps dedicated cimaiu conncctina SSPs with the mated STP pair servina the LATA 
J. f.Z. 7. S.,-vtce C«<frool'oJt!D 

SCPs II'C d•t•bases residlna in &D SS7 DCtWOrtt that contaul vanous types of Jnform.atJon. such u IXC idcntlficatioo or rowlna inslr\Jc1ions for 800 numbers in regional 800 datab&ses. or ti&Stooser llDc informatloa in Line Information Oatabo<e1 (" UDB" ). 

HAl Conaultlng, Inc. 17 
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4. HM 5.0a Model Organization, Structure and Logic 

4.1. Overview of HM S.Os Orgsnizstion 

Figure 4 shows the relationships among the vllrious modules conuincd within HM S.Oa 
An overview of e~U:h ccmponent of the Model follows. 

I Customer Churer Loc. Wlreccoter Localfons aoc ARlYIIS nd Tenala Databue lnre rornce DI1CSoce Fllu Files Curtocacu:ll.ulcr aoc:a.tiOIU and 
I.UOdi.Ltt,t t«t'f"'..bt UUibw\lt 

+ ~ + t 
I DiltnDauoa ud Fud er Modult 

I+ Default 
c ..... _ dlnributioo &od ,..., ........... lopua 
(ccdtt rypn . ud 4 1JCttb•u• io¥"cu..nu 

. 
+ + UttriDpUI 

•t.aer I"''OCI ale Adju u mrall 
Calw Latn f....S " lnvnan1 

t Uur 
IDterfact 

Swltdal•l &lateromce Modale 
CaiQjlala switdllaa.ooraallllJ. ud 
lntctotl\cr l:ftY«:ttaiC:OU 

f 
1 upuu Mod• let 

(l)cu ily Zoao, Wire C«<ICT, CliO. Clio our) Wortcntu 
C""'lak• blllc ...,. ........ 11118 
IIDU OOIU. Md t.tctCOnltetloa C:OJU 

• IC Output Reports 

. 

Ficure 4 RM 5.0a Orp~~l:utloo flow Chart 
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4.2. Input D•t• 

Inputs to HM S.Oa include detailed data desenbana the follo'"ng uenu 

• Demoaraphlc. a~araphic and acolosical ch&r.aueristics of che Arus served by uch telephone company. These clala records arc: specific 10 individual wcluste~" Of CIISIOmct locanons (I.e .. "m&ln" Clustm and ttlcir subtendina "outher" 
clusters). They include lnfonnation on the number of customer louuons o.nd lines receiving telephone service in a cluster, the acomctnc contigurataon of the 
elustet's boundaries. the wiR ccnttr that serves w ciiiSlcr and the clusttr' s 
location n:lativc 10 tha wm center and to other M&rily clusters, and the type of cerraln tha.t characterizes the cluster. The character and devclopmcnc of these dau 
ate descn'bcd in pater dclail in S«tion S. 

... Win: c=tcr loc:ations. and interoffice dist&nees between end offices. tandems. and STPs used to detcnnine the route miles required for interoffice UIIIUmission and llplina f.Kilities. 1besc dm an: largely dcvelopcc. from Bcllcon:'s LERG and NECA Tariff 4. 

• 1996 AltMIS dau n:ported by the Tier I LECs. These clala provide 10form.ation about current danand levels tlw tbe L£C must serve. and n:l&nonsh•ps bctw«n 
the LEC's embedded elfiiCIISC' and investments. 

• Nllala'OUS uscr«<jiiSiablc inpull'tlw allow users to set earner· or loc:alc·spccitic parameters. and pcrl'onn sensitivity analyxs. These inputs have preset default values b&sccl on the ma.incerina cxpcricoc:c and juclamcnt of HAl persoMel. a.s well u the Judacmcuts or indqlaxlalt subject matter cxpen consulwus to 1-W. 

4.3. Worlcfllu 

A tun "worlcfile" is crwcd fro~r ''>c input dm files when a particular swe/company (i.e •• srudy an:a) COIIIbinadon is tun for the fin:t time. As a compiCie tun of the HM S.Oa proan:sscs, intcrmcdiau outputs from the HM S.Oa's constituenc modules an: stored in the nm's worlcfilc. Ooce the tunis complete. its woflcfile may be CUIIIIDCd. A put deal of Information above and beyond thai presented In the Expense Module spn:a&hcets (thai contain the priocipal r1011 raults of the model's analysis) may be obWncd from thc nm • s worldilc. ODe eumple is avcn.ae loop lcnath. by cluster and by wm ccnccr. Additinaally, the user may perform scpuatc analyxs on the LEC srudy an:a by dtn:cuna 
the model to crcalC a new woridll~ for a tllbscquent I'IIIL 

4.4. Uaer lnterf•c• 

The 1-W Modcllnchlda a UJCr intcdaec proaram that facilitates model operstlon. includina CXD"aCtion of dala from the Input files. providina dialo11 boxu for uscn to m&nlpulau model inputs, CXCCWIIJ tbe Excel wortbooks t.hat constiNtC the model, 
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savma mt<nnediatc mults. and IIW\il&&n&thc flow of antC'nnediate resulu between 
different modules. 

The -r antct!~« PfOITIIII also performs cerain simple aaarcption .llld sllllllllarizauon 
calculations in VIsual Basic for Applie&bons ("VBA'"). Thas shonens if<atly <x«ution 
umes and allows u.scn eumin.inJ the model' J Excel V.'Oricbooks to focus on the model's 
fundamrntal enginecrinaloait. •• 

4.5. Distribution Module 

The Distribution Module~ the ponaon of the ncrworlc ex:tmdanc from SA Is to the 
customers' premises. The module detmnlnes the lenaW and SIU$ of dmnbuuon cable, 
the owoc:iated suuctura (poles, trenellina. and conduit), the nw:nbcr of tenninals. splices. 
drops. and NTDs required 10 provide service 10 the specified nw:nbcrs and cypcs of 
customers. aDd the number and cypc of SAls llld DLC tcrminab required. The module 
also calculates eauin diJuDca required by the Feeder Module, llld. accord ina 10 those 
calculallons. determliiCS wbctbcr 10 serve a aiva~ dislribuuon llQ usina feeder 
ttanSmission fxillties coosi:stina of eoppcr ~ pain. or uslna DLC I\IMlDi over opuca! 
fiber cable. The model selecu fiber feeder If any of followina five criteria arc met: 

a) the feeder dbunc:e c:xcccds a usa-adjustable C'roAOVC'r diswu (se110 a d:fauh 
value of9,000 feel) llw limits awtimwn disunce of any coppc-r f«:dtr run: 

b) the row c:oppcr loop leQIIII.lncludina feeder and di11nbution cable, for customer 
locations wilhln a main clumr, c:xcccd$ a uscr-adjusuble mwmw:n anaJOII 
copper distance who!IC default value Is 18,000 fcet;1 1 

c) the main clUJICf bas at leu~ oac outlier ciUJICf subtendina n.: 

d) an analysu oflhc life-cycle cosu of fiber vs. coppu feeder shov.1 that fiber feeder 
is the more economical choice, or 

c) the ~wireless" invesllllelll cap l.s invoked. 

These crileria - dcscribed ln 11 :..ccr dctall In SeC'tioo 6.3.S. If. baled on these criteria. 
copper feeder is c:botco. It C!!lmdl out 10 an SAJ IOC&kd ulhc centroid of the main 
ciUJICf. Copper dllu;butioa cable !ben c:xtmds from the SAl 10 all custOmer premises In 
the clUJICf. If fiber feeder is chosen. it extcllds from the wire center out to the crnuoid of 
the main clustu. From tbiJ point. oac of two confiaw-allonsls used to serve the custOmer 
lowions wilhin lbc main clu.sta. If the dllllnte 10 the fattbest ciiSIOmer location 111 1be 

,. Model vcnioN pnor 10 KM ).0 .....t Miaowft £accl' t Po woe Tt.blo {u NtO 10 ,....,..,... ,.._. rnulo 
11111M w.,. c.mt.cr IDd clollllly -lenh. Aldloup IIIIa ,......., ... qu,..llclu'blo, opplylfta P'- lll>ln oo 
the ,., lata• arnys or dal.t roqllitlod by tho OIOdtt t..s 10 very •low .. -- limn. 

'' Th< &nJioa copper dn- to fen to cbo dllwlcc ovct wllldo oijtlllt an lniWnitttd U\ lllt loa •<II« band 
'""" Oft ,_. cable. 
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mllin cluster is less !han !he U5Cr·adjustlble mJ.Ximum analoa cop~r distance. 3 s•nale OLC RT is located at !he cluster centrotd. and cop~r distnbuuon cable extends irom thos DLC RT to all custo-r prcrruses on the matn cluster. If th< dllWlCe to th< futhcst location In the main cluster exceeds the nwdmum analoa cop~r distante. then fiber connecting cable eK!CndJ vm:ieally and/or horizont.t.lly from the centroid to tv.O or more DLC RTs. each ofwbieh Rn'e$ a ponion of the main duster and os loc&t<d to ensure the longest remainina distance is less !han the mJ.Ximum 11141oa cop~r dlstatlCc. From these multiple DLC RTs, eoppcrdisuibution cables extend 10 the customer premucs on the ponion Of the main cluster they ate respocutble fo.r SCfVUl8. II 

The HM S.Oa DiSlribution Module serves outlier clustcn that subtend main clusters "'"h 11141oa eo~r cable iflhclt distance &om the DLC RT in the mam cluster~ not exceed the U5CI·adjUSIIble maximum analoa co~r distance p3tamcter. and if this outlt<r cluster bas no other outlier clusters either subltndina it, or lyina bctw<cn It and the rmtr. cluswr." If the dislanc:c 10 the Canbcst subscriber within an outlier clust<r "''Ould exceed this threshold. !be Oistributioo Module serves the outlier cluster with digit.t.l loop earner equipment usina eoppcr·based Tl dlait.t.l transmisslon.:o Once the outlier cluster 1w been re.te.lied, llllloa copper distribution cables a.-e used 10 serve the CustOmers located in the outllcrdiiSier. 

After the module lw ddamined the quantltles of all disuibution <lcrncn!S. tt alcu~tes the invesunent woci&t<d wilh these clements. includin11 distribution and drop c.ablc, sll'\letUreS, NIDs. terminals IDd spllec:s,ltAls. &Dd OLC tcrmlnals. uslna u inputs the U5CI·adjustablc Will prica of ad! elcmcnL The numbers and typeS of elements cngin«mm an be examined in !be Intermediate outpUts of the Otstnbution Module u recorded in the worldllc. 

4.8. Feeder Module 

The Fcedct Module collfiaures the ponion of !he nctw'Ork thai elttcnds from !he wtn: centa 10 the SAb. Based on informarlon it receives &om lhc Oostnoutioa Module, it det.crmincs the size IDd type of cabin required 10 rcac:h the l.Ais located in each scM nil area. alona wilh suppoc1ina SUUtl\lft • jlola. tmxhina. condwt, mattholcs. &Dd fiber optics pullboxeJ). The Feeder Module then calculates the lnvwm<nt usoctated ... ,th these elemcatl, uslna u inpuls the uttit prices or each S\ICh clement. It passes these invesancats 10 the £xpaiM Modules. The numbers &Dd typeS of nctw'Ork clements required eu be examined in the interrncdtal.c owpuu of the Feeder Module u recorded tn the woridile. 

" Jr. however, cite model illvoko a wlrtlus loa! dlslriboldoot s)'llem, fobot (ud<t u11ndt 10 lllc radJO b&>c 't&li4<11ou:rd 1ft main chutct, and l'ulal dbaibudol Is modo 10 C>IIIOiften on ... ~ .. , cl....., owcr.cbc-u 

"Suclt.., outlier ctwur is tmncd a "llniOida" -her. 
10 Tht> ICChnoiotY don IICIC roquirt die WU or loadln1 coils Ot CCNn< ...... t ul>lt, Md It lhO ptmtUI I>4>1C rs1e ISDN Mdodlcr ad•- 11111ow-.ICI MtYicu to bt pro•idod 10 all.-nbtt locii*U "'tltt modi I 
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4. 7. Switching end Interoffice Module 

The Switching andln~roffic,e Module computes in,·cstmcnts for tnd office sv.1tching. 
Wldcm switchina. sianafina. and interoffice ttansmw1on f.cihues In HM S Oa the user 
an dess~JWt specific wire c:cn~ loauons that house host. remote, and sW1d-alone 
swttches. rc:speedvely, as wdJ as spee1(y inputs for the per· line invcstmrnts a.uoc!ated 
with each type of switch. HM S.Oa will then calculate switchina mvestments takin& into 
account the switch &tTanaements that the user dcsiana1cs. 

The switchi!!a modlllt determines lhc rcqwmllinc, tnffic. and c1.11 proccuma cap.twy 
of swttchcJ based on line tocals by customer type aaoss all Krvtn& mu bclon&tn& to the 
wtre centCT, and based on ARMIS-derived ttaffic and callina volume mputs. h also 
detennlncs the rcquiml capacity and diSIIIICCs ofinteroffi:ce transmission facilities. usina 
the traffic dlla and the intc:rofficc distances that an: lnputlo the Module. In doing so. n 
uses wire cen~r locations and intc:rofficc dlslanus to dctcnnine 111 effic1ent mix of 
interoffice SO NET fiber riqs and rcdu.ndant point·to-polnt fiber links. Rinp arc 
separately provided for linlcina bost switchcJ to their subtcndina remotes. and for linkin& 
host switches to each ocbc:r.to stand-alone switches and to the Wldem swttchcs on which 
they home.11 The numbers and !yJI'S of clements involved WI be ex.vruncd in the 
intennedllle outputS oflhe Swild!lng &lid lnttroffice Module as recorded in lhc "''Orlclile. 

4.8. &penu Modulu 

There arc fourd.ifl'erclll vcnions of the HM S.Oa's Expense Module- one for each of the 
four levels Of lflllularity It which tbe UKr WI elect to have cost results displayed: by 
line density I'VIIIC (wh.Jcb aJao displayl total trudy &rei COlts), by wire center, by C80, or 
by cust.omer cl~. 11 Each venion calculates the monthly costs for unbundled network 
clcmenu. lllllvcnal service, &lid carriCT IICCC:SJ llld IICfWOrit inla'conn«tion. TheK coru 
include bolh tbe capital car.yi.Da cosu associated with the invesunmts. and the costs of 
operati!la the ncfWorlc. Capiial canylna costs include dcprcciatlort. rerum on the debt an.! 
equity invesancnt required 10 build the netWOrlc. and income wtes on cqu1ty rerum. 
Networlc·rclalcd cxpcnaa include maintenance and netWOrk opcmions. Non-network 
related expenJCJ include C\lltOIIICI' opcn.tions apenscs..ameraJ suppon expenses, other 
wtes and variable o~crnad. c:xpa!oSCI. 

Scvera!IIOQI'C:a provide information 10 the Expense Modules. The D1stnbuuon. Feeder. 
and Switchina and lntc:rof!lce Modulc:t providc nctWOrlc inVCSII'Ilalts by ~peel fie plant 

10 AI tilt ....... opdoft.lfii&IIICiaddOM wino cmtm ..,..,, ftw" Jin«J 11!111 IIIKN!I)IImblt llvnbolcl 
(doCII&It vUoo:-llao)aqloo n>l I I hM loolftapla<.odon ...... _, Nlndlln!.tddinaly 10 lu 
..,..,, lllldoal utq polu.IO pola< Uab, Ia dlb .-, lilt ...o.l ~ ID pilylaJiy lOUie - pootll· 
IOopOiftl clmoila clwooall• _.., llrp...,. <CIIttf, and 111m .... tilt tiber rinp .. lw .,.,...... .. 
ma.....t for I ... larproftlcn ...S tondatu. 

n AhllouaJI die KM S.O. on&inMn no planl b&ltd on CBO annularil)l, tht rtJulu or ill enaoncerlna to 
lndlvldUJI clusun may 1oo rollccl up 10 diJfloy eott mulu tllht CBO I<Vtl Th< UIO< ~&~ton b<Nrttn 
clu>tm and caa. b nuodt baud 'onll>t nlllivt numbotoCIIoa ...a'"'-..,.,.,..... 10 . CBG's ICCII 
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category. ARMIS and other sources are used to deriH 
IIJ\d maintenance expense relationslups. 

ReleaH S.Oa 

,,auon on network Oper3una 

The Expense Modules produce rq101U (either by detutty zone. wire centu, CBG. or 
clus~tr) showing the key outputs of the model, lncludina the costs ofprovidlna universal service, unbundled network clemtnts. intercoM«tion and IXC acceu. futlher dctatl about netWOrk i.nvcsancnts and costs is available from the worlcfile associated wtth a 
model run. 
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5. Input Data 

To accommodate HM 5.0a's evolution to mod< ling local relepbone n<rworlu based on 
Krual clusterS of customer locations, lhe input d4ta used in HM S.Oa arc much more 
granular than lhe CBO input dAta used in HM 4.0 and carli<r. FlowchlllU d<scribing lh< 
development procesKS used to prepare lhese input dAta for HM S.Oa are anached llS 
Appendix C to lhJJ docwnent. 

5.1. Line Type Counts by Study Are• 

Counts of a&«SS lines by type {i.e., rcsidence, single line business. multiline business. 
public telephoqe and special access lines) for each cfutinct NECA Study Area for 
calendar ycu 1996 are developed &om scverll dala sources. These include: 

A.RMIS 43.()8: 1996dw, reluscd 10/01/97; 
ARMIS 43.01: 1996 dall. released 10101/97; 
NECA USF Loops fillnc: 1996 data; 

USTA repon: 1995 data; 
RUS report 1995 dall; 
USF Dala Request: 1993 data; 
ARMIS·bued line factors. 

The rules by which the bc$t of 1hese dAIA are selected are as follows. 

a) When NECA Study Area name IIIIICbes exactly ARMIS Company name, 
populate lioc typeS dirc<:tly &om ARMIS data for business lines (43·08), single 
line business lines (43.01), residence line1 {43.08), spcc:ialaccess lines {43.08), 
and public lines (43.08) data. 

b) For remaiDlna ARMIS Companies. dc.tmnlne counts ofline types for NECA 
Srudy Area name by applying ARMIS line type distributions to rotal reponed 
NECA USF Loops. 

c:) For DOC-ARMIS Comp&nie1, match NECA Study Area name to best available 
cilia aource (i.e., UST A. RUS or USF Data Request) for residence and businC"Ss 
line rplita. 

d) When DO company·spccific line type cilia exist, apply averaar ARMIS line type 
disuibuti.ons to reponed NECA USF Loops for NECA Study Area name. 

5.2. Wlnt Center Ust 
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The souzce of the wue center mformwon used 10 PSR '.s Nattonal A«ffl Lane Model u 
Bellcore's LERG databast. ~ted August I. 1997.!1 The poruons of these LERG dJil 
that are used in the HAl model are an extrlltt ofkcy daUI from the LERG called the 
Special LERG ElllTICt Data (-SLED'")- wh::h ha.s b«n hcensed from Bellcore by the 
HAl model developen. 

CeruJn switchina entities (wire centcn) in the SLEO WIth Common WIUI&e Locauon 
Identifier ("CLL("") codes not rnarlted as end offices. hosu or remotes are then removed 
from this wire center database. In addition. switchina entities thAt 11'1: inactive. or ov.-nc:d 
by win leu.loaa dUunce or com~tivt access providers ate rett10ved as ... u 

In a few in.st.&Mes. the SLED usians wire cente:n to multiple loa! camen. Thu may 
result from switch collocation. Bec:au.sc the HAl Mode: I requltCS win center entnes to be 
unique. such wire ccntcn are usianed to the loul c&nicr llavina the are at est number of 
activ.e NPA-NXX codes. If active NPA·NXX codu arc equal ounong companies, 
;wianmcnt is to the wrier havina the areatCSt number of residential lines. 

Multiple oceun-encc:s of &-cbatacter CLl.ls may also OCC'W' in the SLEO due to 
placc.men.ts of scvCTal switches at a sinal• wire center loc:atlon. Bec:ausc the HAl Model 
itstlf enlintm multiple swlldlts iA a wilt Unlet if dcmaod requires it. duplicate 
ocewtcuces ofS-cbarw:ltr CLLb are removed &om tbc modcrs wire center liSt. 

5.3. Customer Counts by Census Block and Wire Center 

Customer locations must be associaled both wilb CBs. as well as their scrvina wire center 
("WC}. The PNR NatloC\11 Access Line Model, \' ersion 2.0 ("NALM'") performs both 
of ~best tas1ts. The PNR NALM usa PNR swvey information. Bellcorc's LERG. BLR 
wire center boundaries, Dun & Bradslrcct's \D&Bl business databuc. McttomaWs 
hoUsthold d••abesc, Cl&rlw ' 1996 dcmosnPbJc dmb&se, and U.S. Census utumteS to 
uleulau: both the number of raldeutial and business locations and acces.s lines an e:ach 
CB. and in CKb wire cmtcr in lhc United Swa. This Jlllllmlly describes the 
melhodolOI)', dala and &SSIIIIIplior' ..sed in devc:.lopinJ these IOC&tion and line esUtMtc.s 
in lbeNALM. 

5.3.1. Ruldence Couma 

Rc.sidential cUIUimcr loca!tlon counts ue developed by applying the followina procen. 

a) The Mcuomall bowcbold dl'lbast (described in section S.4.1, below) is 
aeocodcd to the ~pOint~ level u In addidon to ~ordinalbc precise suc-<kcunal 
place latllllde and lonaitude oflbi.J household. tbc CB associaud with ats locanon 

0 Thou I..U.O ...... "'V ' by ... llualfECA T.,tr 4. 

"AJ dacn'l>cd Ill ...- ck1allla S4aloft S.U. bdow, JtOCodlns "' lho "point" level muM tllaa tile 
arocodlns ool\w~ttlw bocll ro-d chc '-slna unk'a oddrm in Its l-oc&lil><l flkt end ckwmlntd • l&la...OC 
and tonJINda (Ot chcloc.adOll ...... IQ t l• decimal ploctt Of I cklfYO. 
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IS r..:orckd u well. Duplkau hoiiSChold m(otm)UOn os o-knuti~d and chmonarw 
If two recordJ appc11 wilh an identical lautudc.lonanudc and pho~ nwn~r. one 
of lhc two recon!J is climinar~. 

b) lmpli~ residential hoiiSChold couniJ arc cvaluarcd by comp111n11 Mcrromail 
COuniJ to Cllliw' 1996 CBG·Ievcl pro)ectoons or households wilh telephones. 
When Mc1t0mail hoiiSCholds exceed Clariw households. MerroiTIIII houuholds = used. When Clariw households exceed Mctromail bouscholds, Clanw 
households are used. and lhc 101al differences are disuibuu:d to lhc consutucnr 
CBs in propomoo co 1990 U.S. CCIIS\IS household disuibuuons. 

c) Access line counrs are dcrermined from household counu usm11 probabohucs. lhat 
is, how likely ish that 1 hoiiSChold will have 1 fint or second telephone hnc 
insu.ll~? Fint linc: probabilities are provided by Cllliw bucd on dcmollflllbic 
a11e &nd l~e profiles by CBG. Second line probabilities are based on a loaislic 
rcarcssion usina similar dcmosraPhic infotmation and developed by PNR us ina 
iu ReQuest'" Ul rcslckntlal survey. Multiplicative probabiliry facror1 arc applied 
to lhc household counu dcfitJcd above 10 derive rcsidcnti&J line counu. 

d) The above derived rcsidcnti&J line counu by CB arc Ibm nort!Wiud 10 awn 10 
Srudy Area wide elm OQ 10ia1 rcsidcnti&J u~ couttU developed in S..:tron ~ I. 
above. u 

c) nw lines normalization factor is applied 10 lhc residential customer location 
COIIIIIS in cadi CB • ., well. 

The implications of tbe foraolna process arc as follows. B!ccause lhc pnmary source of 
rcsidcnti&J location coun!S ls Metromail- which includes all rcsidalccs thai receive direct 
mail rcpn11cu of wbdbcr dley have telephones or not - the universe of "populaled" CBs 
thallhc ~ proccsa capcura may Include CBs wba'e telepbooc service i1 ClOt ~vrrcnlly 
offered or a.cccptcd.. Thus, lbc ~bradtb" of the telephone nctWOrlc lhatlhcsc da11 Will 
insuuctlhe HM ~.Oa to COOSINCt is liUiy 1JU1U lhan the embedded ncrworlcs of lhc 
ILECs. However. bec:aiiSC the coun!S ofllncs &Dd locations in each CB arc normaliud to 
sum 10 aiveo Study Area wide 1otals,lhc "dcplh" oflhc consuuetcd ~tworlc will~ 
consistent wilh eumntlevc Is of IICtlll.l tclcpho~ demand. u 

5.3.2. Bu•ln ... Counta 

u It c-p<thmsh-t L.EC dG.., raWoadalllM <-a by U!dl•lduai "'"' c....., .,. av&~Loblc. 
_.,,!itorloe.., bo 0.. • tbo lodi•' ' e ' wh-!owL 

• Ill eddirioo - di.M 11.-pr_,-_.. ra' ' dollocodoe-Ocriw rr- proc!Kiy J-..dod 
1997 ~ dA. 11M. CboM .... pvrilo 1997 lft(onnocloft 001 ......,_ c""'o .. lht CBic• cl ' " 1 mY I&. lht model's "1'-•.., -=•011 or_.c:a._.nc 1ocat1o11 c1ou (c.J.. Clonw t996 cao.tc .. l 
proj«tloM, 1990 U.S. Gmsw C8 counU. or l99S U 5. CctiiW Updale COUIIIY·Io¥tl pn>j«t10<11) !II!IMrd 
to lllo1c lonuonJ diAl lllow up In sud! <OUIIII 111 .. .w in'""' oftl!c Mcln>trl&ll <0111111 
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BUlanus loca~ion countS are developed by applyma the folloWlng process 

a) rne o.tB national business database Cdcsrnbtd an Secuon s .j ~.below) IS aeocodcd 10 the "poiruM level. In addition to recordang the precise 11x-decunal place lati!Ude and lona;itlldc of !Ius busltiCU. the CB usoctattd Wlth 11S locauon 1s recorded as well. 

b) From the 0&8 nJUlonal d.uabue,the tow nwnbct ofbusancss lines, as ~~ocllthe ptObabtlities of lhcsc lines bcina sinalc line busincu lines ~o..: mult1hnc bus1nes.s linc3 SU(h IS Ccnlmland PBX lines ate developed. This model is based on on 800,000 finn sample. 

c) Because the DaB llllionaJ business database contains r«ord.s for only about II million out an enimaiCd tow of 12 million U.S. bUlines.scs. and because the _ businesses !hath mW.cs II'C almost ccnalnly small bus~ncucs. Ill add1t1onal 1 nullioo nonD.tB bnsinesJiocalions II'C lidded 10 CB COWl IS tn propon1on 10 D&IB businesses located in the CB. The lineJ u.socllled wilh lheJc lidded business loealiont are projtetcd by PNR bcKd on an assumption !hat they employ, on a venae, bctwm 1 I and 4 cmploycc:s. each." 

d) The above derived business line couniS by CB arc !hen nonnaliz.ed to swn to Study Ala wide d.&ta on IOta( business line countS developed in sec:uon 2.1. abovc.u 

5.3.3. Loc•tlon end Une Counr. by W1re C.ntwr 

HM S.Oa uses WC bolmda:ries provided by BLR u its primaty source 10 de line Wlrc tenia service areas. Tbcu honnd•rieJ conform 10 CB boWldaries, and customer 
location~ contained within &II of lhc CBs associated with a WC arc then asswncd to bt Krvcd by lba& WC. Tclcpbooe numbfr i.o!omwion (NPA·NXJO conlulucs 10 be used for baclntp aad d.&ta 1C:NbbiQa purpotes wbc:n ~les arise 111lhe BLR aeoppblcaJ usianmc:nt proc:cu - u ~occur if one wire center's bol.llldarics fall completely wnlun anotbet wire ca~~Cr' s boll :;mcs. 

5.4. Cu.tomer Loc•tlon 
The C\II10CDCr loc•tioc appc och U$cd iD HM S.O. is fund.unmwly d11fctmt from that of HM 4.0- or my odlcr ~ dw uses arbitrary aeoiiJ"'phtc delincatoB such u CBs. CBOs or latitude and lonaJtudc arid cells. Bctau.se HM S.Oa's approach idcnlilles the KtUI) locations (IIXUI'Sie to wllllin ~ feet) or iD6st telepbooc C\ISlOmcn, it produces the 

" To 1M ftlft\1 diM dlt Olo.8 4o•eloeu conubu tlmu diAl art noc louulltc 10 U.. CD·kvcl, IMM f1111U .,. ..........S 10 be elisa A """....,..ca. .. .,._,..., 10 ...._.., """'wllllla DaB '1\cw '-~"an ukul...t bued 011 diO """1*11 dill • uOci C• a.....,~ SIC) dllolbry APGft 1D Dall 
11 Apu~. ar ,..,pohmllv• LEC-011 busiftcu hnc counu by incll•ldlo&l wn ornlct .,. ovaalabl<, ll«<nalil.liiOft ... be- .. "'" IAdlvt.lual .... .... .., lr••• 
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most sophisticated dcmOiJ11phic d.lta set of its rypc. The prOCeS$ tirst d~velops a 
da~abasc of about 109 miWon customer address records. These 3dd.rcsscs = then 
geocoded (assigned laritude lllldlongirude coordlnlltes). These loc>tions v e then di>·adcd! 
=ona wire center servina areas based on gcocodcd custornu location >nd the BLR "'ire 
center boUI'Idaric:s. 

5.4.1. R .. ldence Loc•rlon D•~ 

Da11 for residence locatioru are provided by Metroma.tl, Inc. The Metrorrulil Nlltional 
Consumer Dallb&sc° C'NCDB'') is A large. nauonally compiled file of U.S. household· 
level consumer information that irw:ludcs both delivc,rablc poslll addresses (And telephone: 
numbers, wbcn available). The file consistS o( close to 100 million records- which 
constitute over 90% of allr:-esidcntial housing locations that the U.S. Bureau d the 
Ccruus reported for 199S.29 

To ensure thai the data tapcumi are the mOSt cum:n.t available, this tile is updaled 6S 
times per year,lnd uodoeraoes numerous "bysimc" measures to ensure its conunucd high 
qualiry for direct m&rketina pwposes. Such pwpo~ rcquarc the d.l11 to rcncct postal 
address SWid&rdizaliou pncticca, incorporate National Ch:ange of Addres.s ("NCOA '') 
proces.siJl&. and permit postal aeocoding to street ad4rm. ZIP+4 or Cllricr Route Ievell. 

The file is compiled primarily from cclepbonc white paaes directory d.l11, but also utilizes 
lll&lly other prinwy sow-c:es of information, such as bouscllold mover records, voter 
registration clala, motor vehicle rqist:ra.tiou information, IDill-<lrder respondent records. 
realry dall, and home sales IJld monpae tr&IISICtion information, to build A large 
repository of ve,rified household· level data. 

5.4.2. Buelneu Loutlon O.r. 

DIUI a: B1'1111streC't coUects Information on more than II mL11ion busi,ncs.s cstablisluncnts 
nationwide. Information iJ plheRd Ctom numerous sources such as business principals, 
public records, lndustty trade tapes. as.sociations, directories, aovemment r«Dfds. news 
SOurces, lnldc OflanbaliOIII, and financial Ln.nJrutions. ThiS information is validated eACh 
niaht Additionally, D.tB collducu millions of annual mar.~~~m~cnt intaVicws to help 
improve !be timelille$: oollld \ICCuntq of its infonnation. 

The information is orpnlroc! by O.U·N·S number, a nine disit identification sequence 
which allows for !be placanent of companies within laracr· business entitles accordlns to 
corporate SU'UCIIII'eS and financw relallonships. A D.tB f.unily ~nc may be used to relate 
scparat.e opcratlna companies to cadi other, and to their ultimate parent company. D.tB 
abo proviclcs ~dcmosnpbic" infoiUl&llon on each of the fimu in its dallbase. Snch 
infornwion Includes COW!IS of employees and the SIC code of the emblishmcn•. 

"Thu number b abo Vt:f'/ clooc 114 lite 101 mtllion ll<>uuholds lll.tl tile FCC (UI<IJIIII996, and u cccou the 
9J mollion houscboldo dl&l die FCC ltpOIU hod tc~ 111 t1w y.v. S«. Tmwis •• Tt l<p/t<Hw s.,.,_,, 
FCC Common CMricr &11'1111. lnQ.Isvy A.l&lysb Oivblon, M.&tdt 1991, Tabk I. 
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5.4.3 . G.oeodlng 

Geocoding is used in order tO moSl accurately "-$Sign known customer IOC4Uons tO 3crunt. 
physiullocationJ. Geocodlng is also known as loc.ttion cod~na. h involves the 
assignment of latirude and lonairude coordinates to acrunl street addresses. Gcoco<hng 
software is sophlstic:atcd e.nough to provide information reaardmg !he wurce illld 
pre.: is ion of !he latllona coordinates selected. This preeision indic:ator allows PNR to 
scleet only those addresses lha! have been acocodcd tO a highly preciJC point locauon. 
Geocodiog also allows customer location poiniS to be usiancd less granularly tO 1he 
CBG level. or hla)ler. Almost uniformly, geoaraphlcal addms loations are derived 
from enhanced versionJ of the USGS' TIGER da1.1base. 

To perform ita seoeodins. PNR. uua a pro;ram by Qualitative Matlceting Software callc<l 
Cenuus"' Dcslaop. The enhanced dal.l behind Ccnuus i.s provided by GOT. Premium 
GD"tdata ate updated bi-monthly 10 enJure accuracy. Tlhcsc dal4 integrate new 
information from US PoJI.al Savicc ("USPS1 datAbases and private sources so tha1 new 
streets and addltionJ and chanaes to ZIP codes, stnctlliJJICS, and address ranaes arc 
included u soon as possible. 

Cenuus"' Desktop allows Jcoc:odina on twO levels. The ftrSl is a match to the acrual 
address - which is !he only ~of gcocodlna UJCd in HM S.O;a CUSlomcr location. The 
secood Is a lllAidlto a ZIP code (ZIP, ZIP+4, ZIP+2) level. BeeaUJC of the lesser 
IICCUniC)' in !he secoocl method. lhcsc acocodcs ate not used in PNR · s process of 
as.sianiog CIISIOII\er locadonJ. • 

Within the &coc:odc process, lhcTe ate a number of options available to !he U5Ct. Each of 
lhcse optio111 dc1mnine tbc quality of the ma1cha allowed In the end·UJC acocodc. For 
purposes of customer loc:adoa, addrcs$cs ate always matched 10 the "Close" senins 
"Close" allows for minor misspcllinas In addition 10 inconu1 or missing directionals 
(Nonh. East. cu:.) or SU"Cd ~(~road, etc.). Although ZIP-based gcocodes arc 
generally a.ccurate enouah for most appU~ons. !hey ate not conJidcrcd good enough for 
actual customer looatil'll" ..ad ate not used to develop and locate cUSIOmer dusters in HM 
S.OL 

Data hlCTVCIJy In address acocodlna swu with lhc State. The ruerueby continues wtth 
City, Street Namc, Street Block. aocl finally. House Ranae. Typically, a Street Block is 
lhc same u an &enlll pbyliul block but it c:an also represent a paztial block as well The 
House Ranac displays lddteu information from the USPS. Additionally, whe~ there arc 
1119S in the actual address ranae. the House ranae will account for these aaps. 

lnitially,lhc address eodlna module in Cenuus"' Desktop compares lhc Slrcet aJdresses 
from the input file 10 the records contained In !he USPS ZIP•4 directory ond lh .. 
enhanced SU"Cd network files. If !he add~s is loc&Jed In the USPS tiles, the address is 
sWidardlzcd aoc1 a Zf~ is also ~ If thlJ lddreu Is al~ found in the SlrcCt 
netwOrlc files, Centrus"' Dcslctop clclmnilles a latitude ond lonairudc for the locauon. 
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Opuon&lly. if the addrcu os not found mthc street network tilei.locauon onfonn>~ion 
may be applied from lhc ZIP lcvcl.10 

location codes acncrated by Cenuus"' Dcslaop mdocatc lhc accuracy o( the acoco« 
For purposes of c\ISioma IOC&lion clu.stcn.1Jtn the HM S.Oa only tho~ acocodcs 
:wiancd atlhe 6-dccim.ll place potnt locauon made directly 10 the SUttt ~ment .uc 
used." 

While lhc sol\ware and d414 ~allow for a much more comprchcnsavc ouoput of data 
clcmenu, for use in HM S.Oa C'\ISIOmcr location. the followtnalddrcsson& clements uc 
ClCtneted: 

Addrcls 
Ciry 
Swe 
ZJP -
ZIP+-t 
Lalilllllc 
Loncilllllc 
Census Block 
MaldtCode 
Locatlon Code 

5.4.4. Grou-up 

The above-derived prccbcly aco.:odcd locauons 111e then coun!Cd by CB. Tbac 
&cocoded loc:ati.on counu by CB arc !hen compared to W&ctiOI&IIinc counu for lluot CB 
derived by the PNR NALM (u dacribcd In ~«lion 2.3. above). If the acocodcd location 
counu arc less lbaD tbc lalJd COIIIII. the residual number of c\ISIOmc-r loc:a1lon poinu is 
!hen compuscd. and aco~ loc:edons for lbc:se poinu In! aenen!Cd. This PfOCCSS is 
performed by PNR u.sina TtOER file CB bcunduies. Each of II- additional number of 
customer loc:ation poinu thala CB rcquim 10 tol&lto iu WJd count it ~~ and 
wlp:d a &cocode 10 u to place lhae "SWTOp!e" poinu unifonnly alona the CB's 
bcamdat)'. While lheae boundary·usumcd locations for the poss-up or SWTOIIIIC points 
are plau.siblc - bcausc most CBs a.rc bounded by roedJ - thiJ is also a con.scrvativc 
plaecmcnt of tbc poss-up poinu because It assumes !hey a.rc maximally ICpll&lcd from 
one IIIOlbcr. 

,.1/0<tlllll Zl,._. coda may bo vory precise. In &CMRI,IIIIy uo sp«illc 10 lh< foe• or aln&lt cory block. 
Wfolltlt 1M)' lllnl OUI 111M ICCUI1IC)' 10 lllo- bloclc f«t Is qu11• IUI!kicflt fOt ICC\Iro1t COlt modo hill Of 
IOCIJ It~ DCNOtb, Ia lbo .._of COIIMtVIIfsm, lllosc rypt of 1-odn &10""' pmtfllly dCd 1ft 
IDU.Oidlca. 

" r--... pile- or CIMiddreslaloft&lllo- ,.p!CD( 1s .,,. preclst. lloo CentnDt.-od.,, 
acftwvo and ,..c...,.. dlla olio ....U.,.. oiUSI'S OolmllinlooN ofwllclllo:r tile ~qmm1 conwnt • 
cootln\IOUJ Ot dlscOIItinUOUS !WI .. or ICidrtu numbttl. 111UJ, If Ill• eddnun 011 1 bloclc foct""' ,_ JOO 
tolSO 111417•10 291 (wid! tilt 1'111 .. bftwtc4 2$2 and 272 miutnl). tnlddttu ofllO will bo 1-odtd. II 
wllnot sltaplt bt ace dsd u II mldbloc.k. 
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As a result of !his ilOS.S up process. the customer locauon rile now conrains recordl for 
each of !he U.S.'s more than 100 million customer locations with a geocode (etlhcr 
calculated prttisely or lhtough !he gross up process) associated with it. 

5.5. Customer Loc1tlon Clustering 

5.5.1. O.ne,.l Crlterill 

The input development process next ideotifies aU customer locations within a ... ,rc 
center's boundaries that are close enough roselher to be efficiently engineered as a single 
telephone plant ~rving uea. This proccs.s is called clustering. While rhere arc mMy 
available off·lhe·shelf clustering algorithms, efficient detenninarion clusters of cwtomer 
locations that are consistent with telephone engineering practices rc~uires that ceruun 
engineering restrictions be imposed during !he clustering process. and nor 3fterward. 
Cuswmer locations must meet !he foUowing criteria to be considered members of a 
panicular cluster. 

• No point in a cluster may be more than I 8,000 feet distant (based on right mgle 
routing) from !he cluster's centroid. 

• No cluster of nondcgenmuc uu may exceed 1800 lines in sizc.n 

• No point in a cluster may be farlher lhm rwo miles from its nearest neighbor in 
!he cluster. 

Not.e that other than for the wire center bowldary restriction. these criteria do not include 
any arbitrary geographic restrictions, such as clustcn being restricted to lie within a 
single CBG, CB, or latll\ldellonJitude grid cell. Thus. clusters developed punuantto this 
process ire lilcely to be lhe most clo~ly representative of actual telephone distribution 
areas IS determined by outside plant enaisleen. Note, however, that the last of these 
rcsrric:tions- no point in a cluster may be farther than 2 mlles from its nearest neipbor 
is norm absolute enainecring limitation. h is used to ensure that customer locations that 
are sepmtcd by the Jiven dilunce are oct required to be clustered together. It Is possible 
that efficient eng!zw !.;ng of tc~bone dlsrribution plant would suggest that a different, 
possibly lqer value be chosen. 

'
1 Thb r-'<doa Is baed oo 1M...,....,...,..,._...,~ lina copacicy of on OC·l nl>« opclc 

cnuumbllocl s)'Riftl .....s 10 r...s • Dl.C ....- camlnaJ (adjllllld r .. a 90%,.,. or till). ThiJ "«Nul<ftl 
wil!l......,. HM S.Oo prldlu lha& pro•lclcs a~ dlanncl f« tteh line wrvcd by a OLC system. 
8cwao k b.-able~ pn<dcc to...._ ...... tnt'llc on tlleM WJt libtr opcic DLC sysums, 
1\wrw vmkw ora IDOCitlmAy ......,,lha& lnl!lc is conccnll'lkd on 1M tibet opdc symnu lw!L' I OLC 
rcmocc l<ll!lln&ls. Wbal such rrvlslocls 10 dJo HM become avallabl<, lll•cwlomtr lottlion cl•'" wtll be 
r<chal&l'lei wilb IIHo ~ly tftWJ.cd ...,.itnum limit oo ci"IIC< IlL<. In all •••nu. rf •lll&lc an1om<r 
locations, sucll u alltp omc. or..,.,..,.... bulldlll .. by dmnJCiva cxe«d 1100 linn. suet• cl.wm.,. 
no< spilL 1\.ttllct, moflfplt Ol.C fi.TIISAII will bt pilccd 10 wrvc sucll "ovcn....r' clll.lkn 

11 Ttstitl& of dilTtmJI patam<lctb:alloru for 1M IIW(Imum disanu 10 a cluiiCf po1n .. 1 nt&tUJ ftlll/lbo< 

wuua tllu l miles b a ~lc natlon.tl valut. 
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5.5.2. Clustering Algorithm 

The proeess ~d by !he: PNR clustering alsorithm Is as follows. 

n) First. to provide a Wllform geographic unit for clustenng opcrauons. all customer 
loeation geocodes associated wilh 1 parucular wire center ue "rasterized .. into 
I SO foot cells that overlay !he gcoaraphic rec!Mgle .:overing !he wire center's 
service llrCL l< 

b) The algorithm then inspccu all neighboring cells {e.g., 1111 cells !hat have !heir 
center wilhln a I SO foot r.sdius of the ccmer of lhe initial cell) to see If any ilfC 

populated wilh CUS1omcr loeations. If one of these nciahborine raster cells is 
populalc:d, lhc aleorithm first chew to sec w!lether clusterinalhat oell (and iu 
Immediately S\ltTOWlCilng neiJ}Ibors) with !he initial cell would violate any o( the 
ciUS1_ering resuicdons (i.e ., c:rc:atc: a cluslet that has poinu more t.lw! 18,000 feet 
from the cluster cmuoid. create a cluster of more t.lw! 1800 lines. or include a 
point more t.lw! 2 miles &om lu llCireS1 neighbor). H If none of lhc:sc conditions 
would be violalc:d, lhc adjoining cdl plus lu immc:dim neiahbors will be 3dded 
to the initial cell's ciUS1er 

.c) This process continues on to lhc: ne~n unciUS1crc:d populated cell and performs the 
analysis dc:saibed in step (b), above. This rc:pc:au until no more unclustered .:clb 
exist. 

d) The process !hen reswu at step (b). but uses 1 300 foot KitCh for populated 
nc:iahborin& cei!J. 

c) This continual c:nlar&:cmcnt of the sarch for DeiJ}Iboring populalc:d cells 
continuc:s oo u.otiJ 110 more cells C&ll be adclcd to the ciUS1CT without violating one 
or more of the: cnglncering requircmenu. At this point. the algorithm is complete. 

Clustc.rs that contain five or more customer locations are classified as "main" dusters. 
Clusters that contain &om one to four customer loc.ations are called "oullicr" c.lustm. 
Oudier clustcrs r.::-f be linbcl to their "home:" main cluster via "c!Wns" lhat string 
together olher oudi.cr elustcrs !hat bome on lhe tame main clusttt. The procctS of 
determinlna lhc rolllina of tbe chain Is u follows. 

"lll.st.criDnaa • ~ lrttl b 1 ~ wbcRby Ill cWIOmr:r loutiocu thol1n: wid! in 1M t $0 (ooc squ.an 
cell art CCIUIIlOid u bcJaa pllcild •!he COftllr o(d>ec.IL IWuriDcion to ISO (OOC~q~~~R ulb mJllla that 
tho m•d!cmet!ql c"--fta .,.._ Clll piOCMd cftklcndy, end tholncnm<Mincful cflalnaion.o Ia 
CIIJU>mcr locoOoe n ~pond. ._.., lbc ,_to JOO or $00 (oct would opctd up d>< cluiUtUI& 
ptOCUJ dnmldcally, llld alii PfO'rido 1 ¥11)' occcpcablc level o( pndJion in dwttr (otm <tion Note, too. 
thlt the PNR ulcllllriool of UO ,_ -.r cello b pncbc - b&Kd on the loc:al tatotudc or the ceiL Thu. 
,....., cello do aocmt.p u ...,. mo-IOUdltOWord tho oquaoor. 

11 BCC&IIUihe ra-'atlon Into ISO foouqurt cc!IJ m1y cowc <~~>tomrr locat!ont tllatocn~.tlly &rc ., the 
fanhcsl comar of a uU to be consldond •1M ocll'tetntrr, die clwwina al&orilhm will ~tt~~ally Cl>cd< to 
<IIJW'C lhll 110 .. 111 tdclcd to 1 cl\1111t eu...S 17.700 (• 11.000 • l • ISO) C<tt from Ill< ctv11n ' • m1tro1d. 
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~~ The clusterina al,goritlun Ortt calculates the diSIAIICe between uch cluster ar.d 
every other cluster in the w11e center scrvtcc 11re.a. 

b) The alaorithm then dctcmuocs the shortesl diSWICe ber-.ttn any r-.-o clusters. and 
associateS thc$c twO ciUSlers together. 

c) Next. the aJaorithm determines the next shortest dlsWICe between any two 
clusters or cluste~ chains. and associates these to,aethcr. 

d) This procq$ conti!!•X11!11til all ou\licn trc cb&inalto lllWil cluster 

In addition to creatina clWns to associate ou\licr elusten to a nwn clUster. the clus~nna 
alaontbm calculateS the area of the I'CCWiile covcrina the convex hull of each cluster and 
the ''aspect ratio" ofthls rectanale.lf 

When this pnlCCSS is completed. the main cluster and its subtmdina ou\lien arc 
considered to constitute one acrvina area. 

The dcscriptioo the HM S.Oa Disuibulion Module in SCC'tion 6.3 provtdcs arcater detail 
on the model'• ma!nocrioa of owidc plaa110 serve maitt and outlltr clus1cn. 

5.5. Polnteode Tranal•tJon Procuae• 

Poin!Code is a Microtoft Accas '97 dr!Jbeac procas tbaiii'IIUl&tcs b<Nun coordJnatc 
systems, computeS dJJW~Cet and UJipu additional chaBcteristics to cluster records, 
Amona the activities cxec:utcd by PointCodc arc the followina. 

Convert the lathudc and IOOJiiUde coordinates provided by PNR for ciUSler c:cntroids to 
V.tH coordiDala. Emurc IIIII modeled clislribulioa rcctanaJes b&vc ao aspect ratio and 
ue& that ~ aiiiiDimum dlmC!l!ion equal to rwic:c the default drop lcnith for that 
lines density ranac. C&leulatc radial dlatances bcNrecn main clwtcn and their scrvtna 
wire center. Calculate radial dlsWICes between outlier clusters and main clwtcn. 

Compute omcp anaJes ~,~.wen main fcedcn and the clusters tbq sm~c and compute 
alpha &n&les bctweeo dustas and their subfudcn. C&lcula.tc rectilinear (riabt anaJe) 
distaoca bet• rem maltl eiiiSICn and their SCTvina wirre center, and between outlier 
clusters and main clllltcn. 

On the basis of the cbarloclcristlcs of the covering ceo. assien lernln and lines density 
zone c~" 101M dUSkr. 

"Tbo •'P'<' l1lllo Is lbo l1lllo of lilt llonb·$olodllatiJII>"' lbo EaJt.w,,. ltAp oflbo r«~&~~ato --• lilt <Oft vox bull oflbo clulw. 
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6. Module Descriptions 

6.1. Input D•t• File& 

11.1.1. O.mog,.phfc •nd Geofogfc•f P•,.m•t•,.. 

!Xmopaphle and acoloaiCIJ panmctcn ue oblalned hom a cb~ab&K de• eloped b~ PNR 
and AJ.sociates of Jcnldn10wn. PA. Sccuon S, above, explains in de~all how these~~~ 
= developed. The d&la tile raultina &om IMK proecucs is OIJil.'l!Ud by su1c and 
ICicpbooe company (sl\lcly arc:a). Exh custoi!Kr location ctu.mr (both main and outh<r) 
tdcntiJied in the wire center scrv!cc areas of the LEC modeled appean as a separate 
re-cord in lhis MiCtOsotl AC«SS 97 dmbuc. Each of these clus~tt r«ords eonlalns the 
followina illformatlon: 

• Identity of the LEC and wire c:cn~tt scrvina the clust<r; 

• locatlonal inl'onnatlon about the cluster relative 10 ils wire ccniCr, the 
prcdominanl CBG in whieb it falls, iu neateSt nciJbborina ciUSICr and &UOCialed 
di.swlces; 

• Area and climmslonaiiDCaSW'CmCIII.S of the clusiCf and iu lines dcns1ty, 

• T mlin and acoloaietJ paramcten; 

• Number oftclephone lines by IYJIC: 

• Number of households and number and type of houslna wuu: 

• Number of busincu tlnns and m1ployccJ; 

• lnfcrmation aboUI tbe 6w:tion ofa wire center's lOW lines arc rcpracntcd by this 
duster, the a--ae loop dlslribWon distance of 11.1 subtcndina oudi<r clustm and 
t.oca1 nl.llllbcr of Olltllcr liDes. 

The compl& list of d,,, fields in the Clu.mr Input d&la table is as follows: 
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Cl-~ Oata Table 

5I* TOiaiAru I -HU OtlaCII 
CLU AIOICIRIDO I ·HU 1111Cl1 
c~ Company Stale HU·2 I 
NIQI_IO Ottl$4y lJnniSO Molt HU-4 
G<oup RodtOIPII HU·S·9 I 
CBG RocllH¥11 HU·10·18 l 
ChltWGtoup 5;lt1 Text HU·2~8 I 
Ovtnll0u8d I\Yit~tOIPII HU·SO• ' Ovtnll Omega TOiallM>n Mccole 
o-.IAiplla r~a ... ~ a-
Radill Oitl Feet TOUIRa&.-. Fonns I 

- 0.. 01 Oullilw Check Sl)eCIII LrM E/nployMI 
Outlier Ou8d Puclc~ Frw<:WCUne 
Outlltt Omega Single Lint au.._. AyglOOOOill 
Outllr A.llliW HouMIIcldl T0101111Jnt 
OUdiW Rllill OIOa 

C&lculalions to dclctmioc total routt·rniles of lnttrofficc facihlles reqw.rc as inputs 
seveR! dlstaDcc measures. Th.c:sc l.xludc !he dlSUtoca bccw"n ueb LEC EO and the 
tandem switch dw IJ usumalto serve it. !he diSWIU bccwccn !he EO IJid !he STP pair 
dw scrvu it. diJww:a bct'l\CCII STPs, distances bcr.ccn llnCkm offices,IJid !he V&H 
(vcnicai iJid borimotll) coordinates of each SWitehini cntil)'. TMse dAta are c&lculated 
fiom a database lloensed (rom Bellcore, refe:rred to as !he Special LERO Extract Oat~ 
i SLEDw) file which coa.ulns Information from the Local Exclwlae Routina Guide 
("LERGw). The SLED iD.tucb the V.tH coordinala of each switchlna c:Jtil)'. and the 
nature of !he Clllil)l, c.a.. end offic:c, tmkm, STP, mul11p.lc use. C'll:. Appendix D 
provides an outline of r}. process used to develop these disWice measures. 

8.1.3. ARMIS D.ta 

These dAta are obWDcd from the 1996 ARMIS <43.08 ~rarina Oa1& Reports. AR.\oiiS 
da~a are •ubmiaed to the fCC annually by •II Ti~r 1 LEC1." Th( followina clcmcr IS of 
thc:sc d&1& arc CX1r'IIC'ICd. 

1' ~. Rq>ottin1 1\oqu~mUI fotCcnaln CW. A an4 Tl<t I Ttltpllont Compolllct (l'azu )I,•J. 61andl 
69 of lilt FCC'1lblla). CC Ooctn No 14-lll.l FCC Red $710 ( 1911) (ARMIS Onkfl mod• !ltd on 
t<COII, J FCC Red, 6J7S (19U). Tltr I LE.CI.,.IIIoM wdlt"""' duft SIOO miiU."' _..., nvt~~rr.... ...... - MtVIca. 11111 itl<ludn ..,., $0 tomm 
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• The number of residential access line$. includina all reSidential swnched access lines. mc:ludina those .,..,th lht nne (I fR) mel me&sured Dte (I MR) $Ct\1Ce 

• The nwnber of business access lines. inci•Jdina analoa Single business lina. ana.loa mulu-linc bu.nnc:ss li~ and diaiw bustncss li~. the1c CDtals include Oat rate business (I FB) and mea.suml nlk business (I MB) smale hnu. PBX trunks. Centtex lines, hoteVmotcl. lona di.nmce uunks and multi-line semi-public hnes 11 

• Analoa and diailal special access lines. lncludina dedicated hncs coMccuna end usen· pmnises to an IXC POP, but do not include inlrllA TA private lines 

• Public access lines. which include lines associated .,..;th coin (public and semt· public) phones, but exclude customer owned pay telephone lines.1' 

For companies lba1 do not report ARMJS. HM S Oa makes use of dal4 reponed in vanous sourc:es listed earlier In Section S.l . 

6.1.4. UaerlnpiiD 

This wqory comprises over 1400 user-definable values. These ranae from the pnce of netWOr1c eomponenu, 10 the percentqc ofjoint·use end offices and Wldcm offices to capital structute. HAl has supplied default values for each of these vanablcs .based on its collective judpDCD~.as aupcn!Cd by subject llllliC experu in various ucas of netwOr1c tcchnoloar, opa-adoas and ccoDO!llics. Uscn em vary lhesc: default pan.metcn 10 reflect unusual local cooditiODJ. Appcndlx 8 contains a completc description of lhesc: variables. Ilona with the default values lba1 have been usiJOCd 10 them. 

6.2. Outside Plant EnglnHrlng 
The Distribution and Feeder Modules arc the main modules conu-olhn&the engineenna of outside planL While Scctlo111 6.3 and 6.4 below discuss the unique aspects of each of lhesc: modules, this SCdloa dacribcs KVCrll feal\lrcS and usumptions common to both modules. 

Fiaurc S shows the basic outside plant sc:rvina confiauration used by HM S.Oa. 

.. /d. ... t•l. 

"ld. oil. 
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/V()U thDI clwttrs 
may b~ rutanpfor. 

rOJiur thaJt s~ 

Subfccdcr 

Feeder Clusrer 

Wtre Center 

DlC or SAl (alwa)-s 
located wit/Una cluster) 

Outlim connected 10 clus!er via 
bnnchlna rectilinear cables, with 
eac:b outlier connected to its nearest 
nei&bbor 

FIJIIre 5 Loop O.t:aldt Plaat CoQJ\pradoD 

1lle Model &S~UJT~es a maln ehwcr and its sub!en<Una outlier clusters constiiUie a scrvma 
area. Main feeder cable (tbat may be sbated wilh Olber main clusters) and subfeeckr 
cable cxtt:Dd from lbc wire CCIIlCr to tlx centroid oflhc mai.G clustcr. If the main and 
rubfccdcr cable are coppe1, 1be Jubfeedcr cable lmninate:s iD 111 SAl .. If t1x feeder and 
subfcalet 111! tiber,lbe sub(eeder eilber terminates 111 slll&lc DLC RT ltld adjac:enl SAl 
located 11 the c:entroid ofchc main duster, or ex~end.s via tiber "conncctina cables" from 
the Centroid 10 tw0 or more DLC RTs and ldjaunt SAh located within lhc cluster sou 
10 ensure no copper cl.istribution cable lcnp exceeds lbc usa-ldjUSI&ble maximum 
&lllloa copper dim-::c. Tbe choice bci'Wetll copper and tiber main feeder and sub feeder 
is made accordina 10 lbc crileria disc:ussed iD Section 6.3.S, below. lo all cases. &lllloa 
copper dislributioo c:ablCII CXICild fiom !he SAI(s) 10 tlxir subcendina c:ustomer locations 
within lbc !IIIIo duster in 1 badcbooc and bnnch fashion. The d&la pcoees.s usee! to 
locate CUJIOIDCrl and idcDtlty pop"l"ion clusters also~ tlx "aspect ratio" of !he 
overt yin& reemn&le tbat deliiiCS the boundary of a awn cluster, and iJ used in 
dc1cnnlniDa !be locadonoflhe Abet OLC Rfs and layout of !he backbone and bcan(h 
distribution amnaemcnt 

From lbc c:entroid of a main cluster, copper cables CXICild 10 ncb outlier clutier lhal is 
served from lhal main cluster, wilh Cldl outlier clustcr connected 10 its nca:est neiahbor 
(cilher tlx main cluster or .anolhcr oullier cluster), via a riaht·an&Jc route. These copper 
cables 1erminlle ritlxr &IIIli SAl or Tl remote terminal at lhc ecn::oid oflhc oulllcr 
cluster - dcpcndina on wtlclher lhc dislancc lhe sianaJ needs to be carried falls short of, 
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or excecdl, a user-adjustable 18,000 foot we1hold. Subscnbers '" outlier clusters arc usumed to be louted on routes within the outlier cluster that may be diStinct from the 
rou11: tra~led by the Qblc fcedins the outlier's SAl or Tl remote tcrmuw from 1M m:1111 cluster. Because of this. a sep&Bte analos copper dtstnbution cable Is run from the ccnllOid oflh< outlier 10 individual customer locations. The model docs. however. assume a mockntc amoWlt of SUUClUIC sharins be~cn these rwo c:1blcs wnhm the outlier cluster because of the pattial coincidence of their routes. 

8.2.1. OUU/de Pl•nt Structur .. 

Outside plant suucturc ref en to lhe kt of facilh:ies that suppon. house. gutde. or olh<rwisc proteCt distribution and feeder cable. There li1'C wee I)-pes of structurc 3cnol. buried and undcrsrowld. 

I) Atrlol ~tun 

Acrial SUUClUIC typically consiJu ofpoles.<G Pole invcstmcntts a funclion of the material and labor c:osts of pllcing a pole. A uscr-adjUSI&blc Input allows the 
eustnmi:alion of the labor component of pole in•utmcnt to local conditions. HM S.Oa computes the tow investment in &erial dlstribullon and f«dcr suucrure 
within a CBO by evaluatina relevant parameterS, includina the disu.xc bei'Ocen poles, the invesuueat in the pole iucJf. the total c:ablc sheath milcaac. and the fraction of aerial suueture alona the rout;c. 

The model auumes fony·foot Clu:l <I poles. The speclna be~ poles for acnal cable iJ llxed within. a aivcn density ~e but may vary between density ranacs. The number of poles on a liven route is calculalcd a: 

I + (row ciiSWICCipole spaeina). rounded up. 

1) Burled Slnlentu 

Buried SUUCIUI'C COCISists of lmltbc:s and related protcetJon apuut W&1Cl and otbc:r inlrv.sioaJ. rbc lddl!lonal c:os1 for protceti~ ahcathina and waterproof fillina of buriocl cabl• iJ albeoJ amount per foot in the cue of fiber cable and is a multi.pUcr of cable cost in the cue of copper cable. 41 The k"al invcsuncnt in 
burioci SINCtlft iJ a ftmc:tion oftoul route mileaac, the fracti.on ofbu.ned 
SU\IICIIIrC, invesancntln prolcctivc shcathina and fill Ina, and the dcnsity·ranac· spccffie- oftrendUnf, 

'" In lbo two lllpca dalsity tona. mot1 MtiaJ SINCtlft b auum•d 10 be lnlnbuold'"l n .. r ubi< &Del .. block cab&e .. '"'dwd co btaiwt 1 

' ' The dtfw~ ""- Cot >hod~ Ina ara SO 20 per fOOl for tiber, &114 a mu lllpllat of I 04 for <OI'I'fl Tht dllf<m!llfUIIIICIII rtn.cu lbo faa: .. tllo -we dlam<Ur o( nbcf aitlt II OKfthtlly COMWII (ot d11f<m11 .......S .,._ben,~~ cable diMsc!'f ......_ wldl Cbe lllllllb<r o( pan d COftwtll. 
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)) f.inthrground Structurt 

Undt~Wid SIIUClwe conslsu of eonduil and. for feeder plan!. manholes ;u,d 
pwlboxes. Manholes are IIStd in conjunctton wnh copper cable rou~U: pullboxes 
are IIStd on routc:S !hat are served u clusi vely by fiber cable. The 1o~l inveStment in a manhole varies by density zone and includes mareri&ls. frame and cover. 
c.'<cavation. bacldill. and sire cklivety. lnvesum-ntm fib« pullboxcs IS a !Uncuon of materi&ls and labor. Unckrpoutld tables are hollstd in conduit faclhues thai 
extend between manholes or pull boxes. The total Investment In Wldcraroutld 
SIIUCI'IR is a functioo of total route milcaae. the fnction of und~Wid 
sUUC1Ure.lnvcstmc:nl in conduil manholes, and pull boxes. and the cost of 
~nchina needed co hold the conduil. 

In each line density ranae. Ibm lillY be a mixture of aerial, buned and 
- und~Wid sU\ietUre. For tlW!Iplc, in downtown urban areas, It is frequently 

ncccuary to install table In Wldc1pound conduit systems, while runJ areas may 
consisl almosc cxclusi~y of Krial or dirccc·burlcd plant. Subutbln areas may 
bave a ~ balanad mixcun: of all three JII\ICNR types. Also, as desen"bcd 
more completely i:n Section 6.2.5, below, the HM' 5.0a pennies certain amoWiu of 
subslirution between buried and aerial SINCNre based on abnonnal local coSt 
conditions. 

Users ean ldjiiSt the mlx of .mal. Ulldapound and burled table assumed w11lun 
the model. These KI!IIIP may be lpeGified by density zone for fiber feeder. 
copper feeder, and copper diJtribudoa cables. Appendix B includes detatled hsu 
of the 1W Model :sti\ICIUre ckf&ult val~ for aerial. burled and Wld~Wid 
planL 

8.2.2. Te,.ln end lt. l'mpeot on Plecement Coe£8 

HM S.Oa incorpon~a the effects of aeoloaical ftc10n on req~ sii\IC!'IR 11\vcsuncnt Tem.in facton considmd by the mnckl it .elude bedrock depth, rock han!ncss, swface soil rype.llld W&1Ct depch. Eech servina area is assumed to have the cemin 
chanclaistlcs of the CBG in which it predomlnalcly f&1ls.. '1 

If lhc IW dqKh in a iCfVina area iJ leu th.an • user-definable rock depth threshold. A rocky piKCmetll mwcipliCT incrusts SINCNre invCSUDcnl in poles. c.ondUll placement, 

' 1 MAin cl...un and !heir tul>calodint tub<hugn an noc mvlcud 10 raucncin Jy whllln a t intlc CBO. Such a ruaicdoo would Impose ., anUiclal lnlllllon on cht •rwural" M"'Lna artu bt"'& ldtnlilkd by lh• MOCS.I. AJ a tnlllt, cht procloooiuoll C80 IDIIIl bt UM<Iro clctam111c !he,.,.,., chancwuc~ac If appropnouly diJd&IIY..,: 1 j j-dMa "-o .....n.w., a IDOR precdC • ..,...._ o( !he umJII dwktmstics or sa'\' in& areu acmiq ~ CD<i1 could bt "'*'«. 
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and tmKhin&. bc<ausc it is more difficult to bwy wle m rock tlwlon S<"ol ' ' If ~rock 
doc.s not exist Within the placement depth. then the swface sooltexrure oscumincd to 
dctcnnine if soli can II¢ plowed. or of more e~pcnstve placement ccchntques must II¢ used The model causes the rock placement multiplier 10 VJJY with rock depth: the entire 
multiplier applies If the rode dqxh Is wo. and the value upcrs I marl~ to unt~ 11 the 
user-defined p~cmcnt depth. 

Cerutn kinds of sutfac.c textureS may ""ruse the cost of riiUCrute When these au cocountc-rcd. the model CXlrKU a muluplicr from a lookup tabk tn the dutnbuuon 
module inpuu worUbect. and applies It to the strucNrc investment as dctennincd by the dcruity zone. If both difficult soil conditioru and rocky conditioru arc cncountened, the 
model will multiply the strucNre invaunan by the sum of the rock placcmcru and sunacc tc:X~~R multiplicn minus one ... 

Watcr tablc4eplb doa not have a rianJiiu.nt effce1 on trcnchlna cosu. but may affect the 
COst of placiq m&Dbolcs. The model inacascs manhole piiCCI!Irnt c.osu by &II.SCT· 
adjustable IIIIOW!t (default val11t of 2<We) of the oominal placement cOli wbcncvcr the water table dcpch is las than a uscr·adJuslablc minimum depth wiM»e default value ts 
five feet. 

Labpr cosu for plw:cmau may II¢ adjusted for rcaionaJ van Ilion by the appliwton of a 
uscr-entcted labor adjustment factor. 

5. 2.3. St7vcfut'e Sharing 

Ouulde plw III'\ICtlll'eJ arc ICftCt&lly shared by LECs, CATV operators, electric utillua, 
and olhcn !Kiud.ina competitive acccu provi&n ("CAPs") and IXCs. To the extent 
that scvcraJ utlliria may ~ cables in common aencha. or on common poles. it " 
appc optille 10 sll.tR the cosu of thac 111'\KlUr'C iiCIDJ amona thac users. F wthcnnorc, 
martholcs may be shared by all low voltqe utilities as well. The HAl model assumes sharina of SII'IICtllrC cosu 11110111 the various utilities that occupy the suuc~~~re. Ahhouah 
assumpcioas COCICU1Ibla the dqree of abariDa arc USCT·adJustable: the default valua used 
in the HAl Model renect best forward·lookina. economic pracuca for the various 
utilities involwd. 

4.2.4. u,.. DetWty CoMJdenrtlon• 

A numb¢r of pt.r'llllderS, such as the till factors for distribution and feeder copper cable 
and the mlxNre of~ buried. and aerial plant. arc dcpcndtnt on line dcnstty of 

"Tho HAl MoSII dt(ault mulmwn val"" (Ot &tOioti•al (acton ate., t'Ollow>- roc~ dtpdl WnlooiJ c.ulfta ...,.._ ='*IAa COII.l411dos; lwrl rodl: pllccmcftl....aJpllor.J..5; and ooft rvdt pl.acu ..,. mvlnpllor, l.O. 

.. ~""' 6~5. too low, lndicMa bow"" MocltlouromallaJiy will od)ull lho froc1 .... . or bun~ and Ml\al liNCNII ro rtrlca ..-lc dool<a boMd oo ._.,loW COM <oncht14<U (ot tllctc •-11110 l)ll« 
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the servina ~L The line density is defined 4S the to~l number of subscnber Aecm lanes 
per squ.uc mile. While entire s,ervina attu ue usoctatcd wuh m given density zone for 
pwpo~ of atcumuWing density wne mullS, HM S.Oa makes a scp~te density zone 
determination for the main cluster and the outl.icr clusters. bucd on the CBG to "'htch 
each belonss. when it is sclcctina which dcnsily·wnc-dcpcndcnt factors to usc in a 
calculation. In HM S.Oa. as in HM 4.0. line density Is broken doiN!l into ntne different 
density ranaes. 

Dtnalty RJ~OM 
(lln ..... q. mile) 

0·5 

5. 100 

100.200 

:200 ·1150 

1150 ·850 
aso. 2550 

2550 . 5000 

50ClO - 10.000 

10,000 • . 

8.2.5. Economlr: Ad}14tment of Stnlr:tvre Fraction• 

The HM S.Oa Distribution and Feeder modules auwm.atically edjust buried and aerial 
str\leiUte &.ctiouto ICCOIIIIt for lhe plan! placcmm1 coru occasioned by local soil and 
~ coodidons. The llSCI' ~pccilia DGmin&l bllricd and .mat fi"Klioru. alons wuh 411 
"at Nit" portion of tbc buried cable fraction that unfavorable eos1 conditions can eausc to 
be shifted 10 aerial. The model ealcul.ar.cs lbc local relative cosu o f buried and aerial 
str\leiUte - lncludlna both tho edditional piKemcnt cosu arisina tirom local terrain 
condidoa.t as wdl ar •'» life-cycle maintenance and capital canyina coru of the different 
structun: rypes.•' T'ais local relative lllt-cycle COS1 of buried vmw aerial stNCtUrC iJ 
then ndocd 10 tbc oalionalnorm for rcluivc buried 10 aerial life-cycle cost. The model 
then edjUJIS tbc IICrial &.ction up or doWI:I (and buried fraction in invene fashion) from 

,, Tills c:alallodae oftbt rdad" ur • ..,..to ClOSIJ of plant plxod on variovs diiTetmt ""'C1UI'Cs ls computed 
u ton-.. Plnl. .,.....rooc ...-IW' 111-w c:otU .... calai~MK...,., added 10 111e pa·root .,.....,.,., 
<011 of tbt pordoulw 11n1m1ra rype -~ rc. tho usumod lmOUIIU of inter-utility JINCI!jft sltuina t!w 
ljlply 10 ciJe ponkvJ:w- typo. s-.J. IMU&J chatJt faaon Itt clntlopod fO< Qpiu' c.vT)'Inl 
cosu..,., ~-. 1lMM ~~tun.,..~ wtdllll 111e "LCFtd.tln" llld ·ccr ,.....,.. ...,_. 
oftbt Diltribudoe Modult us:ln1 tbt- m111lodoloala dacribod In Soctjocu 6 6.l (for CApit.al WTYint 
eosu)ond6.6.l. l (for IK'IWU\~tcoor:o)docwnCifdna 1M KM S.O bpmu Mod.la F'rnally, thr 
plant nct Jnv-c cost il multiplied by 1M wm of the &Mual COj>IUJ cmyina <OSt llld mat~~utwKr «Kt 
(Odeln, 10 yit141ho nkvw IMU&I IIfo-cyclo pa· foot cott of 1114 JMf11><U111 l)'l>Cl of pl&nL 
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liS nauonal defauJt value by up to the full amount of·~ ri~k" suucture. dcpcndina on the desrtt of difTcrcncc in local venus nauonalnorm hfe<ycle costS. 

A loalslic curve Is used to specifY the scnsilivuy of suucture cll01cc 10 dilfertnccJ 1n 
~~tivc cost. The " KIUVC" shape Of the ioaiJtic function SIII&CSU that I Milia! 
divcracnces of local rt~vc saucrurc COSIS from "nonnal" relatiVe wucrurc ccau cause 
mort stNcture to be shifted KtOss l)lpcs than do 1\uther incruscs in tlu~ dlvcracnce. The u.scr·adjusub.lc dcfauJt fraction of buried nruc:turc that is "at riJk" 1.0 be convened to 
zcrial saucturc based on adverse locallifc<yclc c:osu is 75 pcrc:cnL 

6.3. D/$trlbutlon Module 

6.3.1. TrNtment of Main Cl~ar.n 

HM S.Oa lats distribution plant dlrtctly over lho rttt~~~aular areas where customer 
clustcn are IOC&lcd. ThiJ plant extends from the SAl location (or locations) 1.0 the customer pt'CIIIlscs in lbe clustcr. The bask c!Uinbution conl!JUntion employed by HM 
S.Oa for the Dllln clusren Is a "p;d" topOIOJY, in which tapcrlna backbone cables 1'\111 north and soutb from lbe SAJ(a), while branch cables extend east and west from the 
blckbooc cables past lbe individual Sllbtcriber locatloas. .. The backbone cabiCJ 
tall'linau ooc lot dcpch inside lbe ncxtb aod SOU1h boundariCJ of the rccunaJc. The branch 
c:ablCJ nan 10 wilhin ooe los width of the cast and west sides of the rttt~~~ale. 

The MocluJc pcrf'ormJ a !Cit 10 Cl\S\II'e llw tbc fonacst combined back.bonc aod 
distribution cable nm docs not exceed a useNdjusublc muimum c:oppu diuance ~ dtfauJt value il I 1,000 fed. If lbe owdmum diii&Dee wouJd otbawlsc be cxc:eedcd. the 
model will extend fiber Sllbfccdcr "coonectina c:abiCJ" from tbe centroid of lho cluster 10 
two or more: DLC RTs (and llljacem SAJs) poshioocd 10 cnsurc tbc maxim= disunu is 
001 exceeded Tbt number of RTISAllocariOOJ il dclamiDcd bY scpuatcly chec:kina 
th&l tbc t.:kbonc and bn:och cable lcnitlu do not CliCeed a fraction of the nwtimum 
dislaoce calc:ulatcd from the upcct ratio oflbc cluster shape, and splinina the cluster atU in either or both dlmcnriOOJ 10 crea1c tbc MCCStary awo or more subareas. 

Main cluster~ with tocalareulcu tbaD 0.0) square miles and line densities areatcr than 
30,000 lines per aquare mllet~n~ !dendfled as COtUistiq ofhiah·rix buJidinaJ, and 
accorded specW II"' nr lpiii'OPrillc for blah riJcs. 

TbiJ hiah·!Ue tat idcndfics cua in which a scMniiiU iJ very small. but iu line dcnJil}' IJ so blah u 10 be Incompatible whtl any exp~on other than vcnical "mcklna" of die C11llomctloeadoos. In such c.ucs, the modtl assumes the diSUtbution 
c:ahlc required 10 JaVe the main cluster co!Uisll of rlJcr cable inside the hiah rix buildina. and that the SAl requJrtd Cor service Is located in lbc basement of such a 
buJidioa. The number of OoorJ In tbc blah rise bulldinp Is CJtlmatcd by dividina w 
.. n.c ~ .,._ ...,. indiO HM s.oo 10 c1a1oca --a..· ·oooa: "•UI"IIMI"W~ ;, 11M v .... rca~ and H~ (V .t H).,._ dlolll......wd Ia 11M a.~ loclusvy. 'Tbtw .-dmatts at~ln!mully (Qftlimftt.M dlt!'tt l lillttly ftom .,.. nonll. 10<.1111. <Lit« Wnt. 
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~cupted buildina space by lhe area of lhe mam cluSter. reduced to account for s~eu and sidewalks." The occupied building sp~ee tn sq1111e feet is calculated u follows· 

occupied space • 1,500 • II households + 200 • • employees. 

For "regular" servlna &tUS 11w do not mwlhe hiah·risc test. lhe model computes lhc plot size per customer location by dividu!g lhc effecuve area of lhe matn clu.ster by lhc number of customer locations in lhe main cluster, as suucd above. The model assumes tlw each customer plot is rwice u deep IS its fronugc. 

However. a refinement to tha calculation is required 10 account for lhc factlhat many llousdtolds O«UpY dwelling units llw cannot be elwuuriud IS single famtly deucllcd homes. Likewile. SlrUI:tllfCS occupied by business csublishmmts may ranae from small single-tenant stores on small loiS to Jatac, multi-fioor buildings (hiah·rise butldcna.s ;ue treat~ separately). A rcsidalce and a bllsineu mctboclology IIC edoptcd 10 represent more realistically 1he ICI\I&I situations 1hal may~. 

For residences. !he Census d•ll"'se supplied by PNR identifies lhe number of households loc.acd ill various typeS of buildiap. HM S.Oa assumes llw !be SpiCC 
~cupied by resideoces olher lban •inaJc·family detached units is half that of detached homCJ, and IICCOnl.iDaiY reduoct the number of customer locations in calculatina !be clfeetlve plot tlza of delac:b&d homes ThlJ reduction tqi!Citnts rTMm adcquauly the spau (includlnalhc ICI\I&I Uvina quancn, shared facilities. pulcina lots, and olher uca aro\IDCI bulldinp) llw bousdwlds in muki-dwclllna units occupy relati~-c to a detached sinaJc·family bomc. lbc reduction ill effcctivc CUStomer lacatioM iJ m.ede bcfo~ calculatina the lot size in !be IIWIIlet described above. The intmt is to cal cui au 1he elfcctlvc lot size llw cScucbed homes would have in the main cluster, and Ia)' outlhc disaibution cables accon!inaly. lbc model &ssi.IIDC:S 1he arid pancm of cables continues lhrouabout lbe area wbcre multi-tenant W\lts are located; lhus. 1herc is no additional efficiency a.ssoc:ill.cd wilh scrvina sueb prcml$es. 

The assumed reduction in cffcctivc households ia conscrvatlvc because 1he model assumes mulli·ICII&Dt UllitJ dilplece one·half of a rcauJar-sit.ed loL Thus, 1hc model will conscquauly llllllac:srO..-Ibc cfrcdiw lot size of dculchcd homea because it u counlin& too hiah a number of equi¥Uelll CUSIOI'IIcr locationa. ThiJ IUida-cstimau of clfecUvc lot size CIUJel more loll to be uswncd. and more diJtribution plant to be placed, tbaiiiCI\I&Jl)' iJ OI"CC1W)' 10 sc:rvc 1hil areL 

8.3.2. TI"Ntmenr of OutJt.r Cluaten 

Outllcrclust.c:n.. act. coosistina of one oriiiOff' customer locauona. are served tn HM 5.0a by the nearest maln cluster. A main clUSter and its subtcndinr outlier ciUSt .n together constiMe a sctVina lmL 

' ' The rc;tuclion In main clwur&Ra (Of""'"" sattu lAd sldowalb. u pru .. c1 .. • fnc<loft.I• IIKf· od~ wid> a.,.,_., ....,. orO.l. 
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Outliers ue COMected to the nwn cluster by copper road cables extending from the 
centroid of the nuin ciU$1Cr 10 the centroid of the outlier. A a•ven outlier may be direct!) 
COMCCted to the main cluster. in which cue ot is label•d a ~r.r$1 ord•r" outlier, or i1 m•) 
~ coMtcted 10 anolhet outlier wllich in rum IJ COMecled directly 10 the main cluster or 
lll!othcr outlier. Sud! COMectioN are depicted '" fiaure 5. Outliers that are not dirrctly 
coMected 10 the main cluster an: coNidc:ed to be "lUsher order" outliers. 

Fiber feeder Is cettnded 10 any main chmer that has at least one outlt rr cluSter. The road 
cables to the fil'$t order outliers clCicnd frcm the point at which tlle fiber feeder termina•es 
in tlle maln cluster. If the right·anale route distance from the main cluster to the f~~thest 
customer location in a fUSI order outlier is less than a uscr-adjusublc diStance parameter 
whose default value is I t ,OOO feet. the road cable curies an ordinary analoa voice sianaJ. 
and is called ~subscn"ber road cable.'' If the fllthc$t customer in an outlier Is more than 
the defllult dlsWICc from the main cluster. or the outlier is a lligher order outlier, the cablr 
carries a dial tal Tl formal sipal10 a remote Tl tcrminal at the unuoid of the outlier, 
and is served by -n road cable." From the Tl RT, copper tables carryina analog s•grtals 
extend the remainder of the way to the customer locati<HU within thr outlier. 

A Tl road cable containJ copper pain, and supports T I slartaJs used 10 provide digital 
coMCCtions betwu:o tbe fibct Dl.C I'CIIIOt.t lamirtals located 11 the centroid of the nwn 
d uster and subsi4ilry I'CIIIOIC T I tc:nninals located 11 the centroid of each outlier cluster. 
The model amuncs conventional Tl U'IZUlnisslon with a user-adjustable 32 dB repeater 
spacing. 

Ia HM 5.0a the tables scrvina sublaibcn from the remote terminals arc assumed 10 be 
dlffemulhan those thai cany the Tl slanaJs to the remote tcnnlnals. The total 
invesuncnt calculated for tbe Tl JYJ!cm includes the coat of the Tl intnfaccs in the moin 
cluster's Dl.C m:oote tetml.Dal. 

5.3.3. Cuatomer Drop Arrangement 

No mancr whether a CUI!Omcr is located in a main cluster or outlier clustrr, the 
cfutributioo .,....._, atlhc ~·s prcmiao ~similar. At a point close to th< 
cUSIOmcr'slocaDoa. a splia: and block lCiminal arc installed 10 eotmcet a drop cable 
containina sewn! wi pain fiom tbe distnbutioo table 10 an aerial or buried drop to the NID located on the wall of the pmnlscs 

8.3.4. lnvut1Nnt c.p to R.tfect PottntJ•I W1rel .... Technologlu 

As reqiiCS1cd in the FCC's FNPRM, the HM S.Oa permits the spccincatlon of a user· 
adjustable cap oo the model'• relevant·wircllne lnvuuncn1110 reflect potentially mon: 
cconomlcal wirclcas dlsuibution tcclllloloaia •J In the HM 5.0a this cap, I (invoked by 
the user, is implemented by placina a ccilina on the per-line Investments comP'.tcd In the 

.. It Is unclclt whclhor RICb I)'IUIIU ex'-. whc1!>cr llocir eotts con bt modo led ~tcvrauly .. , u all dcmOitll>hlc and umln sltwdoM,11114 • 1\ctbct IMto sysunu can mu1111c f CC's crluna rrw wpporud 
WL~cnal M't'ltk.t . 
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Distribution module (i.e., NID. drop. tcnninal and splice. d'•"' ution cable o.nd suucturc. 
SAl. and DLC Rl) !hal would be tcplaccd by the wirclc.u system.'' 

The op(ion&l up c.aleulation considers the cost of r.. J dtffercnt "'ircltu systems: ~ 
"point-point" I)'Stetll servina cUSiomen on a one-one butS. and a "broadcast" system 
serving a number of customers from a shared b.ue station. The point·pomt cost is 
usumed to be a tlxed lliiOUIIt per line served: the broadcast system cost is s~t~~Cturrd as a 
fixed base sution cost scrvina up to a ai>'cn maximum number of cUSiomen, With the 
cost of the base station dislnbuted amooa the number of customers that usc n. plus a per· 
line cost of the radio terminal equipment at each customm' premises. Generally. the 
broadcast system is more expensive than the point·point system for a few linu in a 
scrv!na area. but IC$S expensive if the system is loaded to a substantial ponton of its 
maximum ap~eity. The Model comp~m the cost of the two wireless systems to each 
other for a Jiven scrviDa area. thai cocnpucs the cost of the lo"''ei'<OSt system to the 
wirellne coSL If the moSl economical wilciC$S system's costtSiower. the Model z.erocs 
out the cost of the wltelinc distribution component.s for that serving area. a.nd substirutes 
the cost of the w!rciC$S distribution system. while mainlna the fccdC1' ponion of the 
wircline nctworic. 

S.3.5. Determination of Fud., Technology 

Because It must c.alculm all of the ouuidc plant disWKcs. to dclmninc the kind of road 
cable rcqulrcd, the OiJuibutioo Module abo dc1.mnioes whether C09PCf or tibC1' fccdct 
llld subfccdcr are uri!ized for a a:i- ~en ina-. If 6bC1' feeder llld sub feeder arc used. 
tbc$c CXIald Crom tbe wire C>Calet to tbe main ci\ISII!r centroid. The sub feeder lftminates 
11 ooe or more DLC RTsllld adjiiCalt SAls -located to cnsut'C that the rcmainlna 
distribution cable leqlbs do noc exceed lbe user-adjusuble maximum analog copper 
lml!h- In all cuc:s. copper dislribulioo able is used to link SA!s to CUSUimcr premises. 
The derision wbclbcr to IIIC 6bcr fcaScr depends on whcthcr &DY of the foUowing 
conditiocls arc met. 

a) The total feeder llld sub feeder disWICC &om the wire center to the matll cluster 
ccnttoid b JrC11Cr " 1"':1 t.be user.edjustable CoppC1' reeder Max Distance value. 
wbose default is 9.000 ft. 

b) A U!e<yc:le cost analyaiJ of fiber venus copper (ceder on the route shows that 
fibC1' is more ccooomlc.al.10 

c) The lonaat distrlbulioo cable nm from t.be wire center to the Carthcst cornu of a 
main cluster b pcatcr !han a uscr.fnput mui.mum analoa COppC1' d itWlCC, "'~ 
default value is 11,000 ft. 

"It it WIIIII..S tllo& 1M COli o( dlo mncu t.lnlllnalt l«<ronk:a (ot 1M n11o1 l<c6cr C.CIIklu WfVIIII .no 
.. ltclas rodlo alta would bo IKto.dod II doe wlrtiou .,....,. ~ 

" I l • hii <)'Clo COIU o( tiber- toppot tt.dor att -.pon..S .. 1n1111t """' lll<tllodolocY. U 
dt.K <4 n tllot, 10 caJcua. tllo llft~lt cotU ol OVUido plant pi.o«m<IIU 00 dtlftm~l ~ ~ 
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d) Thctc as a!le&Sl one oudacr cluster wblendane thC' natn cluster. 

e) The wi~Ciess invcsanent cap is tn\'Oked and le~ to the conclusion tlut one of ~hoe 
twO wt~Ciess sysiCUU is the lea1l<OSt soluuon for the scr-'lnll uea.u. 

5.3.6. NS!Hrlng" FHder Rouru 

In HM S.Oa the user may c.lcct 10 have the Feed« Module *steer" feeder rou!es toward the preponderuce of main clu.sters within a ql~Want. 1b.e mod.el computes an aneutar offset from the cardinal default values ofO". 90", 180" or 270" by wei&htine each main 
dustu's ~neular of&ct coonllnau by its radial diSWICc Crom the "'lfC unter loution. and then detcrminina the wciebiCd a venae anautar displacement When feed« cable is stee~Cd in this fashion. the Feeder Module also applies a route-to-airtlne (RIA) distance multiplier. 1b.e valuc of this multiplier may be specified by the user within 1n allowed ranae of Rl~ values. Subli:cdcr cables bn.nch perpendicularly off the main feed« route toward main clu.stas. Th!JI branchina is pctpetldlcular boll! when feeder routes ao In the catdlnal compu.s poult dlrectlocu, u wcU u when the feeder is stttrec1 at an aneutar offset from these cardinal directions. Alternatively, the ~~Kr may dec110 "tum off' 
feeder route SleCrin& IDd have the Module calculate feeder distances usina *ri&ht anale routlna" in the four can1lna;! cqmpm poinl dirtcliona ~ u employed in HM 4.0. 

6.3.7. C./cui~ of ~but/on lnvutmenta 

The model ~~~a the CUS'omer locatioa &Dd cluster cWa. iod\ldina ciUSlef sira and locations. number of lines. lllld li.oa density; &Dd applies thcle dcmoaraphjc IDd an:bltcctural considcmlons 10 clelmniDc the tOtal distribution dislances involved. It then estimates the lnvestma~t In cliJuibutioo able. suppoftlna IU\IC1Uf'C:S, terminals and splices, drops. NJDs. &Dd SAls. 

In calculalinalhcse in~utJDtiiU, the modei!CQulres • nwnbcr of da11 clcmtnts which are provided 10 it throuah adjusuble uxr inpuu. Tbcsc include able sinna fliCiors. the 
il.IJIOUJII of IU'IICtUI'e sharina with ocher uulitics, the relative IIUX of ICilal, buned. and UDdCfii'OUDd facilltlct. the unit maiCrial and installation cosu of the various netwott c:ompoDCDIS, the «kr'l'apbic l'lroc1on klcntificd in Section 6.1 above, and ftctars rclatina difficultlmaln chanclcriJba chat may inm:uc Installation eoN. 

Appendix B ckfina eath wter inpur and the default valuc(s) for w• input u Kt by the model dcvclopcn. Tbc set of inpuu pcrtiDent 10 the distribution calculations arc Inputs B I liuou&h 84 5 (bale cliJaibatioolllcl drop components), BSI throu&h 869 (DLC componmu), B! 10 (ftnlmn lhlrilla), &ad B 197 through 820 I (ucavation and rutoral 
atdvlty 6-cqualey &Dd C:OSU),In Appclldix 8 . 

Thrtt scu of the input pcam~ bear spccialllU!Iaon. The flfSS is the set ( (cable sizina facton appearlna u item 81 I In Appcncllx B. Sizina factOrs are intended to 
11 Wltfft wv.lut ia aMd, II II ·-od M o ....... of fOVtlibcn ...... be .....S to <OMCCI cbo rod10 snu \0 d\c..,. ccnaar. 
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provade reserve capachy above ~~nd beyond the lincJ requirement dctcrmtncd by the 
model. If, for iiUWlcc. a aivcn cable seament mwt serve 15 line$ and t.he sivna fa"or 
set by t.hc model is O.SO. t.hrn the 1411et cable siu detennined b~ the model is 7S 0 5.ur 
I SO. HOWCVCT, cables ate avajlable only in discrete sazcs . .u shown an han B9 an 
Appendix B. The model sclccu the cabl~ siu at or most closely above t.he mtnunwn SIZe 
calc~ In t.hls cumple, t.hlJ corresponds to a 200 paar cable. Thw. t.hc tchieved fill 
is 151200. or OJ7S. Generally, the 1veraae achieved dlJtribution fill iJ stanafic41ltly less 
t.h4Jl is indicated by the raw cable slzina (~eton shown in lttm B 18. The Model ow puiS 
display t.hls averaac ICN&IIy achieved fi ll bot.h at t.he SAl and at t.he "'IDf. 

Second, u disawcd carlicr,lhc HAJ Model auwncs t.hat forward·loolcina practice1 of 
efficient telephone compaa.ies and odler utilities willanvolve subsl&lltlal suucture 
sharina. The dc:fauh levels of strucNrC sharina assumed an HM s.o .. rtatcd as the 
perccn~c of total SII'IICNI'C casu assiancd to lhc telephone company,arc sho..,, in hem 
B 1 &D of Appeodix B. In HM S.Oa the amowu of SINCNte sharina depends bot.h on lhc 
type of stnJCtUre - poles and lm!C'hina - llld the dcnsary znnc. HM S 0. assumes. 
conscrvative.ly, tballbcR IJ oo sharina of conduit in Wldairo\llld lnswlataons. 

Finally, HM S.Oa otrm an opdonal cap on distribution investment as discussed. above. 
ThiJ cap, enabled by PIIMIC1Ct 841 , compam the total per-line wircllne distribution 
costS for all diJt:ribulioa COIIIpOIIaiiJ 10 the COSI of twO lypeJ of wireless systtmJ. One 
syswn's pcr·lillc costb cxpre:sscd by 842: the otbtr sym .m' s cost is p&'lllletenz.cd by a 
base swioa cost, 843, muimiiiD cuaomm SCf'led by 1 base swion. B<IS. and per-line 
radio system cquipmall coa. 844. • 

8.3.1. C•tculetlon of SAl end DLC lnvurmen,. 

The SAlin QCb kt'Vina area pro vida an lnlcrfiCe bclwC"m lhc feeder lAd distribution 
facilities. Each SAl COI1Jists of a cabiDct. inducfiDa suitable physical mounrina. and a 
simple p&SJiw aou c:onncct. In the case of fiber (ceder lbcR is an .djatcnt OLC remote 
tmninal. SAl invcsiJDall il dc:lcrm1ned by the number of disuibution and (ceder pajn 
required 10 be scrvcci. 1br model equips multiple SAIJ tf t.hc pair requirement exccedJ 
the max.lmum SAl capKit) . 

Urban areas oormally hew feeder cablt nl1lnina ~lly into the b&scmcnt of latat 
bulldinp, mbcr diaD iDtcr(acq at an SAl OUISidc of the bullcfina.. In such ascs, the 
SAl, locaud in the bulldtna, il sipilican11y ICSJ expcnsave t.han the outdoor SAl. ThiJ 
rypc of interfxt coasiJa of a plywood bKkbo&nl and inexpensive ·punch-down blocks.· 
rat.her t.han tbe heavy J~etl walhcrproof out~ ide tmnin&IJ found in leu urban areas. KM 
5.0a thus dlft'c.-cntlllla bccwuu oUidoor and Indoor SAlt, the former bclna tlle nomu l 
case, and the 1a.t1er beina wed when 1 KtVina ltU !J idenufied as a hiah·riJc bulldic ~. 

The Dbt:ribution Module aius and cakulatcs lbc invcsuncnttn t.hc SA.Is required in cadt 
SCTVina area based on the number of d!Jt:riburioo and feeder pain required 10 save bot.h 
the main and outlier ciUSlen and t.hc wb&n/non-wban ch.vK teristic of tht scrvana areL 
The pcnincnt input par&IIICICf for the SAl il identified as 8 31 In Appendix B. It is the 
huwled investment in an SAl, t1ated u 1 function of the number of distnbution and 
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feeder p11n Krvcd by lhc: SAl. The model equaps uch serv1na a..re~ walh one or mere SAis. The nwnber requimlls dc:tennined by companna !he cow "in" and "0111" lines dmwld 10 7 .200, which i.slhe maximum r.wnber of pain !hal un be supponed by a Single SAl. 

A gh·en sc:TVing area may be Krvcd by enhc:r fiber feeder or copper feeder. When fiber feeder is used, one of IWO types of DLC equipment is sclecred. The tim as deslanared "Hiah Density" DLC. and is GR·JOJ compli&nL"11 The sec:ond as desaJnlled "Lo"' Density" DLC. and is also GR·303 compli1111. The choace berwecn lhesc two types 15 derermined for ~h sc:TVina area. If lhc number of lineJ is below a thttshold value, "low density" DLC is used; above lhallhrcshold. "hlJb dcnJity" DLC as :uswncd. The lhrcshold is usct·adjUSIIble. with a dc:(auh value of 480 lines. 

The invcstmcnl in DLC equipment. when ir is used. is calculared an lhc DiSiribuuon Module. The parametm involved in lhiJ caleularion an: identified as hems 858lhrough 869 in Appcndlx B. For eilber rype of DLC S)'Jiem. low density or blJb density, the inVCJtmmt is calculated based on user·adjusublc amounu foe she and powering (BSI), for common equipment (B61), and for clwmcl units (862). Other inpuu in the ran&• of 8S9·869 specify, fo. cxamplc, lbc number of fiber suands per RT, Ihc maximum itudal liocs that cao be served by lbc DLC, the number, me and additional common equlpmc:nr requ$z'emcnt of additional line it.c:rements, aod the capeclty and cost of plua·in cards for POTS and coin service. The DLCs 11'1 equipped by the model with line canis of lhc type ~uimlco provide: the apsxopriale lftde ofservjce on lhc analog and dlaital (TI) pain fed off of the DLC- at the diswlccs implied by the suuctun: of lhc main and oullier cluaan. 

IJ.:u. Calculation of Drop lnv.atmenta 

HM S.Oa computes a wcig!Md evaqc drop investment in c:Kh density zone on bolh a pe.r-4rop and pcr·pair buis. The model uses the deW led household type and buslncas line infomwioo comaillCid in the dcmosraPIK database 10 compurc lhe cow drop in~'CStmcnr in each 1CfVina uu. The lOW drop lnvcswcnrls applied 10 the swn of all households In slnalc family etwhed and dc'Kbcd dwcllitlg.s. mobile homes and "other" dwcllina types, all two- and fout·bouscbold dwcllinas. and all sinaJe·linc busiDCUC1 The per· pair drop invesmvmt 1911llet10 the mnalnlng business lines. the edjustcd private line cow, and publk Uoa, u 'WI! as 10 all households In muld·unit buildings conWnins fivt or mote ho<aocbol4a. 

6.4. FHder Module 

4.4.1. Ovetvl-

"GR·)O) (wllodl Is abo uiMci"Ta·)O) " ID urita' doalmtllll IIIII on IIlii In <OIIUIIOft IIIC ill 1M -.ory) 11 • lltlkoro rcq•inmmll docuno«fttcltalina wodt lntnfaclna 1 DLC sy11<111 with M tnd olr>U awn<h. 
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The OisUibution Module pnlducu u mputs to the Feeder Module the main feeder i111d subfecder cable disunces for euh scrvina am. The Fe~er Module uses these mputs 10 calculate the in\'estmmt in feeder plane. 

As seen w lier in Fiaure I, f~ cable bepru 11 the wire center and ends at the SAJ 
loc4ted withi.n each scmna am. F~ 6 displays the buic rnaln fccd~r and subfecdcr architeci\II'C assumed in the model. A key difference between HM S.Oa. compued to HM 4.0. is that in HM Hla the unit of popuWion saved by a civm fccdct and sub feeder cable combination Is the rnaln ciUSICf and Its subtend!na outlier clusters. ro1ther than a CBG. Note that since a &i"en lnlin CIIIJ!er 'an be IIIITOunded by oullicr clusters and/or arc: ... with no popuWion. there may be pps bct\Ocat the m&Jn clusters, u sho""' in the drawing. In ara.s of dense population. they arc, however. likely to be comiauous. 

11 As dilawccl pnvioully, tull(otder auy bo linbd aclllt main chutct WIII"'Oc!IO -11n1 ubi< • di.N N<l ro rwo.,. _.. DLC aTsloc=-c! • adMr poinD willtlft chc main Unll'r S<Jdl ._...., <lblct.,.. a!Jo cWlJiod u (eodor able by chc mode~'"'" ,.~ ~on claulfy tll calllr on Ole w1rt • ..,.,, 11dc or lilt D~C II.T u (Hclu cal> it. 
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As mmy u four main feeder I'OUIC$ may Lcmlinau at ach wi~ center. EKh feeder rcut~ 
serves one qu.dnnl oflhc wire ccnta's service area. and qu.dtallt boUDdaries form 
anaJes of ±4S" wilb !be main feeder I'OUIC$. ,. e.cb main cluster is SCfVcd by the main 
feeder route -ssoc:iaud with !be qt•~t conWnlna the ccnlnlid of the main clus~r. To 
reach each ctusu:r, a sub feeder b~ from the main feeder at riaJa anaJes and extends 
to 1111 SAl within the c:Jusu:r. As dacribcd In Scc:tlon 6.3.6 on the Distribution Module. 
eech of the four main fecdcn may, ar tbe user's option, be Ms~eredM towards the 
prepondaaocc of aulD clUSICr localloas withl.ll the qu.dtallt in quettion, and • rcutc·to
air multiplier applied to the ·~ft f~ !Ollie diNnce. 

The main feeder cable sizes for both fiber IDd copper ftciliues ar~ a function of lhc toll! 
number of lines in cadi tctVina area. and the feeder sizina factor for those SC1'Ytnl areas • 

.. 8<eallK HM s.o. .... V&H -.lina&ts 10 ................. and wiR ......... ru<lcr I'OIIICI ate"'""'"' 10 
cmanau Crorn olio wiR «etor aJoQa t1>o V&H ua. Thno a.us 1t011>C&Ud sJIJ)Idy cloctwlu rtlatlvw 10 
ltltllldt and lonaiN<It ...... 
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Feeder cable sizcj ranae· from I 00 10 4200 pair rule for topper. lllld from llto 216 s1111nds (or f'iber. Multiple uble1 are irutalled along feeder routes when the maximum size of a single cable Is exceeded. Main feeder routes Ill per u they pus the sphce poantS II wbith subfeedcr branehe1 off10 COMCCt 10 the individual semn11 atu.S. Thus, the main feeder uble slw aencrally d~ in incrcmen~ as the distance from the wire center anaeases. 

Both coppe.r and fiber feeder cable may appear on a san ale main feeder route 10 proVIde coMections to differmt s.avina ueas. If they do, they share most suucture, includina poles. manholes and trme:hlna. Copper and fiber cables arc assumed not however. 10 share conduit when lhcy do follow the same route. 

M .Z. Developmental, ... , lnvutmtnts 

AJ was shown in Fiaure 5. main feeder routes extend from the wire center in as many as four diRaions.u Subfdcr cables bn.ndl from the main fccdu 11 n&ht anaJes,J!VInl rise 10 the familiar ttn topOIOi)' of feeder routes. The poin1.111 which subfeeden branch off the main feeder delineate main (ceder sqpncnts. whicl! arc the ponjons of awn feeder cable bctwccn twO bnnch poinu." 

The centers (centroids) of die main clusten may fall in any of the four feeder route quadrants. AJ shown In Flaure 7, a act ofparamelCn.lncludlnalhc quadrant airline (radial) climn« and lllJICI (onxaa and alpha), loc:lle the maln cluster with respect to the serving wire center. WidlilhiJ informatioD. HM 5.0. appHes stnlahtforwvd triaonomarie ealotladons '10 eompuse main feeder and sub feeder distances." The model computes suffic:lcut subfecdcr cable 10 coanectlhc main feeder route 10 the centroid of each main duster. Copper feeder cable always terminates 11 an SAl a1 die cenllOid of the main cluster. If the model calls for fiber foeclcr, the subfecdc.r trnninates 11 an RT at the ccn~n>id.. adjaecut10 111 SAl. 

01 Jrnoc-cmlloillo rail wilbla I alvte quajfwuO(I wn Ctnl<r. no fte<kr rout& wall be pro•aclcd an dill~ 

"Splidn1 is roqvlrod....,.. elM- ,,.... bi ,..., - Jllbi...W.. nw •'* or split"'&. .,.,...,.,. mllerial. tq\lipmcnl. Uld l.tbot, is loo<lu<Wd wid! Ill<_. or elM able Utumtd ia Ill< moclol 

" In nonl lftU......,. • r-.. rooM may..,... oraly one cw <wo morn cl•nm. dill rt<tallftn.r ""'''"' ouwnpdon is atmndy conKrVod•o Nllll••ao Ill< dllci<Dcict llW cCNkl be ru llz.od "'"" a m....S , .. .,., routiaa. 
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The criteria by wbidllbc Mocld decide$ if a main clu.mr il JCtVed by copper or fiber 
feeder cable have been cl.iKuued io lbc D!Juiblltlon Module descriplion. since this 
decision i.s made lbcte. 

Fiawc 8 dcmonslniiCSihal multiple JerVina areas share capac:ity on c:enain scsments of 
the main feeder rourc. Scpncntslocatrd cloKr 10 the wire ca~ter require mo~ capac:ity 
than SCIUJCUU ncar lbc pcripbcry. HM S.Oa addresses this need by laperina the main 
feeder faeililies u lbe dbrmce from lbc wire eentet inci'Wl:l. ThUJ. it 111011 ddmninc 
the various "scpnc:m dlsranc:a, • shown as S·l. S-2. ·-· in Ficure 8, so it can slu the 
cable in each sqman. Tbc scpaau d !uarrcs alona • main route are calculllrd in twO 
mps. First, lbc maio c!US~Cr .A sol1l:d so lhcy appear in the order of IIICtCUina distance 
alona the main rourc. ScJIIICill diiWW1 are !hen calculated as lhe diffem~U bcrwcen 
the main feeder diJt&nuJ of adjacent main ciUJtcn. 

HAl Conaultlng, Inc:. 



HAl Model Releaae S.Oa 

racrl I MCZ:+I I wo ··J ,,.-. ... .. .,.. 
I I I -~~· c-;: • .,."' . , ..... '""" •• • • ••• • I 0 --1 

.......-
S · "-MoM F.- S<pcm 
\IC • M>Ma..--

Fip rc S Mala Ftcdn Sqmt atatloa 

Sizin& CQppef subfeeder cable for Individual servlna &IUS is a function of twO 
pG'IIIICitn: tbe IDtll nwnber of lina wilhill tbe IG'Vina area IIIII tbe copper feeder sizina factor. To selcc:1 tbe appropriale cable tiu. tbe Rquited line apecity u compulcd by 
divldina lhc IDtll aumber of line-s ill tbc tervin& area by l.hc siziq Cac10r. The model then choose• tbc -Illest cable aize lhll meeu or exceeds thla quotienL For iru14ncc. lfthe 
number of llDc:s iJ 200 IDd tbe 1iz!na factor iJ 0.10. the next cablni%C laracr !han 
20010.80 iJ seleaal SIDcc 20010.10 equals 250. tbc 400 pair cable iJ selccud. AJ wuh 
distribulion cable, lhiJ may lower l'•bst•ntjelly tbc avaqc cffoclivc fill compared 10 the 
input value entered. Ml!!qpl~ ~lcs are IIKII ill ~ whne the muimum cable size is 
surpaued. 

The n\IDiber or opdc:al fibcn lit~ 10 serve apvcn savin& area is calcula!ed by 
multiplyilla tbc number of DLC RTs iD lhll Krvlna area by !he nwnber of strands per 
RT. The straDdl per RT ls 1 I.IJCf·adjustlblc qUIIIdty. whih a dcfauh value of four." ln 
the subrccdcr 10 1 puUcular sc:rvina area. tbc model c.hooscJ the smallcs1 optical fiber 
cable b lhll mecu or cxeccdt the required number or strands, whh a mlnimwn cable 
size or ~lvc fiber atrlllds. ill tbc mala feeder. tbe fiber cable on ad! secmcn• is ••%Cd 
10 m«< the AllfCple demand or IG'Vina II'CU bcyood !hal teiPDCDL taJdn& I WCf· 
ldjumblc fiber Sll1lld fill fal:tor into ICCOUOL 

I .UJ, lleln l'o I ~· S IIIIJIM I Slzlttg 

" ~ a 01.C ..........U ,.,..._ a.,....,_ of I"'IIbon.- r .. u d1 dutcUoll ofO"'IISlllu!JOft.lilc 
HM ' 0. dtra..JI oCtowllbora pao•ldts....,..,. ........._,, 
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E.lell Jtillltlll inlhc main feeder is siud to meet the ~u•rements of all the serv•ne ueu 
loc.t~cd pas11hc SCi!llenL For example. 1n Fieure a. segment 1 '' s•ud with adequ~tc capacity for scrvina arcu I. 2.11\d J. Seement 3 "Ill be stud 11111h less capac11y t1wt 
SCi!IICDI I sin« it scrva only scrvtna area J. Thus. the indiv1dwl cable requ1remenu for scrvinaarcas at and beyond the end of a particular main feeder scament Are aureamtcd to detennine the required cable site for that main feeder seilllent. When the maximum cable size is cJCucdcd on a ajvcn Ki!llcnt. multiple cables arc uur.tllcd 

1.4.2.4. Srrucrura ln...,cm...u 

The fraction o( laW, buncd and undcfoaroW\d plant may be sc1 separately for all dms11y =aes and for each feeder able type. copper or optical fiber. Based on these fncoons. the distances Involved. and the cost of various SIJ\JC~ c:omponcnts. the Feeder Module calculates the inve1UIICIII in feeder SINCrute. 

In addition 10 the sbarina of sii'IIC1UrC between teltphonc comparues and other utilities. there are IWO other forms of SINe~ sb&rina relevant to fec;Jer plant Fim. wuh lhc 
uccptioo of conduit. SINC1\I1C is shared between copper and fiber feeder cables alona main fecdtr rouses. Second, IU\ICt\lte Ia sh&ted betwe-en feeder and interoffice fac1lities. A detailed dbcuuion or the lancr type of sllarin& is pracntcd in the intcrofficc section of 
chis tloo!!!!aU 

Alllhc feeder (acillty 111~<>1 ll>ltl"arc computed on a pcr-scrvina .,..~buts. To do thiS, it is nccessay 10 uslp the~ amount or Investment in each scpncnt of the main feeder route to the illdlivldual JCrvina ueu that arc sctwd by thai scpncnL The 
portion of a maiD feeder SCP"' nr investmcDI usipcd to a servina area wbosc lines arc 
e&nicd on that #IJllCII1 iJ COCDpUied uslna lhc ratio of lines tn that servtna area to tor.tl number oftincs in all sctVioa ama curled on that main fttdcr scament This is done 
~ly for the copper and fiber feeder that may COC1tist on • 1Jtven route. 

u .2.1. RelevMtlnput .PetMttaea • 

The set of user inpuls an ! zfault values used in fecdtr calc:ulations appear as inputs 846-857 and 870-871. dacribecllll Appendix B. The FecdcT Module also calculates terrain 
impac~ uslnalnpuu 820-823. It allowa the user to enable reeder stccrlna and to sc• lhc route/air ratio ualoa 826 and 827, 1espectivdy; Qll ovaridc the calculated aspect ratio of the main ci\ISICr and tbcftb)' force main clusters to be square usina B27a; and specifics 
cxcavatiQn llld ~on cosu (jointl~ wilh disuibution) UJina 8197 throu&h 820 I 

6.6. Switching •nd lnterotnce Module 

6.5.1. OVervl-

This Module producn nctWOtt Investment estimates in the followina catcaonu. 
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1) Sw!ldtlllf aNI "'"t ~~JOttr 111\'C.Jtmtfll -· Tlus cateaory 111cludes anvrrunrnt an loa I IIlii Wldtm switchu, Ilona with &SSOc:iated inveruntnlS in Witt erntcr f&cilities. includina buildlnas. land. powu systems :1lld distnbutina fn..;s<~ 

b) Slgno/1"1 ~~~~k IIIVfttmtnJ- This includes mvcStment in STPs. SCPs and 
slan&lina links. 

c) TraiiSport llf'H.Jt-nJ- This carcaory consulS of mvcstmcntln ll'liiUminion systcmJ supponina loc:al lntcroffice (common and d1tect) ll\lllks, tntral.A T .... toll ll\lllks (common and direct) and acc:ns ll\lllks (common and dedit~tcd), 

d) Operator S)tslt111$ l iiYUfm4nJ - This includes in~cstmc:nlS in operator S>stcms !Xl'itions and opcntor wwknu. 

6.5.~. O..crlpUon of Jnputa end AuumpUon• 

For the Switdtlna and Interoffice Module to compute rcqu11ed switchlna and ltllllSI!IWion invCSIIDCIIts. h Rqulta as inputS total line counu for each ...,rc cent<r. diswlca betwftn Jwildla, and ll'lflic pcaU:clncu assumptions. as well u anpuu dcsaibina the clisttibulion of toll! ttalfic 11110111 loc:allntnOfficc, loc:al interoffice, inlftl.A T A toU, ln!ercxch •nac aec:css and opcra~or services. This module takes as da1a inpuiS rninules and c:alllna volumes !'rom AJlMJS, ov<nl l line counts obtalned from the PNR d11•basc for the scrvina ata1 bclonaina to th&l win: cmtcr, and ...,rc center loc:arlol\l and interoffice dJJiallCes from the cliJtancc file ror the c:alculal.ioo of 
tnnsmiuioo r.ciliUc:s invcruwws" It a1Jo requires many USCT·adjustable input assumptioDS. The SCI of u.scr inputs and ckf&ult values described in Appendix 8 lllld used in variOUI plwcs Of the rnodul.c include: 

• 874-815 and 8176-8177, Cot end ol'fic.c ,...,tthina: 
• 886-891, for the wire ccnt.tr in wl!lcb lhe end office ,...,,chn and Wldcms arc 

houscc1. 

• 8 I 07·8 130, for interoffice transmission terminals , media and S1nlel\lfCS; 

• 8143·8149, for fMdcm ,...,IdUna: 
• 8150.8163, forint.eroffice slp.&Jina; and 
• 8164-8167, Cot opcraiDr scrvic:a and public tclepbonc. 

In add.ltion. vari0111 cralllc: IJICfiii\CierS are provided by inputs 892·81 06, and 
miscellaneous paramctcn., ~ u lbc pcftelll oflr&ffic: t1w requires opc1110r wtsu.nce. percent th&l is intc:rofficc, and (!accntlhat Is rou!Cd cllrectly bctwctn cod offices • .arc provided by 8131·8142. F'lllllly, there it a set of lnpuiS rcprcscntinaaurrop~c pcr·IL>C inv=t in varioUI ,...,tdlina and sianalina equipment components by small 

" HM 'Oa ltlclud« a ... of lntnol!kc 41simcc cak•t•-.s .,... • ~ l'tom wn Ufttc< localioft 111fonu&loo lnalkllcon' a Loc:ol E.cdllll,. ~ Guldt (!.£Au) and,_ IIECA Tanlf < 
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andepcndcnttelcphonc comP'ft'CS ("I COs"). appcanna u 8 168-BJ7S These Me -.1 in 
lieu or the results that would be calculattd by the model for smalllCOs wtth less than filly wire ccntm. and bcncr rcncct these I COs' typical pn~cucc of purclwing usaae or 
sud! components from taraer LECs. 

Many or the calculadoas in the Switching and Interoffice module rely on traffic 
wump!lons suaacstcd In Bcllcore documcnts.00 These inputs, l'ruch the user ~y &Iter. usume 1.3 busy hour call ancmpu (wBHCA ") per residential line and l S BHCA prr 
business line. Total busy hour usage is then dctcrnuncd based on pubhshcd Dlal 
Equipment MinUics ("'OEM") Information. Other inputs, which may be changed b)' the 
user. specify the frxtion or traffic that is interoffice, the fraction of traffic that nows to 
opcn~tor services. the loc:al fnlction of overall traffic, a.s wclla.s btcUouts between carect· routed and undcm·rouud local, inlnl.A T A toll, and ac.ccss uatlic. 

The rollowina sectioas dcsc:ribe the Q.Jculations used to lc:ncraiC investments associated 
l'ith switc.hing, wile centers, interoffice transport. sisnalina and operator systems 
functions .. 

&.$.l. f , fndomc. ~ln ..... OhMII 

The Module placa a least one t1ld office Jwitd\ in cadi wire center. It sizes the 
switches pllo:cd in the wile c.cnter bY .dding up all the rwitehcd lines in the CBGs served by the wile c.cnter, apply!na. user-40dj-.ble ~"" lli>c au f'aclor, and then eomparina the raulting line toW to the IIIIXimwn alloWlblc Jwitch line size. The 
maximum rwitd\ line •lu paramcw is uscr-adjiiNblc; iu dcfaultscn!na is 80.000 lines plus lnlllks. The modd will equip lhe wilecenw with a Ji.na)c swi!£h if the number of 
peru (lina and lr\IIW) served bY the wile center is DO puter than a uset·adjiiSiable IIIIXimum size- that defaults to 80,000. lh wile ccnw must Jct\lc, say, 90,000 pons, 
the model will compute the lnvcsanenl rcquiml (or two 4S,OOO.pon switches." 

The uire c.cnter module pc:r(orms two additional capecity checlcs. fim. il compares the 
BHCA produced bY ~ mix of lines served bY each switd\ with a uscr·adjiiSiablc processor c:apacity (default set a a maximum of up 10 600.000 BHCA. dcpcndina on the u o( the switch) 10 dclamiDe wbctbcr the rwitdl is linc·llmited oc pcoccssor real·timelimic.d. lA m· 'rlna this calculaboa. the per-line BHCA input Is ... uldpllcd bY a user· adjustable processor rcann loadlng multiplier. The default value of the fUlUR: loading 

• Bell Comnumlcarlont ac-dl. LATA S ....... Syt""" c,,..,;c hq•wJMftlJ. S«ti<Ht 17 Tn11Jlc Crz;>«"Y- C6v/; o ., Tl·T'SY..OOOSI7, tm. l, M.vdll919. 

" If muhlpl• awlldla .,. rtq~~Wd In 111o wlro cnun. lllty 110 alud cq .. lly 10 .allow r .. mu ltnum lfOioo'l!l 
Ofl tloth •wild>. 
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muluplier varies berween 1.2 ancl2.0. dcpcndina on business line penenuon." 10 refl«r additional pcocessinaloads a\I.Kd by feanaes. 

Second. cbe module compara the offered traffic. expreued as BHCCS. With a user· adJUStable 11'1lffic capacity limal (defauh set ala ma.~amum of up 10 l .800,000 BHCCS. depending on the size of the swilc.h). To m&ke this com~n. the per·line rraffic esum11e calculaled &om lhc: reponed OEMs is mulnplaed by a usu·adjiiSIIble holdang umc muldplicr, which can be separa1ely sel for business and residence CUSIOme!l. Dcfoull values of the business 11\d m idenlial holdina1ime mulliplicll a. 'I: l They cAll be incru.sed above lhat value 10 Rfleet the incidence of t3IIS thai have longer lhan nonnal holdina times, and thus lncreasc the traffic load on the swirch. A example could be he3vy In~ I«CSS m lhc: voice DCtWOrt. If cilhc:roflhcsc proccssoc or traffic capacity ICSU lead~ 10 the conespoodina limit bcina exceeded, the model will compute the investment required for additional swirchn, each scrvina an equal number of tow lines. 
HM S.Oa is capable of enein«rina and costina cod office switchina systems comprised of explicit combinalioll.s ofbost. mnorc and SWidalone swirchcs. But. bceausc accunrc data on lhc: purchase prices of a pon:follo of bon. mnote and Slllldalone switches of vlll)'ina capacidc:~ may not be available 10 the user. the HM S.Oa Swilchinall\d Interoffice Module defaults 10 compu!ina end office switcllina investments usina input values that avcrqe per· line inVUimeiiiS over an cffi.cicnt pon:follo of host. RmOtc, 11\d st.aodalooc end office switcbcs. Thus.lhc: model's calculated end office switdlina invutmalll and conapondina cosu subsume either explicitly IJICCified switch t«hnolosics on a wire center by wire center basis, or a blended overall efficient miKIUle of hon, remo1e, and standalooc awil<:.bcs wilbln the modeled netWOr1c. 

If !be user selects lbe explicit bost. ~ standalooc option. !be user must spec~fy for each wire c.enter wbdhcr lhc: housed swildle:s &R hoSIJ or remotes. u well u usa an corrcspoodenccs bcrween hom and rernoles. The model will dcsianate all Rmalnlna wiR centers u houslnaiWidalone switches. The model then places the hosu and their subteodina remoiCJ on SO NET rinp sepataiC &om the interoffice rinas discussed below. Hosr swltebcs may then fore appear on~ rinas- tbeir local hosllmnou rina. and (if !be host dincdy scrws more !ball the uscr-spc.cilied small office line limiQ alatJer interoffice rina iniCI'COODCCiina end offices and tandem locations. 
The model sizes the hostof'CtllO(C rinas 10 accommodale host-remote umbilical ttunlc 11\d conaollinltRqWrc:mcllta. It then compu!CS investment in SONET addlclzop multiplexers (" ADMsi and cliJiw c.t'OSI _.,..., ("OCSs'j for the host/remote nna and calcula1c:s the avcsqe M>M and DCS invaanetlt per line for all lines in lhe system. The host in1erofficc calc:ulalions also &R adjustecl10 IICCOunt for the incRascd ttunlc and sianaling c:apaclry rcquimncniS imposed by the remota served by lhe host. 

" The mulu111ior 11 Mi AI I .lop 1o0 a iMinou poncndon (o • , ·~ businu• hnu) tloruhold ,., by ahe u1<1. thco lftCft&M1 1incal1y fDl.O AI lOOK bwincu pcOC'IniiOft. 
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End office switcllina inve.suntnt ulculahons obuin common equ1pment and per-hnc 
tnvcsunentS for all tlutt SWitch rypcs from a uscr·adjusuble mvcstment table, '"'hlch 
contains end office investment enlries for both luge and smalllECs. Once the model 
computeS invesunentS foretell switch in a hosVremote system. it c4lculatcs the average investment per line foe all of the lines in the system. 

In more detail. the costina; process is as follows. When the host·remote option is 
selected. switcl\lna cwvu that connpond to host. remote and standalone switches are 
used 10 detcmtine the appropriate switching investmenL These new SW\tdlin& curves incorporate a flltCCI plus variable investment per line for each swill:b type. h is 
reco&nlzcd that ~hue are l&r&e and small host and standalone switch technologiu. and 
thai remotes are available in multiple line sizes. Remote switches cause incremental 
variable illvCSUliCilts primarily associated with the umbilical aunk ports NttSU')' to 
cany cn.flic oriainatilla and ttrminatina on the remote tines to the host switch. The user adjusuble fiXed and variable lnvesunmts for host, standalone and remote switches have 
been SQ!ed ..:corclinaly. ln ICCQtdm;e wilh the FCC's Public Notice auidelines. the COS'I of an entire switchilla S)'llelll eonsipina of a bost and iu associated remoteS. is allocated 
evenly over allllnes se:ved by the bost·remote confi&WUion. 

In default mode, !he model assumes a blended conJismon of switch tcchnoloiJcs. The 
swi\China COP eurves for Ibis blcodcd eonfipation ~developed usma lypical per· 
line prices paid by BOCs. OTE and other iodepcndents u Rported In the Northem Business ID!ormadon ("NBJj pubUcation. •u.s. Ccnltal Office Equipmeru Matltcc 199' 
D•"t.ese>...., lo addltioa. public line and switch 'dala from the ARMIS 43.07 and 
respoa.ses 10 the USF NOI dm requen from 1994 are also employed. 

The module uses a large &.clcpbone company switchina inV~CSUncnt curve thai is based on 
the RBOC and on: avaqc switchina eosts per line reponed in the NBI stUdy. These rwo switc.bina COP points wae paired with the avcra&e sizes of CWTm1 RBOC and GTE 
swjtcllq lkrived from 199S ARMIS 43.07lilll.l and switch datL A lbinl cost poinr for tar&e switches of 10,000 ports was developed from other lodUS'I')' sowccs. A loaarithmic 
curve was then lit to cbesc data uslna leut·squares rean:ssion. As demonstrated in F•BUR 
9, this functicmal form fits !be dala very closely. 

The 1993 USF NOI (Universal Service Fuod Notice of Inquiry) data was used to estimate an avcraae line Jiu for small LEC switclles. A 1995 avnqe line StU was enimated by 
asswnina the I COs bave expcric:llced arowlh in avcra&e lines per SWitch beiWCen 1993 and 1995 similar 10 thu experienced by GTE. The value on the larse LEC cwve 
correspondina 10 this 1995 amalllEC avcraae line sil:e was compared 10 the ICO per line value from the NBI report. 1bls promrrc! a I. 7 fiCIOr wluch was applttd 10 the eoi\IW\t 
term in the loaarithm.ic func:tional form 10 produce a curve of idcnucal shape:, '1111 shit\cd upward by $173 per line compccd 10 the larse LEC curve. The "slope" mulllplicr 

" Nonh<m 8us11101 tnformaltOft JNcly: US Ccn<ral 0!!!« Equi...,UII Matltco - 19'1$, Mc<lrow•Hitt, 
Ntw YO<Ic, t996 
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(default o( ·14.922 in Ftgurc: 9) IUld the conSWlt tcnn (dcf1uJt of242.73 '"Fiaurc 9 for 
large LECs And default of 416.11 for small I COs) arc user ldjust.lblc. 

The pet· line invc:slmall fi&=s from the NBI study an: for the entire end office swnch. 
includin& trunk potU. Tbc invcsuncntliaurc:s an: then reduced by S 16 per hnc to remove 
1/W\k pon invc:suncnt b&scd on NBI' s unplic:itlinc to 1/W\k rauo of 6.1 The acl\lal 
nwnbc:T of 1/W\ks pet wire center Is calculated in the t.ranspon calculation. And the pon 
tnvestmcnts for these lrWlks arc then added ~lc Into the switchin& investments. Fia~c: 
9 sho"''S the switchina investment curves for large LECs resulting from this mcthodoloay. 

Large L.EC Switching Investment 
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Fl&vn 9 Bludtd Swltdt la•al'llleDI Clii'Yc 

W~te center invc:stiDC'OU required to suppon cod office and Wldc:m SWitdlca an:~ on 
&SS\IIIIpdoas rcptd.ina the room size Rqlliml to bouse a switcb (for end offices, this stz.c 
varies acconlina to the llDe ma o( tbc switch), c.ocuti'UCtion costs, lor sius. lAnd 
acquisition cosu and lnvc:sunent In power systems and dlslltbutloi frames. 

The model compuu:s reqldrcd wire center in~~ scpmt~ly for ~h lwitdt. For 
wire centers bousina multiple cod office switches, tbc wire center investment c:alculauon 
adds switch rooaa to houx each addltional swit.cb.. 

The traffic and routlna Inputs listcd previously, along wtth the total mix of access lines 
served by each switch, fon'D tbc bul.s for tbc model's t.ranspon c:alcula1tons. The model 
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determines the oven!J brukdown of tnffic per subscnber according to lhe gtvcn traffic 
wumptions and ")mpuiCS lhc numbers of uunJcs rcquarcd to ~.vry tlus tnaffic. These 
calculations arc based on che fnactaons of tot.ml 1r.1ffic asswncd for interoffice, local direct 
routing, locall&ndcm routing, lnual.A T A direct and tandcm routing. Md acccu 
dcdiu.ted and l&ndcm routing. These traffic &actions arc applied to lhc toull traffic 
gcner:atcd in Qdl wire «oter ~lng to lhc mix of business and rcsidcnual hncs and 
appropriate pu·linc offered load assumptions. The model computes the to~l ofTcrcd 
load per wire center for various clwcs of trunks- e g .. local direct-routed trunks. It then 
compares lhc offered load for a trunk class to a traffic cna;inccnnllthrcshold If the 
offered load uc=ftlhc \!v'e$bQid, lhc computed number of 11\UW iJ JUIIthc quournt of 
the total offcrred load divided by lhe uur·specilled maximum trunk occupancy (defauh • 
27.5 CCS). lflhc tta.ffic load Ia Ius than the thre~ld.the model o\;lAJns the cor=t 
number of tnlnlcs IISina Erlang 8 usumptiom and I% blocking from a lookup ~lc. 

The traffic cnJioecrina threshold valuc is dctcnnincd from the user·spcctfied maximum 
OCXIIplllCY valuc tbtouah 1110tbct ~lc loo!Np whkh determines the number of trunks 
that will u.rry the specilicd maximum occupancy at I% bl'oelcine. The threshold value is 
the product or lhc inpul maximum occupancy and lhc COITC$p()ndina number of trunks. 
The user may enter maximum occupancies beTween 17.5 and 30 CCS. 

~ S.Oa assumes that, with some Cllccptioas. all intcTOffit:c facilities take lhc form or a 
set of~ Synchtooous Opcical NetWOrk (SO NET) fiber nnp. lt uses a 
proanm wri11e11 in Visual Basic for Applications (VB A) and tbc wire ecntcr lou.uons 
specified as V .tH coonlinates to compute a set Of rinp comprising 1bc interoffice 
network. Thcsc tina calculations apply to all opmting companies tlw have at least one 
Wldcm. 

The interoffice network of rillp CO!llir11 of two rina classes: hcmlrcmote and 
Wldcmlbost/SWldalooc. If tbc user invokes lhc fu.turc tba.t allows hosu and remotes to 
be specified.. bosl/rtmot(. rinp arc UJcd 10 illtmonnect mnott switches to their urv~na 
host. T andem/boJVJlanQal-,nc rinp intcrcoMCCt hosts and standalone wtrc ecn1cn to 
their scrvina Wldcm. Thc mct.bodoloty that tbc Model uses to d~crmine the rinp u w 
same for both classes of rinp. with bosu scrvina as the homina point in the netWOrk of 
hosu, remoteS and ca.odcnu aervina u the homing point in the network of tandems, hoJU, 
llld ll&lldaJooc wil\. ca~tm. /vJy diJcuuion in lbc followi:na section is applicable to 
both tbc hos\lrcmote llld Wldemlboslfmnc!•'ooe classu. Wllas OlbcTwisc noted. 

The interoffice diPancc caku1ations in HM S.Oa arc cocuidcrably more sophisucatcd than 
earlier vcnloni of the H.uficld/HAI Model ... To compute tbc set ofintcTOfficc nnp. the 
HM be aim will! a cue wbae all wire cmters are dirccdy c.onnected to their wvina 
tandem viai'CIIundant palhl. Each wire cen~r is then cwruned to dl:termlnc whelbcr it is 
more advantaaeous to leave tbc wire center directly c:oMcetcd 10 the ~em tr 
incorporacc It Into a ring. To make this determination, the HM compares lhe inveroncnl 
associated with dlzutly connectlna the wire center to the tandem wtth the an .uuncnt 
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USOCialtd wnh plac1111 !he ,.,re center on a rina For direct connccuons.lh~ 1n'eslm<n1 
IS a funcuon oflhc disl&nec from lhc ware ccnt~r 10 ~ Wld~m. Wll~n d~t~rm1n1ng lh~ invesunmtthat is rcquir~d to add a "-ir~ c~nta to" ring. th~ di$WKc bcrwc~n 
lntcrcontl«ttd ware ccnten and !he additional coSl of muluplcxina arc coru1d~rtd. If lh: mvCSlmcnt on !he rina is less than lhc invcSlmcntasSOCIItcd "-i lh dircc:1ly connecting to lhe tandem. lhc office will be placed on lhc rina. 

The HM S.Oa incorpo...us an opdmizina alaorilhm 10 ensure that it constNets nnas 1n ~ efficient fuhion. 1M savinas lhat arc aencraltd by placing a wire center on a nng arc computed IS !he diffcrcnec bdvot'CD on·rina and directly COM«ttd lnYC:SlmenL 1M HM places lhc offices that produce lhc IJU!c:sl savinas on lhc nna first When no more savmgs arc possible. lhc process of crcatina rings is complete. 

Wllm comput!Da rinas. the areatm savin&s oftca iJ rcaliud by allowani a set of "-1re ccnttn to form lheir own SWldalonc rina that don not include lhe scrvmg Wld~m as a node. The alaoritbm requires lhc tandem 10 be placed on 11 lew one rina. But s1nc~ all ware ccoun m.ust have a communlc:aliOGJ palh 10 their SCfVina tandem. standalone rinp = coan«ttd to lhc tandem thro\llh a series of rina conn«ton thai proVIde paths either between nnas. or between a st&ndalone rina and lhe tandem. The location of each rina coMcctor is dc1amlncd by identifyioa !he smallm distance from each node on lhc staDdalooc rina tD either the tanclcm iac:l!. or ID any other rina that has undcm connectivity. All rina coaDeCtor diswiCCt and coMCCIOr terminal costs arc doubltd 10 reflect !be Lastallatioa of redundant facilltlcs • . 
Since ~ ..,.,. intm:oruoccud, tnftic bcrwcco wire ccmcn on IWO rlnp may "lnJ\Sit" one or more additional rinp. Thus. the c:alculattd capacity of a rina. baxd on lhc traffic oriaia•tinaltamia•tina in wire C'Cillel1 on !be rina. must be lnaeascclto refi«tlhc rcquitaneat tba1 the rina alto be able ID haDd.lc: u-an.sitina tn.ffic. The actual amount of such ~n~Uitina ll"&ffic on a rina iJ hi ably dcpcndcftt on (I) lhe position or lhat nna in lhc overall conliauratJoa of rincJ JCtYina a aivcn area: and (2) lhc amount or tn.llic 
aenctalcd (or ICmlinaled) by wire ccntcn on a aJvca rina that iJ destined for w~rc ~enurs on anothcrrina. &lid thctcf~ •teaks" out of the orialnalina nna. The model u~ercascs the capacity of each rina ID haodle transitina u.tric based on a u.scr.~djWiablc "transilina fac~or." whose default value iJ 0 ~. TbiJ fKIDr rcpracnu the pcrccntqe of addluoa:J rina capacity consumed by UIIISitiq tn.ffit. Thus; thc model inc:rcases the c:alculattd 
rina tl!*iry n:quiremcut by < 1 + translt!na factor). 

There arc twO uset·adjusublc pan.mctcn that aovem the creauon of nngs. Fim . 1t1S possible tD set the maximum number of wire centcn that may share lhc same nna - sec pan.mctcr 8142 in Appendix 8 . The default number iJ 16. Once lhiJ limit has been reached. no additional wire ccn1cn will be absorbed by tl.c maximally slad rina - even tf doina so would ptCICI\Ia aiKtWOI\: with a uaaller total iavutmcaL The second. w!lich applies only 10 hosllstandaloncll&ndem rinp.ls alhreshold value dlctalina lhe minimum number of switched plua special I IDa a wire center miiSI SC1VC 10 be eliaib!e ID be placed on a nng. This tlvahold conrespoads tD Parameter B 139 •n Appcndut B: 1ts default value 
1s one. 
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Wire ccnttrs llw serve fewer lh&nlhis threshold cow hM count wtll ealhcr: I) dan:cclv 
connect to chc Wldcm: or 2) COM«t to the nc~csc sWid&lonc or hoS1 wuc center that~~ 
on a ring. 1bc option thacyielc!J the shortesc spur dast411Cc IS selected In either ca.sc. 
redundant facilities arc provided. 

At the highest level in the rina nerwork. the HM mull pro vade a path for Wldean co 
Wldcm Ulffic for Willems that ii1C IOC&Ied in the wne LATA. This IS accomplished 
through the usc of inter·rina·systcm conncccors.u The lncer·rina·systcm coMcctors 
facilitate a lWiy intncoMccted mesh of all the rina systems tlulc <lUSt within a LATA. 
Rlna systems may be COIIIICC1Cd 10 other rina syllt1IIS ather throuah dir«c Wldcm co 
Wldcm padu, or tbtouab any of the on-rina nodes served by those WldcmJ. lntcr·nna· 
system coMCCton always follow routc-divcnc paths and wcll, in most cases. termaMtc 31 
unique nodes within each of chc rina systemS. 1bc nodes and paths sckcced arc those 
that produce chc shortest IWO pubs ~en rina systems .. To msun: Wldem switches 
arc sized toNndle intcr·Widcm uaffic, ~is a user-adjustable parameter (default value 
0.10), identified in Appendix 8 u "intCTWidcm frKtlon ofTandcm TI\II1Ju," and 
expressed u a multiplier of thc number of tandem lrW\ks calculated from lnlllic volumes. 
that incrcascs chc calcuJAicd U!*iiY of the Wldcm swicchcJ. 

The ~~of chc rina<akul•rina process is a list o( the computed bostlrcmoce and 
tandcmlbosllstandaloae Tina conf~ons. Thcx rina conliaurations arc broken out by 
each tandem or host, aDd the win ccnc.cn thcy serve throuah the Tina DCN'Otlc. The 
follow\na WOrmaDOO iJ reported in the WOiidile "rin&_io" woricsbect for each SCI o( 
rinaJ: I) lbc set of win CCIIICn llw comprise llie rina: 2) the identi6catlon of each wtre 
center aDd the IIOda (Oibn wire cmtcn) 10 which h COMCCU: 3) the ~c belWCCn 
each win ccnlef and thc nocla 10 which It coMecU; 4) 1 list of the wire ccntcn urved by 
spun and thclt auociatcd spur diJtanc.c: S) 1l.lst ofthc win centcn that serve u inter· 
rina·sysccm coaoector noda and lbcir associalcd in1Cf·rina·1)'Stcm connector distance: 
and 6) a list of thc win ccniCf pWI thai serve u rina COMCCIOn and the lhrir associated 
rina COODeCIOr clistanoa. ln addition 10 the rina distan« associated with each wire 
center, several tina penmclm arc IQJ'tl&tcd bY oornptny. 1bcsc include: I) the cow 
number of rina coii.OCC10n; 2) thc coul Tina coaoector diswx:c; 3) the total number of 
inter·rina.sysccm COQDeetOn; 4) thc couiiDcer.fina·1)'Stcnt COMector dimncc; and S) the 
tout number of rinaJ that inclu !. the Wldcm u 1 node. 1bc model equips each rin& 
COMOC10f with the m•ximiJm Ble SONET cquipiiiCIII (OC-48) in cumnt common usc by 
the LECs. Spur cc:rminaiJ opcmA:II OC-3, 1 sufficient capacity aivcn thc SOOO line 
threshold for the smaller wire centers being piKed on 1 spur. 

Once the model dctenniDes thc total i.alcroffic.c distances. coruidcrina nnas. COMttto~. 
and point-to-poinlli!W f« small offices. it calcuJua the com of installed cable and 
structure b&scd on UMr-definable inpuu f« cable cosu. stNCtUte cosu aDd conlifUI'IIIOn· 
(e.g., pullbox speciQa), thc mix of difl'cran Slnldlft types. and the amount of I!NCNre 
sharing between inccrofllcc aDd feeder planL To KCOWit for this stniCNrC &hanna. the 
model detennincs the smaller of the invcsunc:nc l n feeder and the inYCSII'nat in 

•• A M& Jys!Cftl II dcllnld u 11M Mt or nocln. ·-· ~ Md ""•-U>GCI&ICd Willi • 
panlcu!N W>dan. 
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Interoffice C&cilities, and appliu the u.scr·specificd shsnna perccnUt&e to the Sll1411er Vlllue to calculate lbe amount of sham! stNCtutc 1nvestmenL tbr modd then subtncts this amount of invuuncnt from both the Interoffice .1nd feeder in•-estmcnl. and reUSIJIDS 11 back to fccde~ and interoffice according to the relative IUIIOunts. of invutmcnt in feeder versus interoffic•e. It docs thb sepantcly for underground. buried. and aerial swcturc 

lnterexchange ~~~:cess factlities rcqutn: addition.al treatment Beca.u.sc intercxchllll&e clUTier POPs are typically not located on LEC fiber rings. dcdk lllc:d entrance factlities must be enaincc:ml It iJ not possible to compute the route mtles between Wln: ccnten (or Wldmu) and IXC POPs to site the lcn,W of these entnlnce r3cititics. because in gCI1ffll the localions of !XC POPs an: not publicly available Then: fore, the number of POPs pet Wldm\, and the avuaae entnlll<'e facility dUtance. ue USCfoadjustablc. with default values of Sand O.S miles, respectively. 

1.4.3-J, TM!dMI ~wtrclt /nn.onerfla 

Tandem and operator W1dem swhchioa invcsuncnts an: computed accordina to 
assumptions con rained In an AT & T cost study ... The invC1Uncru calculation assips a price for swildl •COII:ImOn equipment, • switchina nwrix and conuol suuc:turc, and adds to thac IIDOWlts. the lnwstmc~~tln tn.lllk interfaces. The numbcn o( rnmks and lbcir relaud inwsunmu, are cltrivcd from lbc V&nS90f' calculations described above. 
The module scales the lnvC$UIImtln Wldem switch common equipment according to the toW n11111bcr of tandem rnmks compwd' (or lbc study an::a. By doina so. it avoids cquippina mawlmlllll-cap~City lalldcms wbcncvcr a LATA is setVcd by muluple tandems. The caleulllions IIIIo rcc:op!u that a si8JIIlficant &tlctloo of lllldcms are "Clan 4/S" offices that serve both tandem and end otr.s« 1\mdioos. Tbc amount of sharina as:sumcd is uscr-.~ldjustablco, wUb a defmlt value of~ .. Tandem wire cmt.cT calculations assume the maxim.11111 switch room size. and further assume the tandem will reside in a win: emtn that eontaiJIJ ttlcut one end office swi~h 

The Module computa sipalina link lnvcscmmt for STP to end office to or tandem -A links," •c llnb" ~~die ST1's In a matA:d pair, and "D link" sca:ments eonncctlnalhe STPs of di.lraent ,ceria's -rb. All llnks arc assumed to be carried on lbc Interoffice riap. 

The mocltl alwaya equips llleurtwO sianalln& llnb per switch. It also computes 
~ SS7 maJIIC 11'11!1£ ICCordinlto the call type and traffic wumptioi\S dcscnbcd earlier. User Inputs dcfiDe the number and lenl!lh of ISDN User P1t1 ("ISUPi met .lliCS 

" ATAT. "AA Uf'd*d $1114)' of AT A T o Compouton' Capocii)' IO Abtotb 1\opld Drm.ond Of'OWIII." likd whh tho FCC In CC Dock., No. 79·1H. April H, 199J, and Its pmlc<riiOI, " A $Ndyof AT4T'o Compr<1.10n' Capock)l toAbtotbll.opld OaluM Qro.o11l." l11Ml0.1 990 ("ATAT'-IC)'COOI Sllldy") 
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required to set up lntaofficc calls. Ocfilult \&luq ~Sill muHgcs per •mer-office c1ll 
~nemptto set up, whb rwenty·ti•-e OCtetS per meuage. 

Other inputs define the number and length ofTransaction Capabilitiu Applit"alion Pan 
("TCAP'1 mcssqu required for dar•base lookups. a.Jona with the percentqe of calls 
requirina TCAP mcssqe generation. Default values. obtained from the AT &cT Capacny 
Cost Study, are rwo mcssaaes per uansaccion.a1 100 octets per messaae. and 10% of all 
ca.Jis requirina TCAP aenaalion. If the messaac traffic from I aiv.en switch exc·ecds the 
link capacity (aao uscr·adjiiSI&blc and set at 56 kbps and 40% occupancy as default 
values), the model will add liiiJcs 10 carry the com puled message load. The 10141 link 
disWI« caJculatioo includes all the links requli'Cd by a given switch. 

STP capacity is expressed as the lOIII mwbcr of sianalina linlcs cilCh STP in a mated pair can tmnlnate (dcJaull value is no with an80% lill flU:IOf). The maximum investment 
per STP peit is setal SS million. and may be ch&naed by the user. These default values 
derive &om the A.T.tT Clptcity Cosc SIUdy. The STP calculation scales this invesvnmt 
based on the num'ber or liDica tbc model rcquim to be enalnccred for the study area. 

SCP invescmau is expra.scd in ccnns of dollan of invcsune:nt per cransaction per sceood. 
The llanSIICtioa calculatioo is based on tbe fraccloa of calls requiring TCAP messaae 
g~tion. The 101&1 TCAP mtS"i' rue in ea.cb LATA iJ then IIICd to detmnine the 
tol41 SCP investmcnL The deCaulc SCP invesuncnc is S20,000 per tn.nsaccion per second. 
based on a nlllllbcr reported in the AT.tT ~ity Cosz Scudy. 

e.s.J.S. C'p • • S:~a In• J _ ! s MC1 

Opcruor "adem and ll'llllk requ.imnents are based on the operuor IRI'Iic fraction 
inscrled by the user into the model and on the overall max.imum !rUI:Ik occupancy value of 
21.5 CCS dixuued above. Operuor tandem in•estm.::at assumptions are the same as for 
local raodc:ms. 

Operator position~' are US\IIIICid 10 be based on current workswion t«hnology. The 
default operator position illvesiUAUl is S6,400. The Model includes assumptions for 
nwtimum opcruor •OCC\II*ICY" expceued in CCS. The default assumption is tbu each 
position supports 32 CC!> of ll'l1!lc: in tbc busy hour. Abo, because many operuor 
setvices lrldidonally lwldlcd by b1111110 opcn1011 may now be served by anno~ement 
sets and voi~:e rapoGJC l)'1laDJ. tbc model lnchldq' •b~~m~~~ intetvmtion· fxtor that 
reflects the frlctioo o( ea1Js lbali'Cqii!R human OpcriiiOr usJmn..:. The default factor IS 
t 0, which b bcJICYcd 10 be a COQJaVative utimate. (A factor of I 0 implies that one out 
of ten ea1ls wiU nquire human ln!CtVentlon). 

6.a. Expense Modulu 

8.11.1. Overvl-
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HM S.Oa contains (our EJcperue Modules 1n onler to allow the user to dupl~y resulu by 
tine density ranae. by wire center, by CBG or by cluster."' Elich of the Expense Modules 
receive from the other modules all the network inves:ments, by IYPC of network 
component DC«UUIY to provide UNEs. btslc uruversal service and netwOrk 
in~on and carrier actcss in each study &reL The E~pettSC Modules estimate the 
upital curyina cosu associated with the investm u(J as well as the costS of opcrallna 
this netwOrk. <:.pita! carryina coSts include depreciation. return on the debt and equity 
investment required to build the network and e aross·up to pay for the income t.ues 
imposed on cquiry ret\111\S. Netwark·relatcd opcrarina ex penses include rruunrrnance and 
nctWOfk opemiocu. Non·nawork•relau:d opetatina eJtpettSCS include customer operations 
expensa.aenaal suppon cxpmscs. other taxes, uncollectiblcs ltld vanable overhnd 
cxpcn.sc:s. 

The Expense modules require a number of user Inputs. These inputS, and their 
corrcsponclins default val ues, appear as inputs 8171-8196 in Appendht B. 

' ' AIU>ou.p 1111 HM S.O. .,...,._. 110 plaM beNd 011 CBO .,...ulonoy, !110 ,_,,.of !U <ftllftccnnato 
fncli•ld~>~l eiWICJ1 moy bo rolled up co dbp~y co.. ruulu 11 tilt CBO ltvel 
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I MWH'Md ''D"t" , .... --lly 
N-~ 

N8twcft! itapenM t"""lnWII FKt..- 0<-op/NIO 
Cva-. ~ Unu Facu>< Dot~ 

FooderiO~C 
End Ollce 

I 10 TtM~PCH~ 
557 

s~:a.~ EafW\1~ EM • OpontorPo""""" 
Ea.,. ..... 

io-v ..... o... .... .,, ... 
Ol!letTaFICIIt 

ranrl!!r§~ 
Coel ot 
~::r::o !COI-onj6c 
lnootN TU"--

- C.potoj ~Colla 

1 i ..L. 
Colli d t.le UI'Mtul w.le6 Cotta o4 8alic N-'t Functlont 

~%.C:~ao::::..., I. Loop~ 
2. Loop Concenlratotn.lultlpluw 

~farlaaelnd,..... 3. ~F--........ 4. E Oftlee Switching 

l>:T 5. O.i' I 'T.-polt 
e. eor.v-.~ EOuuge 1. rroc~ems~ 

SlgnMirig e. s~Unb 
Toe.! pw denelly = II. Slgnll rMtlw Points 
T oc.l ,.qulrecl I U lly denally tlltlge 10. s.Mce ConttQ P~ta 
08dJuallillle bendvn8ltl II Ope~8IDO S ystema 
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EJtimatina forward· looldna capital c:atTYina cosu is ~lauvely stntJIU·forwar 1. The 
FCC &Dd swe rqu1alon baw clcYeloped sWIC!anl pncliccs tb&t are b&lcd on soW¥! 
cconomi" 10 perform lhls function. Tbe model u!CIIIala annual capital co- ' for eKh 
UNE component b&lcd oa: 

a) Pllllt lnvenmem (or INn component from the relev.111t investment modules . 
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b) The rctwn to the net usct: 

c) An income ta.~ pss·up on tilt equary component ofahe n rum. ~ 

d) 1bc e~pected scrvaee life adj iUtcd for net salvage value (depncaauon) of &he 
component 

Eadl of these clemcnt.s of the apaL ~&rtY•na cost esta- te as diJcuucd below 

1bc wciabtcd avcnae cost of apiu l (·cnar J built up from several component}. A 
4$/SS dcbr/tquicy ratio ls wwncd. wul\ a co· 'cbt of 7 7 pcn:ent illld a cost of equaty 
of 11.9 percent. f~r an overall weiaJttcd ave~,c m ofcapaul of 10.01 percent." 1bc 
tquicy compoocnt o:· the rctum is sllbjcctiO fcdcral, SliCe and local income taX. AJ a 
corucqucnce, it is necasary 10 increase the pre·Wt rcrum dollan, JO that the aftcr·ta.~ 
I'CIUill is equal 10 the uswned COJI of c .. piul. A USCT-adjusuble amuncd combined 39 ~S 
pcn:cnt federal. SIIIC Uld local income tax ("FSLir) ra~ Is used "aross up" rerum 
dollars 10 achieve this result 

The model amtma Slraiaht·lin1: depreciation and calclllatcs rcnun on anvestment. wt 
poss-up and depreciation cxpc!IKIIMII&IIy on Lbc mid ·Ycat value of the investment. 
Bcc:awo capiul tanyina costJ an: lcvclizcd. substillltlon of nonlincu or accelerated 
dcprccialioo Kbcdula for stniaht·lioe depreciation would have only 1 modest net effect 
on calcullled IIIIIIIAI capiul canyina cosu (ulde from favorable we ctrecu). ~fault 
v&IIICS (or lbc laVice Uves of lbc 2l C&ltjorics of tquipmcnt used in the Model an: based 
on their averap projectioo lives .djU$1cd for net salvqc value u determined by the 
thn:c·way meednp (FCC, Swe Commission, LEC) for 76 LEC 11\ldy an:u including lill 
of 1be RBOC.. SNET, Clocinnati Bell, and nwna'OUI OTE and United companies. The 
table below allows lbc plazlt ce~qorics, their ecoaoaUc: lives, their percent net salvage 
value, and the rcsultlna adj\ISICd projection u"" upon .... hlch dcprccaauon Is based 
These ec:onomit fives &lid net WVI&C pcrctnt.s are USCT·adjUJUbJe. 

" 'lltb Ill' 1 c• o(..,..,., U CCCI oMI" Iy hip. C- nn.t.al Milysa allow L£C <Oil of UjloW 10 '""19 ......._ t _. 10 ,.._. Sec. ATAT n.,.,. rua of Ftllrwty ll . 1997, "Enlmllinl chc Cou 
of C.,.... of lAc&~ TclopboM~ («11M,.,....,. ofN.....oft Elmlmu," by ll<tdfcwd Con>t ll. 
Scpcanbof, lt96. 
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~ USOA Catego<y 
l!oonomlc NotS.Ivoge 
u- P....-

2112 -v- az• 0 I 121 
2115 ClMage Wcflt EQO IP,_ 12..22 .() 1071 I I ()0 

2116 Olhet'NcfltE_. 13 Of 00321 13 07 
2121 B· I • 110• 06 13 001&7 0782 
2122 F....-. 15 ez 00668 17 10 
2 123.1 Ofllce SuQPOII E~ 10 71 OO&il 11 58 
2123.2 ~ C4mm Equl>rMnl 7 0() 0.0375 758 
2120 c._._. a 12 00373 538 
2212 DiOiUI SWife1*19 15.17 00287 15.611 

2220 ~~ 8,. , .o.ooez 833 
2:232.2 Digital cnull EQ.IIip11,., o 10.2• .() 0151 1007 
2351 Pulllio Toiepho<IO 750 007i7 126 

NID. SAl 18.29 
2• 11 p- 30.25 .0 1996 1582 
2•21 -m Aoolal CIOie ·loiN&: 20.01 .0.2l03 18.70 
2021-Mt Nrilll Catlll • Non , 111111ie 211. , . .0. 176l 22.2• 
2022-<11 I.JndeiOrOuftd • Mel* 25.00 .(). 1&211 21 , . 

2<122-nm I.JndeiOrOuftd • lien .. .,..., 24-05 .o. ,.sa 2300 

2023-m &riecl -~ 21.57 .() 00311 10,80 
2423-qn lk.lted • HOI ttste8c: ;15.81 .o.ooaa 23.te 

2AZII-<n ~-~ II" .0 IOTA 15 71 

2026-M> , ..... t llclnl ~ Hon 'te • 211. , .0.1052 23.52 
2AAI ConduitS~ 55.19 .0. 103A 50.82 

A~ ~o~m~~c c- < .. ••..n 18.21 

l,crum is earned only on oe1 capital, but bo"ause depredation results in a declinina value 
of plant in each ycar,lhe rct\lm llllOIIIIt deci(M, over lhc se:viee life of the plant. To 
ensun: 11w a meanlnpllllooa run capiw canytna c<m is cal cut~ the mum 11110unt Is 
levelized overlhe assumed life of lhe investment uslna net present value factors. An 
annual capital carryina c.blrae fiiCtOr ia developed for economJ' dcprceiation livea from I 
to 80 yean. (m, "CCCFICW" woduboct in the Expense Module). Theae faelors (which 
are also cllsqpqaled 11110 their clcpreciatioo. rct\lm and we ~mponentJ) are then 
applied to invctlmcnl in each plant "ICJOIY (with in~e~polation to account for fral;tlonal 
year values for economic life) to det.erminc !be annual capital C&ll')'illll ~st for each pl1111 
"ICIOty. 

U .3. Operating &pen ... 

Estim.atina LEC operatlna ~su i.s mon: difficult than estimatina capital cosl4. Few 
publicly available forwvd·lookina cost Sl\ldiea arc available from the ILECs. 
Consequently, many of the opentina coSt CSlirrwes developed here must rely on 
relationships to and within historicaiiLEC cost informadon u a point of depanurc for 
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~stsmauna forwanl-looluna o~raun1 costs. Wl11l~ cerwn oflheu cosu arc closely 
linked to the number of linn provsdcd by the ILEC. other c~teaorics of o~r11ting 
expenses an: related more closely 10 the levels of !heir rei meed invcsuncnts. For this 
nason. the Expense Module develops fiiCion for numerous e.xpense catcaones and Applies tbt.se !acton bolb apinst sn~stment levels and demand quanuucs (as 
Gppropriatc) icneTited by previous modules. 

The HM S.Oa density z.oac Expense Module now includes a USOA Detail "''Oriuhc~ thac bteU.s out lbe HM S.Oa tn~ents and e.,ue results by Pan 32 account for 
compuiJon wilh tmbedded ARMIS dill. 'l'llm is also an Ex~nse Assianmcnt 
worltshttt that allowslbc user co vary lhe proponioo of total expenses that arc assiancd 
to loop network elemmtJ (I.e .. NlD. dlsuibution. conccntnuon and feeder) based on relative number of lines vcmJS based oo lbe relative &mOWlt of direct expenses (direct 
expenses Include nainteiWICe expenses and capital C&tl)'sna costs for s~itic nerworic elements). 

The opentina cxpcmes can be divsdtd into rwo eatcaona - ncrworic related and non· 
nel\lo'Ork related. Nerworic•relatcd cx~nse1 include !he cost of o~ruJna and nwnwnin1 the network, while oon-ncrworic npcnses include customer opaa.tions and vanabte 
ovetbeid. 

The co11 t:llqorics conw:ned ill !he FCC's USOA ue used u the point of dcpanure for 
tstimllinalhe opcnDna c::xpeastCS associated wilh providJna UN&. buic univcnal 
service and earner- llld inlerconwuoo. The maJ« c:xpmsc eatcaorics ill the USOA ue PWII Specific Opcntions Expense, Plant Non-S~if1c Operations Expense, 
Customer Opcratioas Expense and Corpor11e OpcratioD.J Expense. The lim rwo ue neiWOric.m.tcd. lbe 1aiiCr are DOL 

LECs report h!JCOrical expense iDformation for each of lheu major eatcaorics throuib lhe FCC's ARMIS~ 'The AIU>IJS data used In the Expense Module include 
invumvnt llld opeillizla cxpaues .w1 revenues for a aJvm local carrier and swc. As 
noted above, forwanl-loolclna expmse iDformation for lhesc t:llejoncs is 001 publicly 
available from !he ILECs. A variety of approaches are used co csllmatc the forwanf· 
lookina expcatcS 

The twO majoreatcaorics undct which nerworic-rctated ex~nscs are reported by lhe 
ILECs are plmt·specitie OJ)CTIIions n~ and ooo plant·specilic opcntions ~nscs. The planl-speeifie expenMS ll'e primarily m.ainknancc expenses. Certalll ex~nses. panlo:u.larty tbore for QCIWOric maintenance, are functions of their usoelatcd capital 
invuunents. The Expense Module estlmaiCS these Ctom blstOric cx~nse n dos calculalocl from NliJ!CC shccl and ex~ase tcCOuot iDfonnation reported ir each earner's ARMIS report. Tbcse cxpc:nse ratios are lf'Plied co !he invcstmenu devclr pcd by the 
Dlsulbutlon. Fccclet, and Switcbin1 and lnt=ffice Modules to derive u ,geiatcd 
o~rallna ex~ amounts. The ARMIS information used 10 ~orm these functions is 
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contained in !he · ARMIS lnpu~- ,.oooh«t. &nd the expense futon arc computed on the 
'"96 Actuals" worbhcct of the Expense ~odule. 

Other expenses. such as nctworlt operauons. vary more directly ,.;th the number oflines 
provisiooed by lbe ILEC rather lb&n ots eapit.al investmcnL Thus. expenses for the~ elements arc ealcula~d in proponion to the number of access lines supponed. 

The Expense Module estimates direct ncrworit-rcllted expenses for all of the UNEs 
These opcratina expenses arc added to the 1Mual eapit&l c:&IT)'rn& cost to dctcrmone the 
total expenses woc:ilted with each UN"E. Each nc~rit·rclatcd expense IS dcscnbed 
below: 

a) NttwOTk Suppon- ThiJ C&l¢101)' includes the expenses assoctatcd with motor 
vehicles.. ai:traft, spcdal purpose vehicles, aaraac lltld other worit equipment. 

b) Ctnhal Offlt:t Switching- This includes end office &nd W'ldcm switchma as ..-ell as equipment cxpcn.scs. 

c) Ctlllral OjJiu Trtu~~111l.ulot1- This includes circuli equipment expenses applied 
to ll'aDSpOft invest:olCIIL 

d) Cablt tmd Wfrt - This C&IC&OfY includca expenses .asso<:illled with poles. Inial 
cable, ~cd cable and conduit systcau. This expense varies 
clirccdy with c:apital inves!!Ueut 

c) Nt twOTk OperatiON -The NdWOrtt Operations catcaory includes power, 
provisionlna. ~ and nctWOrit administration expenses. 

The Elc'pcNe Module usa spcclflc forwvd·lookina expense facton for diaital switching &nd for ceulr&l office ~ equipment; lhesc values dmve from a New Enaland 
Telephoac eost lllldy ... The Module similarly computes a forwanl-lookina NetWorlc 
Oper.tions value based oa tbc eot res)JO'!dina ARMIS value. 'The total Nrrworlc . 
Oper.tio111 cxpn~x is SU'OO&)y I~L The modellhus computes this cxpensc as a per-line additive val• I" baaed on !be reponed total Ncrworlc Operations expcnx divided 
by the number of access lind and dcductina a user-adjustable 50 percent of tbc resulting quotient to ~a forward-lookiq estimare 

e.u .z. Nott1Hltwot1r-RM.eed ~ 

The Expeusc Module ISlip IIOO-OdWOric rel&led cxpcnsa to eacb density ranac. census 
bloclc lfOiip, oc- wire ceuter (ckpmdina on the unit of analys is chosen) based on the proponlon of direcl cxpenJel (IICIWOric cxpeuses and eapital c&IT)'ina costs) for '.at unit 
of analysb to total expenses lo eacb catcaory. Each of thcJco expcnsu Is dcscrit.ed below: 

,. New Eft&lond Tdc!'IIOno. 19,1 tlcw H""'po!un IIICRmcnl&l C4or SN<Iv. Pl'ovldtd 11 Campll•n« " "II New Hamtn~ow Public Udlily Commlul0<1 Order Numbor lO. Oil. DoCket t9.01011S·I U . Mold~ II. 1991. 
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a) l 'anab/1 support- C«U.in costs th.tt va:y wuh the siu of the finn. and therefore do not m«t the economic definition of a pure overM~. arc often ancludcd under the classification of General and Administrative c:'lpenses by ILECs. For e~lmplc. if aLEC did not provide loops. it would be a much small« company. and would therefore have lowv ovctbcad costs. Some of these costs arc nonetheless anributed to overhead under cum:nt ILEC accountina procedures. Therefore. the model includes a ponion of these "overhead" costs an the TSLRJC cltamatcs. 
Such variable suppon expenses for LECs C\lrTcntly arc subst.anlially hiahcr than lhoK of simil&r sc:viec iodUJUia opnatina in more compttltlvc environmentS. B~ on stlldles of lbese variable suppon cxpcnus in compctiuve andUSUlcS such as the in~em~chanac lnchuuy.lhe model applies a conservative, user-adjustable I 0.4 perc:cnl vwW!Ic suppon fador to the lOW COsts (i.e .. capital costs. nctworlc· related opcmioos cxpmscs and oon·nctWOrlc·rcl&lcd opcmina expenses) - cstimalcd for unbwldlcd networlc clementS. u well as basic local service. 

b) GtMral Sllf'PO'I EqlliptMN- The module c:alc:ubtes invcstme~~ts for funu~. office cqulpcncnt, amcraJ purpose computcn. bulldinp. motor vehicles. aanac wofk equipment, Uld ochtt wofk equipment. The Model uses ac:tua1 1996 company investma~U to dcltm!ille the ratio of investments in the above c:&IC&Oria to lOW i.Dvestmcot. lbc mio is then multiplied by the nctwodc invcsancnt cstimttcc! by lbc Mocld to produce the investma~t in acncn.J suppon equlpmeDL lbc recurriJ!a costs - capital c:arryina costs and opcratina expenses -oftbest items- Ibm c:alculat.ecfflom lbc inVCSimalts in the same fashion u lbc rcc:urrlna costs for olbct IICIWOitc componc~~ts. A portion of amcraJ suppon costs is assianecf to c:usiOmtr opc:nt.ions and corporate opcmions accord ina to the proportiocl of operllina C'liJ)CUX lo lbese Clt.c10rits to total opmtina expense reponed In the ARMIS dala. lbc rcmaindcT of c:osu ts then assianecf directly to UN'E.I. 

c) Uncolltc:rlbl• Rn.ffi/U- Revenues tii'C used to c:alculate lhc WICOUcctibles factor. This factor is a ruio of lllli:Oflec:iibles cxpetUC to adjusted netl'C'ICnuc. The Module comprtes bocb retail md wbolesalc lllli:OIIeaibles fadon. With the rcwl (act.Of applied to bulc loc:al ~lcpbono Jmlic;e monthly c:osu and the wholesale factor used In lbc a w,darloo of liNE c:om. 

e.u. &,.,.. Modu,. Output 

The Ocnsily Zone and W'~rc Cau.cr expense modules display resulu in a saies of rcpons whlch depict detailed IAW:Itllltnll and expenses for each U'NE (or cac:h cknsny zone and wire c:ttUCr, IUIIWIIrizecllovcstmans and cxpcoscs for all UN&. unit c:osts by liNE and lOW annual and 1110111bly ndwortc COSts. In addition. lhc UN& arc used to estimate intercxchanac accesJ c:osu. Tbe Density Zone. W'U'C Center. CBO and Cluster cxper Jc modules also c:alculat.c lbc c:cst of basic local strvic:c and Wlivcnal service suppon a ross density zones. wire ccntm. CBGs and clusters, rcspectivel}'· 

UA.f. UHfOut:pur.(VMCMfS/-o 
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HAl Model Ref111e S.Oa 

The 1-W Model ptOdiiC'CS eost CJtimates for UnbiUlodled Necwo. k Elcmmts that arc the 
buildina blocb for all nctW0r1c urv.tes. The lJNE.s ~ desenbed below. 

a) Ntrwwk /flltr/act l}ntfct - This IS the equipment used to termin.tte aline at a 
subscribef's pmniK. It contains coM«tor blocks and over·voltaae protection. 

b) IAop Olstrib11tlofl - The Individual communications channel to the customer 
premises oriain.ttina a1 the SAl and t.crminatina at the customu·s pr .mises. In the 
HAl Model. this UNE also includes the invesunmts in NID. drop and 
tmninallspUc:e. and for lona loops, the cost ofT I cleetronJ~ 

c) Loop CofiCtiiiTDtodMultlplatr- The OLC mnotc tmninal at wluch indiVIdual 
subscriber traffic is multiplexed and conn«led 10 loop di$uibution for termination 
11 the customer's premises The HAl Model includes DLC equipment and SAl 
inVC!'"'a'~ in Ibis UNE. 

d) IAop Fwkr - The fxilities on which subscriber traffic is carried from the line 
side of the end office switch to the Loop Conuntradon facility. The VNE 
includes coppe.r fteder and tiber fccdu cable, plus associated str\ICtUI'c 
invtJILlUJts (pola, CODduit, C'IC.) 

e) Ettd Of!lc• Swltchlfll- The fecilicy coM«tina lines 10 lines or lines to trunks. 
The cod ol!ic:c ~ts the first point of swildlina. M modeled in the HAl 
Model, Ibis UN'E illcludcs the cod ol!i" switchina maehine inVCSIIDCOU &Dd 
um"ed wire CCIItCr COSIS, includlna disuibutinJ &.rna, power &Dd land and 
buildlaa invCIImcnU. 

I) ()pttrDtor SysttlfU - The systems tlw procas &Dd =on! special toll calli, public 
tdcpbooe 1011 c:a1Js IDd ochct rypa of ealls requiri.ns operator assisQncc, as well 
as Oitocl«y AuiJr•DC#. Tbe invesunmts identilied in the HAl Model fOt the 
Opauor S'yllemS UN'E include the opcra10r position equipnKnt, opcra10r tandem 
(ineludJna required subscriber dat~beses), wire center and operator lnlnks. 

i) Co_, Trt11UpOTI - A swi1dled crun.k bet'Wcco two switdlina systems on which 
cn.f!lc b COI••mlolled 10 include LEC tnaftic u wdJ u c:raffic to and from multiple 
IXCs. 'lbao uuoks coo~ cod offiea 10 Wldcm twhcbcs. Rnults ~ pro~ded 
on a per-minute bull for the CCIII1al office tenni.o&llna cquiP~tKDt UW"M with 
the UNE, aud for the cn.osmi.uion medium. 

h) DtdJCDt•d TriDISpOI't - The fi.tll·pcriod, bandwidtb·tpecific interoffice 
transmlnioo pa.tb bei'Ween LEC win cmten IDd aniXC POP (or other off· 
nctwoft location). It provides the ~ley to $eOd individual andfor mt•ltiplued 
twitched and lpCd•l tervica c!rcuiu between JW1tcba. R.esulll ue ,.rovicled on 
a per-minute besis and pcr-ctwmcl basis ror the centnl office tetminllina 
equipment and entrance rxllitict associated with the UNE. and on a per-minute 
and pcr-cbanncl basis ror the transmission medium. 
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i) Dirtct Tnmspon- A swiltbcd cnmk becv.een "''0 LEC end offiets. ResullS ue provided on a per-minute b.uu for !he central oilicc ccnncnatina equipment associated with the UNE. lU1d on a pcr·mJnutc b:uu for !he tnrumUScon mcdcwn. 
j) Tandtm Switching- The facility that provides lhc function of coMcctina trunks to INIIks for the pwposc of compleunatnter·s,.;tch calls. Similar cypcs of invcsuncnlS u arc included in the End Office Swuchsng UNE lire also n:Owcd sn the Tandtm Swit.ehina IJNE. 

k) Signaling UN;s- TI'IIISIIIinlon f~eUitics in a stanalina nt!WOrk that carry ~I out-of-band sian&! ina tnffic bcNo'Cen end office and Wldcm ,,.,tches and STl's. betwttn STl's, and between STl's and SCPs. Signaling !We inV'CSunent cs devdopcd by tht HAl Model and w igncd to this UNE. 
11 SigrtQI r,aN/" Poim - This facility provides 1M function of rouuna TCAP Md I SUP messaaes berwC'Cn nciWOrlt nodes (end offices, Wldems and SCPs). The Model estim•tes STl' iiiVCS1111Cnt and w ipu it to this IJNE. 

m) ~f'IIICI Conrrol Po/111- The node in the sianaJ!n,a neiWOrk to which n:qucsu for service lwldlill& information (I 1~ lri!Ulatlotu for local nwnber pon.ab:lity) &t'C di=tcd and processed The SCP ccmtalns service loaic and eus1omer specific infonnadon required to piOCCSS individual requests. Estimated SCP inV'CSunent is a.ssipd 10 thi.J UNE.. 

u .u . UtWwu/ s.mc. f'Uitd ~ (IISI' ~ 

The calculation of costs for buic l.ocal service II based on !be costs of the UNEs constltutina this service. These U'C the loop, switch line pon, local millutc portions of end office and Wldcm switclliaa. U'lllSpOn facilities for local traffic. and the loclll ponions or sianaJina costs.,. In eddhion, costs wocilud with rtWI uncolltaibles. vanablc overbeads, and ceruln other expenses n:qu.ired for buic local service. such u billina and bill inquiry. d.ireeiOcy liltlnp, and number pon.ability cosu. &t'C included. No operator services or SCP costs arc includcd. The model user has the ability to select dynamically the ponlons of non·traffic·scn.sldvc UNEa 10 be included in the supponcd buic local service. 

The USF rcpon Ill tho expense module !ben comp&t'CS the monthly cost per line used a1 residalcc or business intmsity in each density range, wire center, CBO or chaleT to user· ac!justablc "br:nchmwk" IDOIIIhly COsts for local service (w!lic.h includa !he End User Common Line c:hllp). 1( tbc cost excm!J the woclaled benchmarlt. the model accumul&ta the couJ required annual suppon relatlV'C 10 ~d btnchnwks aaonfina 10 the number or primary it lk'm:=• """'secondary rcsadence lines. lingle line business lines, multiline buslncu llnct. or public lines by density mnc. wire center, CBO or clumr (depcndina on the unit or analysis selccccd). 

"' 0n All optlonal bub, lM usact MI\Ud¥0 «>tl o( IWUCMd KUU UM (M bo VICiudtd U well 
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The Density Zone USF sheet now conl&la.s 5Cplntc sate utd (edcnl fund u.lculauons These pcnnh sepvatc sate and (cdcnl con benchm~tks: as wdl as lhe opponunory to scpvately specify the patticulat s~ccs (c.a . pnmuy ;ut<l sccondu) rcsu!en11al Iones. sonaJe line bus~ CIC.) to be supponed. 

4.1.4..3. CMrier Acceu end lniW'COIIIIKtloll (Co.t OeUIJJ SliM() 

The ulcu!ation of the costs for catricr access utd intm:OMCCtoon to the ILEC's loc41 network are displayed in the ··cost Octal I" shffi oflhe expense module. These costs u e built up from the cosu of !be UNEs llw constiNtc !hem. In patticulll, lhe costs of iXC switched ~~:cess and local intcmlnn.ectlon uc based simply on lhe UNI cosu of EO swuchina. dedicated lrlliSpOI1. common 11111spon. Wldcm l"'i tcllir.; and I SUP 11anahna mcuaacs. In addili011, the sheet also ditplays built up costs of various sianaHns services that miaJ!t be usaf by IXCs or CLECs. as wcll u the costs of several fonns o( dcdoCllled 
uanspon. -
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7. Summ11ry 

In its Release S.Oa formulation. the HAl Model reliably 1111d consistenlly estimates the forwatd·loolcina economic cost of unbundled loc:al cxch.tnac netwOrk clements, Cllllner occ= and intettoMCCtion and the forwanl-lookina cc:onom" cost of basic local telephone service for univasal service fundina purposes. It usca the most acc~~rate liJ1d granular da!a on actual cu.stoencr locaslons available IOCUy. li.Rd it overlays ots loop distribution MfWOit on lhtse actual cu.stoencr locations. 

Because all of these calculations are ~rformcd in lldhcfence to TELRJCfrSLRJC principles, HAl Model cost estimales p10vide lhe m= accume buis for the efficient priciJla of unb\mdlcd nctworit eiCUICIIII earner loCCCSS and tntaeonnccuon and the caiGU.Iation of effieimt 11111ivcrsal scrviC)C fundina rcqwrcmcnts. 

Like its predeca.sor, the HM $.0. mctbodoloay is~ to public scrutiny. To the CXICRI possibl.e. it uses public source cl.ua for itS inpw. When documentable public IOW'CC da!a is lacJUna, tbac dcf&ull input values rcpmcnt the dcvelopm' best judpeniS of efficient. forwvd-looldtii cqlDecriDa IDd ccooomlc: pnctices. In addition. because these inputs are adjustable u.scn ofHM S.Oa c:an usc the model's automated interface 10 model directly and Jimply any daiml altmWivc. 
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History of the Hatfield/HAl Model 

The Hatfield.IHAJ Model wu originally developed 10 produce estimates of the TSLRJC 
ofbas1c loa! tdepbone setVace u pan o( an eununation of the cost ofun1venal set' ICe 
This original m.odd wu a Me=nfield" model in !hat it :usumed all network fat11iues 
would be built without consideration given 10 the location of exisung wtrc: centers. When 
the onainaJ Benclunirk Cost Model ("BCMI ")1 bc:eame available.I-W revised the 
original Hatfield Model to ineo!l)Orate ccruin loop invesl.ment data produced by BCM I 
As a result. the Hatfield Model adopted SCM l's "scorched node" methodology of 
asswn.ina that llC!WOrk wire centers will remain at lhcir currentloatlons. Investment 
outputs from the SCM I loop modellna pto«SS, substantially modified by tncluding the 
cost-ofitem.s that -rc not included in the SCM I. were thm combined with extensive 
wire cenm and inlmlfficc and expense calculations enlw!ced &om !he: a rhu Hat field 
Model to develop a eomple~t set ofTSLRJC estimateS for basic local scrv1ce 

All CXJ•aAM vmiotl of eatlic:r H&tti~ld Models, rc fcmd ro as the Hmicld Mock I. 
Vmioo 2.2. Release I, wu developed c:at!y in 1996 10 estimate the eosts of unbundled 
netwOrk dc:mc:ots. h wu submilkd 10 the Federal Communieations Commission 
("FCC") in CC t:>octct No. 96-91 oo May 16 and 30. 1996 • .ceompaoled by dc:scnpuve 
documeowioo.1 On July 3, 1996, that n\odcl wu also placed into the record of CC 
Docket No. 96-4S tn assist !he Commission in dmnnining the forward-looking economic 
cosu of univmal sc:rvlce.' 

Funher enh&Dcements 10 this model were contained in the Hatfield Model, Vmion 2.2, 
Release 2 ("HM :!.2..2"). This version of the model estinuted the efficient. forward· 
loolclna eeonomic: COsl of both unbundled DC'IWOric elements and basic: toea! telephone 
service. HM 2.2.2 derived certain oflts lnpuu and methods from the SCM· PLUS model. 
a dc:rillaliw o( SCM I that wu developed and copyrighted by MCI T clccommun•cattons 
Corporatioa.. 

1 no. a • -t C.lo4odol ;. a IDOCkl orboolt local ldqlhona-. mao wu d<Yclop<d try MCI. 
NYNEX. SpriDl. md U S WEST. 

1 S.. Alf 11• E oflba c-or AT&T Itt CC DocUI " o 96-ta. lo a..,.,._ ortmpk1n<11w10n or 
die LoW Compoddoa Pl'ovlalou ill Ill< Tol<commookal- Ac10ft996. and AppcndU. 0 or A TaTs 
R1ply C()MIIt#.fiU. Lo tbo Amt pro«tdln1. MCI submincd ruulu bucd oo an carlin · ancoOIId' ••rslon 
or a.. Model .. AUachtnenl 1 10 ils c--lfll 

1 Sa FCC Pvblk Noricor, 0A·96·1011. Rcln acd luly ) , 1996 and OA 11)9.1. P.oluud lulv 10 1006 
c· cosa Mood PvOUc --). 
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On August 8. I m. the FCC relrutd its First Rtport and Order in CC Docket No 96·98. 
lmplcmcnwioa of the l.oca1 Competition Provisions tn the Ttlccommurucations Act of 
1996, and CC Dodcct No. 9S-18S,Intcrconnecuon Bc"""n L«al Exch211ac Camcrs And 
Commercial Mobile !Udio SeMcc Providers t"lntcrcoMccuon Ordcrl. The 
lntercoMection Order provided a comprehensive set of critcna for the &m~naemcnt.s 
throuah which the incumbent Local Exch&nae Cllricrs (ILECs) would offer ur.bundled 
nccworlc elements to competitive local ucfw1&e canicn (CLECs). The cntcna oncluded 
:1 definition of 1 cost-based rnctllodoiOiY that should be used inserting the pnce of 
unbundled actwOrlc clecneats. The me1bodology was tmncd the "Tot&! Element Lona 
Run lncmDcrual Cost." or TaJUC. 1bc mcthodoloaY of lhe Hatfttld Moc!el is fully 
consistent with the TE.LRIC prirlciples Jet fonh in the l.ntcrcon.necuon Order for 
calculatina the cost of UNEs. and with TSLRJC pnnciples for calculatma the cost of 
Basic L«&& Sctv!cc. 

AT&T andMCI used HM 2.2.2 u the basis for their recommended prices for unbundled 
nciWOric dements In a larac number of swc jurisdictions durina the latter pan of 1996. 
lu raults were adopced In whole or in put In scvatl of these procttdinp. Ia the 
process. the Model wu subject co lboroup euminalioo by the ILECs. swc commusion 
sutrs. and other panics. This ac:rutiny. alO!Ijl with ooaolna intmsc intnnal reviews. 
pnlvided valuable insiahts !nco funber dctilable enbaocerncnts co the Model. 

On November I, 1996, the Joint Board Issued its Recornmcnckd Dcctsion in CC Doc.kct 
No. 96-4S.' In addlti.oo to dcfinina UlliYCttll Service, the Board also ~ the issue 
of dctcnninlna the level of support required for ullivmal service. In do ina so. it found 
lha.c 

... I properly cnJ\all proxy modoJC*I be UMd t.o WaaJIIo 11M f-lld·lootJa1 
_ .. ._ ,., tpOCiftc .. '" ... I< --. and be UMd u the , .... lllpulln 
dctomllooioa oM W..l Of tuppOft I ....Wmry t>Md t.o Mf"t I llip <011 .,.._ Tht 101111 
Bolnldwsfw; c m 1' M6tCemmke* ccw~' so wortl widt Iitle..,.. 
-hrinm to drwJop • t1Jq"- proxy modd !bal.., be UMd ~ -ll>c <otC 
of provldlq ~ ....tea ilia partku.lar '"" opt&.c ara ••• ' 

An in-deplh review of these lu\lcs wu a1Jo provided in the Competib~ Pricina Oovuoon 
Su.lf Analysia of "The UJC of Computer Models for Estimatina ForwanHookina 
Economic Cosu."' Funbcr JIIU'=Idoas for the improvement of proxy mode Ia wm: 
advanced 11 WOibbopt cond~~C:Ud by the FCC in cooperation with the Joint Board stilT 
01:1 January 14 and I$, 1997. Allbouah the FCC and IWC rtaiTs declined II that time to 

• Op ..... ll.etomm 1 d Docldoo. 

• Rctn .. d 1111...,, 9, 1997. 
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~commend any ~clllu ptolt) model. ;;.~sc woOOhops pro'1ded an cxtcrut' c rc\tcw o ( the existina models, and established ~ nwnbcr of cnteri~ lhesc models should meet.· 

On February 7, 1997, AT&T andMCI submtncd 10 the Jotnt Board a prclunitWY •mton of a new ~lease of the H11field Model. Release J .O. wuh ~~:companyina docwncntauon. 
The submiuion included ckl4 and results for five s1.11es: California. Color:ldo. New 
Jersey. Tcus, and Washinlfon.' HM J .O addtascd the concerns raised by !he Joant Board in its consiclcntion of proxy~ models and the FCC an au consademion of modclina the forward lookina economic cost ofintcrcoMccuon. It was rcsponstve to th~ principles c:sl.lblisbed and concm.s raised about cxisuna models. in the lntcteOMcction Order. the Joint Board Rccommc:nduioo and in SWT Papcn and WoOOhops 

Later the same month. on February 28, AT&T and MCI submtncd Hatfield Model Release 3.1 (HM 3.1 ). It lncorpormd cnwn minor modificauons 10 HM J.O; fun her. 11 contained d&ta for 49 sutc:s plus the District of Colwnbia. 

In April, 1997, the swe membm of the Uoivcna.l Service Joint Board Issued scvml 
proxy cost moclclina rcporu. Allhouah tbc:se re-portS provided useful analyses of dcstrcd futures within the mode b. they ~e 10 no clear final conclusion on the choic~ of a 
model. 

' ~. ~ 27H71 11>11 Appatdis F. 
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Appendix 8 - HAI Model Release S.Oa Inputs, 
Assumptions and Default Values 

Thu appendix provides a list of !be HAl Model Rele~ S Cb user tnputs. as well as thear 
definmons and the default values Jet in the model. The Appendix is oreamzed based on 
the series of user input dialoeue boxes thltue used to set JW&meters 1n the HAl Model 
.nterfllce. This yielcb the followina hienzchy· 

Ia put Parameter Catqory (disulbudon. r~. wire ceruer. expcnsc.llnc1 u'avauon) 
Cat.qory dla.lope bo1 (NID, drop. switching JW&meten, etc.) 

User faput fltld (fiber strands per remote terminal, e1c.) 

The •ppendix i.s ore&niud into rwo sections. The first conwns the index of dialoeue 
boxes and specific user input fields. The second lists the mputs With theu ddirutions and 
default values. These are numbered sequentially from Bl throuah 8201. To faciliuue 
cross-ref=ina between the rwo sections. each user-input field in the first section 
contains a numbered cnuy &om thc sceood section. Thus. for instance. the "B I" nat to 
the Residential NlD Mllma1J, No l'rolet10r cnuy ref en to the fll'St item in the second 
scctionofthca~ 

With this orpnintioa. t.bc appendix allows a user who u examimna a eiven user input 
dialoauc box and specific uscr inpul field to locate that box/field in the index in the first 
section. read the number of the correspond ina input definition. and usc thlt number to 
locate the input definition and default value in the second section. 

Note that a few pll&lllCtCt1 are SCl in ooc module but used by several modules. In such 
cases, the pan.me1er appears only once, but its usc 10 other modules is noted 11 the end of 
each input parameter cateaory in this Index. 

HM 5.0a Ap~ndlx8 Page 1 



PART 1: INDEX OF DIA.LOCUE BOXES AND USER INPI,;T n ELDS 

DiJtributioo 

NID 
81 Rotodcnual NIO Cl.l<, no pn>ltctOr 
81 RotldclltW NIO Buoc Ubot 
81 Rald<nnol Pro«<uon 81oct. per p&lt 
Ill Bllslllal NID C&JC. no p!OI«Illt 
B I 811slnw NIO Buls Ubot 
B I a....lA<ts Pro«<uon Block. per pov 
Bl lndoorSIOCl.l< 

Drop 
Bl Drop Oislan« 
BJ ACI'i&l Dn>p lnnall.ldoa. lOW 
Bl Bunod Dn>p lnstaii•!MW(oo< 
BA Buried 0n>p Sllanaa r-as Buried 0n>p Frxdon 
~ AvCIIC'lina Per Bwinm Loc.ulolu 
87 8oritd Tamillalllld Spllc:o per LIM 
87 Atnal Tct~~~iolal tt>d Sj>lleo per La~e 
81 8uncd Drop lll•auncnc per foo< 
81 Aerial Drop 14"'"'"'cpc per Foo< 
81 BllrW Pain 
81 Aerial Pain 

Cable and RlJcr lnvcstmeut 
B9 OUrioudoa Cablo SID 
B I 0 OiJaiburion Cabk. Slfoo< 
811 Nwc.blt51D 
B II IUsar Cablo. Slfoo< 

Poles and Conduit 
812 Poltbl-
811 PoltiMor 
81l Burt.d Cable Sllcacll M•ldpll<r 
814 Coocluitbi-GIIperfoo< 
BIS SI*"'TUbal*~ 
816 RqlauJ IMor Adju=mc FICior (No<<: lllis pll'llfttl•r ur. now be 
(OWid aftlrdl. Exea\'llloa and ~loa l«liO<I.ll m. cftd olcllls docum.,., l 

PIIICCIDCIII F I'ICtioa 
817 Atnal fnai«< 
811 11...-s ftoaioo 
817 Uo<loi ii oal4 froai«< 
817 8wiod Fnalon AVIllablo ror Slllft 

Cable Sizina Fecton and Pole Spaelna 
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8 11 C.abk S""'l F1C1on 
819 Pole S!'KUII 

Gcoloar ~nd Chmen 
810 Ditrkult TtmOI Dillin<< Mult1phn 
821 Roclt Dcplll Thttlllold. 01chcs 
822 Hatd Rock Ploccmcnt Mulupllrr 
81) Sol\ ~oclt Plxrmcnt Mulupl,.r 
8H Sidc-<oall: I Scrm fracdoo 
8U Muunum AMJot Cower TOIOI 0..""<< 
816 r ct<Scr S«ffVI& Eublc 
827 Munum fttdct ~All Mulllphu 
8171 R<qun Scmnc AIUIIO be $qu>r< 

Looa Loop lnYeSU~~mu 
811 Tl Rcpcatu lll~cllmenU. IMI.llltd 
829 co M11.11 c .. ocrcy. lnu• ll<d 
8,)0 RT C&bind ~Common Eqvipmtn~ Instilled 
8) I Tl Clunncl l \ ft lnvtlllllmt per Subscnb<r 
832 cor llvntmmt per RT,IMwl<d 
8JJ Tl Rmoce Trmln.U FW fiiCI« 
~ Ml.\lnr.tm TI s per Cable 
8JS Tl Rqouur Sp.dq 
8J6 Acnal Tl AGallllioe 
837 a..ried Tl ... _!!_ 

SAllnYC$!1!1CIIl 
au ~tes~zo 
BJI Indoor SAl 
BJ I Outdo« SAl 

Dedicated Circuit lnpuu 
BJ9 ,.._,..,,or Otdluud CitcvJIJ 
~ l'lln pcr Otdlc..u.ed CircvJI 

Win:lcss lnvestmeru 
~I W'nlal lnvn1mcnt Cap EAII>Ic 
~2 W'nlal Pnllllto Point lA•-• c.;.· I>!JiniMIGft 
~J W'nku c-11100 ltl-
&c.t WltwiCII Pot Llfto 111•-1 
~' Mulmum BtOidcut Llna per Common ln>tlll'llfnl 

Feeder 

Copper Pleccmmt 
846 Acnalftoetloo 
816 Boned frxtloo 
816 U~F-
~7 M&nbolcSpocVII , If\. 
~I Pole Spa<U.a. t\. 
O.C9 Pole Metrnals 
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809 
BSO 

F ilxr Placemenl 
BSI 
BSI 
BSI 
BS I 
BS2 
BSl 

Aerial f...._ 
Buntdf
u~r
B......Sfro<UoftAVIll&blt f0< Slllft 
Pvllbo• Spocln .. 1\. 
B......S fiber Sllulb Add.UO.. per foot 

Cable Sizins Factors 
BS4 Copper Fmlct Cable SW.., foc10r1 
BSS t&hcr fm!cr Coble S...., fii<IGr 

Cable Costs 
BS6 
BS6 
BS7 
857 

DLC Equipment 
a sa 
a sa 
BS9 
BS9 
860 
860 
861 

861 

862 
862 
861 
861 
86) 
86l 
86) 
863 
86o6 
86J 
86S 
866 
866 
867 
86a 

861 

869 

869 

Copper IAYCSlm"" per foot 
Copper Jt.,...,_ per ""·foot 
Fiber Ia. ... ,.. r-
Fibcr "'-·per SIJMd.(OOt 

Hiab o-ily 0C..C ~ T-wJ-Silo ...S Power 
Low Dmsity DLC ~ Tct~~~iD&I - Silo llld Powct 
HIP Oouky DLC Rcooo T-ml- Maalnun t..1na 
Low o-ily OC..C ..,._ T ....... - Maloo11111 Uoa 
HIP o-ily oc..c "-T-loai - RT FlU ,.....,. 
Low Dtully Dt.C-T--.J - ItT Fill foaor 
HIP ~ DLC Rcooo Tcnalnal - c-Equlpftau 
~a, ... -· 
Low DoNlty DLC "'-TftliD&I - COOl- Eq\lipftCIII "''--HIP DoMIIy OC..C Rcooo T....a.l - POTS Olanntl Unrt lllvnvn<nt 
Low O.Uity DLC ll.alloc. Tct1111D&l - POTS ChiMe I Unit lnvutmenl 
HIP o-ily OC..C a-Tcnalnal - Cola o.a-1 U•• l.owSlramc 
Low~ 0C..C ltaiala Tam_. -Cola O OMCI Ua•la•-• 
HIP o-Ily DLC ~ T-IIW- POTS Linn per CV 
Low O.UIIy DLC ltaloco T-111&1- POTS U na per CU H.1P 0. rJ OC..C a-T.-ioal - Cola Uoa per CV 
Low o..IQr OC..C ._T-IDal-C4ml.lna per CV 
L.DO wo•• LIMt 
HIP o-Ily OC..C ._ T-111&1- Fibln per RT 
Low Doftllcy DLC R.aolol T-lrlal- Fibcn per RT 
HIP~ DLC ~ T-INI - Opclc.al Plldt l'lncl 
Low o.aJry DLC ._ T..-J-Opic:al Plldo ,_, Copper,...,. Mill ow.-.. ft 
Hlp Oouky DLC 11.a11oc. T.,..lnaJ - Common Eqvlpmtnl 
lao •por67lUoa 
Low DoMII)' oc.c a-T-ou~-c- Eqv~pm .... 
~.a ........ ,. 120 Una 
HIP Deealty DLC R.aolol T~m~ONJ - Number of Mill LIM Modultt l 
RT 
Low OoNIIy DLC ~ T1m1iiW - 1'/umbtt of Mill Lint Modultt l 
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RT 

Copper Manhole Investment 
870 ~bunab 

870 ffllll< and Cov<r 
870 Sla ~liv<l)' 
870 Eo una llld e.ttnu 
871 Dcw•rrina Foetor fot Manhole Pbcemcn• 
872 Water Tlblt D<pt/1 roc Dcwwnna 

Fib« Pull box lnvesuncnt 
87l MI...Ub 
87l tnwllalioft 

Nato: The Feeder Nodule abo uJCJ 111puu 81l·B I l 

Swltc:biac aad lateroffice Traasmwioa 

HM 5.0. 

End Office Swiu:hina 
874 RaJ .a.. (lUICA) 
81S T tUlle (BHCCS) 
816 Swild! mulmum line 1lze 
871 Swkdl per!~ IIU 
871 Swkdl=ulmiD ~ occvpency 
879 MDF!prot.odor irlv-per line 
810 AAIIoc Uno cireuia oii'MC of DI.C per liM 
811 Sorildo ..... Ucjoe mllldpU. 
812 End Oll'lco Swht.bfaa 111-ml COMI.IIIt- BOC and UIJ< ICO 
812 Eo4 Oll'lco Swicdlfaa ... _,..,, Ccruun1-SlrutiiiCO 
Bll End Oll'lco SwisdsJaa lA--Slop< TmD 
Ea4 Prooalclr F-.1 oedlt!a Muldplltr • Nonml 
814 Prooalclr F.-.o Lootlift& Multiplier· Heavy bwlnm 
Bll Proccuor F...,. Loedlaa Multiplier • 8onln<u Pf'K<n;""' w<thold 

Wire Cen~.er 
au 
81'7 
811 
819 
890 
891 

T rafllc Panme1er1 

Loc obi, mulliplicr o( twicdl ,_ JIZ>I 

Tllldoaii/EO- r ..... ,.._ 
Swlfclt 11-.. SID."l'''ft ft. 
~ "'''l" ft. 
Lalld. lq\Yft ft. 

m LoaJ c.n Aa.mpa 
an cau c.mpledoo F..w 
8'U lll!nl..A TA C&lb Coatfl • 
89S lnleri.ATA =-c.lbComplctcd 
896 lntcrlA TA lnttrstata Call• Complct<d 
897 Loa! DEMJ. thooaan4J 
891 lllna.ata DEMJ.~ 
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899 h>tc.,.... OE,.h • .....,_ 
8100 Loa! llul~nodauw OEMJ 
BIOI In- BusiMU!lni<ktwal OEMs 
BIOl lntmwoBwUitu!Rnocknllal OE~h 
BIOJ BHf-oCOalJyUSOlt 
Bl~ AIUioaiiO Oooly uwcc ~- factor 
Bl OS 1\aldalbol HoldUII Tllllt Mukophtr 
BIOS Buslnns Holdina Time Muhlplitt 
BIOd ~nlcltfttlal C.ll A...,.pcai8H 
BIOd BwUit.UCall Allmlpui!IH 

Interoffice Investment 
Bl07 OC~I ADM. iMtallcd. •I OS.Js 
8107 OC~I ADM.IIUIIIIcd.ll OS.Js 
8107 OC·liOS.I TcnatMIM,.lllpluu. IIUI&IIc<l. 1-i OS· II 
BI07 lnvu-ptt 7OS. Is 
BIOI NWIIbtroCFibm 
BI09 PIIIIIJIA>&al::tac 
Bll 0 OpDcal OiolribuOoo ,_, 
Bill EF.tt, pttbour 
Bill Ef.tl. b0<1r1 
Bll) ~ ............ illiUJJod 
Bll4 ~--- Spocq. lllila 
BIIS c:.-111on1c IA-.smtiiii141Jnn 
Bll6 FI'ICI!oft oCSA Iiiia ..qUina muldpltalna 
Bll7 Dla!W c ..... c-s1-.~ouu~ltd ~'"' os1 
Bill Tn1111111baloo r--.. FW (OS.O lcwO 
B 119 Flbor Cobia 
BIZO 1'1-orSOW>cla por ADM 
Bl21 8wlod fnsalool 
Bill AtrWF~ 
Bl21 BuMd ,. "" 
Bl21 Condull P' me 
Bill 8..W Slluds Addldoo 
81%4 c-luk 
BI2J l'llllboa Spocn a 
81%6 SponTobapor.-
8126 J'ull~ I llt>aantftl 
Bl%7 l'olo Spoc!Qa. tl. 
8 Ill Polo MAwial 
Bl 21 ,.,.. Uboc 
8129 ,,.... oCpoln 1114 bol~o4c;po141d pa..-.mc common Wid> 

r...s. 
8 I~ Frecdca of MriallilniQft wlpd 10 lllq>/lo<lc 
Bl ~ f~ of....,_ IIINCIIIrl oulped ID toltphonc 
81~ F~or· d pOOiftd ........... wlpcdoottltphont 

TratUmls.sion Puamei.Cn 
Bill ~T..nlcF,...._ 
Bl Jl Tocalllllatolllc. Trallk F~ 

. Bill M .. lm..,. TNIIItOccll_,-, CCS 
Bl )4 TNIII< Pon. ptt tnd 
B IH Olrea ~ rncoo.. or local "'....,,. ... 
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81J6 
em 
Bill 
8 139 
81•0 
8141 
BICl 
BI•:Z. 
8142b 

Tllldtm Routtd lr1ruon c( tii!HLA TA cnfnt 
T&lldtal R0<1WI fraa""' or lfttrrlA TA tnffi< 
POPs pet T anclan Locetoon 
nn.hold Vam ro. OIT·RmJ W"ur Ctnttn 
Rtmo<t - Host f~K~oon or lnooroffi<t Traffic 
H001 - I <."\\Ct Froction <>r lntcroffl<t Tnffit 
MU:Imum Nod .. per RU>a 
RlnJ Tnt~! II/II ffit F&<tor 
lnl<ttlndrm Fra<u T111drm TI'Wib 

Tandem Switchina 
914) Rtal Tlmt llmi~ BHCA 
81~ Pon Llmlvnwcs 
BI4S COnllllon Equipment ln-tmrnt 
B I ol6 Mu.im 11111 T Nlllt Fill 
8147 Muunum Real rrmo O«up>ncy 
814J CO<nmon Equipment lnt.,rttp< fo<t« 
8149 Entrance facohty OIJIIIIQ hom S.tviiiJ Wire Ctnltt It IXC POP 

Signal ina 
BISO 
&lSI 
B·Ul 
BISJ 
BIS4 
BISS 
8156 
8157 
BISJ 
8159 
8160 
8161 
8162 
Bl6l 

STP Link Copocily 
STP Muimum I'IU 
STP !nvesm>tol. pet p&lr. mu anum 
STP lnv<Simcnl. pet p&lr, minimwn 
Link TmDilllloo. bach rndJ 
SiJII&Iln1 Bk R.ott 
Link OocupWy 
c I.Wo: Cnm Staloa 
ISUP Maaan pet ln....., !Ike BHCA 
I SUP Maaaos ~ b)'IU 
TCAP Ma..,a per tn.nJ;Ktioa 

TCAP Maa&t~Aqd~. bylas 
Frvtion or BHCA requ!Ma TCAP 
SCP lnvtmnm~i<Cmd 

OS and PubUc Telepbonc 
8 164 ,._ .. ,per po$111011 

Bm6S Muimum Vol...,..., per posfrioa, CCS 
emu 0pon1or !ot ...... uon ,....,. 
8J67 l'llblk Ttlcpilant Equlpmcntlovutmcn~ per rwion 

ICOPanmetm 
8 161 ICO STP lnvtslmtot pet 1:111<, Equlpmml 
8169 ICO Local Tllldcm IAYdlllent pet liM, Eqvlpmcnt 
B no reo os T...dcm lA._. per ilno. Eqvopmcnt 
8111 ICO SCP ln......,rnt per line. Equlpmmt 
8172 ICO STI'ISO' Wire Cmterln\'Utmcnl pet line 
8 17) ICO Local Tandcm Wire Ccnoarlnvntmcnl per J A< 

B I 74 ICO OS Tondcm Wire Cmtcr lnvwment per liM 
BI7S ICO C·Unk I Tllldcm A·Link lnv<Jtmcnt per lhr 
817Sa Equivalont Foalky lnvntmcnl per DSO 
817Sb Eqvlvalcru Tttml/llllnvutmrnt pet DSO 
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Host / Remote Asslanmcot 
81 76 lf01t- Rnnotc CLLI Aulanmrnu 
8117 Ho>t • R<mou AUIIftll'tftl f iiJ 

Host I Remote lnvesunrnt 
81771 LOOIIC Sw: Ooi&JIIIIOII 
Bl77b FUI<d and por Llnc ln~umrnt 

Expense 

HM 5.01 

Cost of Capiw 
8111 
8171 
8171 

COOl ofO.bt 
Debt Fnaion 
Co1< or Equlcy 

Oqmci&tion and Nd Salvqc 
8179 Mocor Vdlklot 
8179 G.,..c Work Equipment 
81 79 OtiMt Work Equlpmau 
B I 79 S..ildiop 
8 179 Fumllllrl 
8 179 Otlilco Support Equlpawu 
8179 c-pcyComlll. Equipmmt 
B I 79 GaMnl P11rJ*1 CogjP"'• 
8 I 79 Oia»J Elcaroltk Swltdlilla 
B 179 ()pcnllx S)'11CU 
8179 D;,ltal Clmtil Equipmcal 
8179 Pltbillc T ....... Tmlllnal Equ'l""mt 
8179 Poles 
8 179 Aerial Cable • otctallk 
8179 Atriil Coble - aoo metallic 
8119 un.s...,, IIDCI Clbtc - 111.Wtic 
a I 79 Uodou&J IIDCI Cobia - oon ....Wiic 
8 1 79 aun.s Cab» - mltllllc 
8179 811ticdC~IC -oon nt.WIIc 
8179 IAtrabu!ldlq Cable - ...wtlc 
8 I 79 lllcrabollldilla Clbtc • oon atctallk 
8179 c-lotk S)'11CU 

E.xpenlc Assi~J~~~Xnt 
8179• FunUI!n-CI!Mt&I C ... 
B 1791 F'lnlut - EipoNn 
81,. Of!lc» EqalptD.c - Capkal Cooa 
81791 Otllco Equlpmont - E.'IPf'IMI 
81791 o-:nll'llrpooo C:..pwr • Capkal C...a 
8179a OcoaiJ PllrJ*I c-,_ -Ellpmxs 
8 179& M-Vchklot • Cltpdll Coru 
B 179a M-VclllcNio- !.qJoma 
B 179a 8ufkllnp - Capitol Cosu 
81791 BalWJap -£_,.. 
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81 7~a G&ni< Wortc Equipm<111 -C;~,taJ Colli 
B 179a <i&r>l< Wori< Equ•pmc:ol- E>pcruc1 
B 179a Olhtt Wori< Equipmtns - Capnaf Cous 
8179& Olhct Wort [CJ1lfpmonl- E1pcnsts 
8 179& Nctwotll Opcrauons 
8179& Oilier Tuu 
8179> V anablc Ov<fllcod 

Structw'C Fraction Assigned 10 Telephone 
8 110 Distnbuuon Arnal 
:0110 Distnbudon Bun<d 
IB 110 o;..nbvtlon Undrrarou"d 
BIIO Fc<drr Aerial 
8110 f<nkf Buried 
BIIO Frcdcr UndcrvOW>d 

Other 
Bill Income Tax R.ou 
8112 Coq>011110 Ovrm..d FOC<Or 
811) Oilier T ues F 1t10r 

Bl~ 8lUina/Billlnquiry per lint per monll> 
81 U Dircdoty Lbtina per line per monll> 
91 U F'o.-wanl·iooicirta Nttwcrlc Opcfttions F o\Ctor 
8117 AhcmadveCOSwildllnl F-=r 
8 I U Allmwiw Cir<uil Equipmcn1 Fac<or 
B 119 EO Non LJnt.Pon C... Frxtion 
8190 Ptr line IIIOftdlly LNP CCIIII 
B 191 Catrl<r - c.rltr Clw.omcr Service. per IU.. per ynr 
B 191 NID UptftM per liM pa yar 
BI9J DS-411)S.I Tcnninal factcr 
B 194 OS.IIDS-l Tcm>inal r.c-
B 195 A •tratt Una per Buslncu Loudon 
8196 Avcraar TNIIII Unliution 

Excavation aod Restoration 

Undcraround Exuvllion 
'1: 17 T rcnchU1&. per Fooc 
B 197 Oaddloc Fr.aloa 
B 197 8odchot COI1. per Fooc 
B 197 Hond Trench Fr.aloa 
8197 lUnd Trench Ceo.~ per FOOl 

Underpound Rauirallon 
8·191 CullllatoN Aspball Froctlon 
8191 Cullltatort Alpilall, per fooc 
8 191 Cullltulort Coftcntt F!Kdon 
B 191 CuiiROSiort Coftcntt. ptr Fooc 
8 191 Cullllt>l.,. Sod Fnocdool 
8191 C:ullllcuore Sod, per FOOl 
8191 Simple 8acld111, per Fooc 
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8191 PaV<m<n~ pet Foot 
8191 Don. p<t Fooc 

Buried Exeavuion 
8 199 P'low F ,..._ 

Plow pet Foot 
Tmcb p<r Foot 

8199 
8199 
8199 
8 199 
8199 
8199 
8199 
8199 

Bvkhot frtiCDOft 
Bacl:lloc. p<r Foot 
Harul Tmch ftiC'toO<I 
HIDd Trend&. per Foot 
Bore Cob1o F tiC'toon 
Bore c.blt. ,., fooc 

Buried lnsullation and Rworalion 
8200 I'WII Ptpcn'ull Coble ,_ 
8200 I'WII P1po/Pitll Coble pet Foot 
8 200 c~ AJpball Frocdoe 
8100 Cu&lltal.aro Mpb&k. per F001 
8100 ~ c-..u FtloCtioft 
0200 c~ e-m •. pet rooc 
8200 C~Sodf-
8200 c~ Sod. per Fooc 
8lOO ltalanl Woe 1\eqund 
8200 Simpl• Bodtnu 

Surface T extuR 
8101 Pm:cnt orclumt Ukrly Alfr<Ud 111<1 Elfr<1 orTu~~~tt COde 

Labor Adjustmeat Fact.on 

Labor AdjUSUDcnl FldOr 
816 Rlpo..al Lobar F aaor 

Labor AdjiiSimc:nl FKU!r WeiJblinaa 
816& Con~ne~« E.cca\'llloa IDd P.auwadon a 16& Telco c:ou.n.c.- - Cclpp<t 
816& T' .o ~-Fiber 
816& Ttlco DropiNIO IAIQIIerion and M..,....._• 
8 16& CoenC1or Pole Scalae 
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PART 2: INPUT PARAMETER DEFlNlTIONS AND DEFAULT VALUES 

DISTRJBUTION INPUT PARAMETERS 

NETWORK INTERFACE DE\'lCE 

81. NID lavufmtaf pu liat 

Definition 
The invaoncnllrt d'ac componcnu o(tbc ttt'*"Ot'k an1crfacc dcv"c (NIO}, Ihc dcv•cc at the cuicomcrs· 
prmuus within which lbe drop wtrc ttnniNUS.. .t.nd whteh b lhr po11n of iub'"'bcr demii'CI HOn The ~10 
ln•·uomcnl b calclllawl .. 1111 CO$! of lht 1110 .... piUJ 1/!c Jlfoduct of 1hc prOic<ll<l'l bloclc <Oil prr ltnc 
and Ill< OWIIbtT of lifttt utmina~ 

Defaulf Values 
NIO ....W.IIId klltlll.lllon 

C4tll 
RalllnllfiiiO c:aM, no~ $1000 

~ Nll bMic: llllclr 1lll!l 
mtlllld Nil ,.. S2!00 

ProllcaGn-. pet ... lo' OO 
a.- IIIDCMI, ft01)0- ns.oo 

a...- N10 bMic:- 1lll!l 
mtlilld HID CIIN lo'OOO 

PI .. 4 I l*Xi;, PI' lnl lo' OO 

lnOOclt 1110 c. ssoo 

DROP 

82. Drop Dbtaa~ 

Definition 
The ••~r~~•lcqlb or a drop c:ablo in CKb of nine dc<uily -... The dn>9 cxlocndJ from Ill< NID ., tile 
c-..'• pnmixs 10 d>o blodc lmllinal11lllc dlslnbu1ion cablt llw Nnt t lonalllc wert"' Ill< loiiU>t . 
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Def11uh Values 

Drop~ ty O..Uily 

DMol!yZont Drop OiJ~M~a, 
lut 

0.5 ISO 
~100 ISO 

100.200 100 
~ 100 
~ so 

8»1..550 so 
2. 55o-5.ll00 so 

5,0()().10.000 so 
10.~ so 

83. Drop Pl.ac~mnal, A~rial ud Buri~ 

Definition 
The toul placemctu eott by dctuity zone ~ran wri&J drop wito, and ~ eott p<r r..,. fot b<u~<d dmnbvt""' 
cabl~ placcmcnl, rupecdvoty, 

Default Values 

Drop polK I 1*11. Mill & lufW 

~ ~~~ ~~ 
$.100 123~ 

100.200 SI7.SO 
2()0.650 117,S0 
~ 11187 

8»1..550 0 11.87 
2.550-5.000 111.87 
5.000.10,000 111.87 

IO,OOOo 111.87 

84. Borlod Drop Sb riDa Fn c:tiGo 

Definiti011 

SO.~ 

so.~ 

$0.60 

S0.60 
so .eo 
so 75 

I I.SO 
1500 

The fncuon of bvri<d drop COJI dw b wlanod IOIJII l<~c <ompany. The och<t ponion of die COli 11 
borne by Olh« utilioiu . 

HM 5.01 Apptndl• 8 Pogo 12 



Bo;tled Crop Sllllinf Froc:doft 

DoNIIylont Froc:doft 
o.s 50 

S.100 50 
100.200 50 
21»6) 50 
~ 50 
SSC>2.~ 50 

2.$$1).5 000 50 
S.@10.000 50 

10,0()()o 50 

85. Drop Stnacrun FractfoiU 

Deflllitioo 
The pm:.on"'t Of cltops chal art MNJ llftd bun<4, r<lp«tl•c ly, .. I 1\mmon o( dtnJII)I lOM 

Default valuc:s ____ ,,...... 
DIMI!yZ.. - ...., 

1).5 ~ 75 
S.100 ~ 75 

100.200 .2S 7! 
~ )Q 10 
~ )Q 10 
1»2.~ )Q 10 
~5.000 lO 10 

5.000.1 0.000 eo 40 
10,000+ as u 

86. Number of Lilla per Bwfluu Loulfoa 

Deflllilion 
The •-.• """'bot of buslaaa Iiiia I* buslDaa ,.,.,.._, IIUd 10 u laoW. SID and c1to0 '"" n " 
potlnldCf lllould bo ld die - u l'lnl%ltw 819J. 

Dtfault Val"" 
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87. Ttrmlaal aad Spllct lovHimtol ptr fiat 

Deflllition 
The IIUUll<d cc»r per h:>< ror lllc unnonol &nd splice dw connc<llllc 4top 10 Ill< dtUnbot110n ubi< 

Defaull V .alue 

83. Drop Cabl~ [ovatmtor, pn fool aad Pairs pn Wlrt 

Definition 
The ..... ,,.,,;, pu rocc r<qWRCI ror _.......,-drop wn, &nd die oumbn or p&ll1 .. udl <)'p< or 
dtop "'""· 

Default Values 

Dnp CIMI-""' "C.,.- fool 

$0.140 3 
soogs • 2 

CABLE AND RISER INVESTMENT 

BJ. Dlsrrtbadn Cable S~a 

DefUiiliOil 
Cat>lc sll:H u>cd (or db1nbudoo cable •IU'IIblcs (in p&111). 
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Dcfauh Values 

2400 
1800 
1200 
900 
600 
400 
200 
tOO 
50 
25 
12 
5 

810. Copper DIJtriburioD Cable, SJroor 

Ddiniuotl 
The cost per fOOC of copper diRrillullcft cable, U I 1\mction of ublt liu, IIICiudiiiJ cllt COlU Of 
cnrinftrina. U..Wlldoo>, lind dellv..,, u well u lbc ublc mu.erW itself. 

Default v allieS 
Copper~ C*e,l/looc 

c.blo IIIII Cotlltooe (lllduclno ~~~•>e. 
lnlll I II ~....,and .-1111 

2400 S2000 
IIOQ 110.00 
I :!Oil St100 
900 SIOOO 
600 S7 75 
400 16.00 
200 sus 
100 St50 
50 St 83 
25 St.ti 
12 1076 
6 S083 

B 11. R:Jur Cablt. S/(oot 

Dcfutition 
The cog pu foot of coppn' rbu cablo (cable irulde hlfll ·rlu b<l lldin1•~ u • flonctoon of u blo •ou. oncludinl lilt COJU of tftl"'"""&. lruullouoa, llnd dcii•Cf)', U " f il U tllf Ubi<,...,., oUttf 
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Dcfauh Values 
lllNt Clblo, lo'OCII 

Cllllo SID Colllloot (lllcludi"9 Of19lnwlng. 
inltllllllon. dolivltf and ll\ltONI) 

2400 S2SOO 
1100 12000 
1200 $1500 
900 Sl2 50 
eoo StOOO 
400 $7 50 
200 SSJI 
100 SliS 
50 n05 
2S Sl 50 
12 S09S 
8 so eo 

POLES AND CONDUIT 

Btl. Pole lovalmcDI 

Dcfinitioo 
The inJt&lkd COli of a 40-fOCII 0... 4tlal<d IOU1IJcm pine utlllry pole 

Dcfauh Value 
......... ? 

MMa'iall SlOt 
l.lbor f21& 
Tout S7Ti 

BIJ. Burled Copper Cable Slleatll MuldpUcr (fttdtr aod dbtribuiJoo) 

Definidoo 
Th4o """kicr•t COli of 11M tuliaa : p=M'd .....S Ill buried cable o:o procec1 11M ublc from mo.-. 
aprniCd ua mulupllor ofcbo eM or-tulodublc. 

Defl\llt value 
1.04 

Bl4. Coodll!t Material lovauaut per foot 

DcAnltioo 
Ma1emt cou per (oo< (O< • · PVC. 
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!Jefoult V3lue 
So.60 

815. Spare Tubu ptr Routt (dblributioo) 

Definition 
The numb<f or tparc tubes (I.e • corwlult) placed per rou1e. 

Dcf~uJt Value 

8 16. JUajoDa.l Labor Adjumneor. foetor (moved to tbt tod or l biJ 
d ocumcot) 

Note: T'liU p&Bmeter is moved to t.he end of the document. paae 77. 

PLACEMENT FRACTION 

817. Dblribudoa $trud11" fratclou 

Definition 
The diJinlNtioo cabW11111<11U'1 hctJocu tn d>t IWWJYt OIDOUDU or d!lfcrcot la'\ICNI'C 1)'1><1 supp<>l'ltnl 
diJtributloG cablo ID tKia dauily t.oOO. Aerial dl.striblldoo cabk illftld>cd 10 l<lcpiiOM poles 0< 

bulldinp. buried cable Is laid dlAcdy ill d>t an1t. lnd UZioCicrp1IUIId cable nw throu&b ~ 
conduit. In d>c bipal rwo dtalily -. ocri.\1 JtN<ftiR onclllda ris«r lnd block cable. 

The buriod ho1lon avliil.oblo (O< IIlii! pcnmdcr b <kilned u 11M 6Ktlon o(bwied cable input vlluc lllll os 
aYillable 10 bt ehlbd liO ..!&1« 11M hcdoa or d>t lllput value b)l w!lidl d>t """"'"' or buntd u:blr cat1 

IIICIUM. If. (or a.np]o, 11M -lw tll...-.d Ill inldal vlluc or O.S r .... the buncd cable &1aioa Ill lll'tn 
dauily IGOIIII4 liMo c:t11111 U u lbc INril4 halon eveilablc for Jltlft.lllt modtl an ellow lilt 
comput<d buried halon (ICCOidh•c to kicaJ sur!ace ltid bt4todr conchtoons) to VII) up «down by OJ 
(~ orO.S), Ind dillS llo btcwm1 O.l OO'd 0.1. ~ ytJ,,., miUI be rnt<trd (« udl cltrislt)l nnae. 
ltid lilt compuled rr.aloG of buried cable b noc allowtd by 11M moclclto n «td 1.0. NCI(c tiw ll\c 
paromeur OO'd ~ .,._,..,.. appllod to both 4htribudoo ltid (ctdrr able. 
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Defaults 
~CaM SINcll.n Fr-. 

OeMilyZ.. Aorilllllodl lllllef ~ Burled Fnctlon 
eMit c.ble eMit AYII1.ebtel0f 

(<*vlltld) S/ljft 

().$ 25 75 0 1$ 
S.100 25 75 0 1$ 

100.200 25 75 0 " ~ lO 70 0 " ~ lO 70 0 1S 
45().2.550 lO 70 0 IS 
~000 lO 6$ OS IS 
5.~10.000 60 .lS OS 0 

10,000. .&5 .05 ro 0 

CABLE SIZING FACTORS AND POLE SPACING 

811. Dlstrlbarioa Cable Slzillc Facton 

Definition 
Tbc (....,by wtUcll ddlnbucioa ublt b lftauud obovo'ltlo r.ia -10 un-c a &••en 'I'JOft'll)' of 
dci!IMid In order 10 pn>Yicle _. p&ln f01 ~.lint edmlololndoa. and ....,.. ........,., of'"'""" HM 
S Oa dlvldn die nwnbcf of p&ln IIMded In a dilln'budoo cab!. 10 111ft! n btln& d<111and by this f11<10r 10 
d<tcnnlnc die madm11111 niiiJibcf of p&lra requlrtd.lbca 011«1 dlt MXIIaract available sin ublc 

Ocr.uJt Values 

01 ~~ II CoMo...,.,_ 
~~ene~~rz- , ...... 

().5 "' S.100 l5 
100.1"': $5 

~ 60 
~ es 

45().2.$50 70 
U50-S.OOO 75 
5.~10,000 75 

10,000. 75 
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819. Dfsrrlburion Pole Spaclac 

Oefl11i1ion 
SpKin& ~cwun pole• >U.pp<l<111>& ...W <h!cnbuuon cable. HM S Oa anum<$ Acrul ':able IIIII\< "'o 
d<ru<sl ...,.. IS Bk>clc and Buildln& Cab I<, noc supp<1<1 on polu. 

Dcfauh Values 
~Pole8p~Clng 

Dw~~yz- ~ 
0.5 250 

S.IOO 250 
100.200 200 
201)450 200 
~ 175 

15().2,550 175 
2.55().5,000 ISO 
5,000.10,000 N/A 

IO.ooo- NIA 

GEOLOCYANDCLU~ 

BlO. D~tribudoa MultlpUtr , Dftrkulr Terrain 

Definition 
~ IIIIOWII or..,.. .us-c r.qund 10 IOillC distnbutiorl and frcckr cable &IOUnd c!Jft'"Kult 10ol 
condidonJ, cs~ucd ua multiplier or !he cliNnu cakulaltd f« n«mal JINanona. 

OeCaull 
1.0 

Bl l . Rock Depth Tbruhold, lncba 

Dcflnlllon 
~ clcpcll or bodtoclc, above wbldl (IIIII IJ. clotcr 10 !be surface) lddnkl<lll C<>lU II< lncurrtd rO< plal:101 
dblributlon or &aedor cabw. 

Dcfaull 
l4 inchu 
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812. H1rd Rock Plan mcnl Mulllpllcr 

Dcflllitlon 
The onatU<d eo<t otq\lm 10 place cll$lribution ot fecckr ulllc a1 b<droct cw u(ICd u lwd. • Mil • " 
Wllb;n rht rodt ~ chrnbold o f lhc surlou. nprnuclu 1 mulllphcr of -.rW W~&IW.O. cou ptr r-

Dcfauh 

8lJ. Son Rock Plauma~l MullipiJcr 

Dclirutlon 
The •ncrtutd cou rtqu&rt d to plac·e diJb"'''buUOCl Of !ctd:rt c&ble: a.n bcdroc.k cl&n tllcd u $01\. • hen u n 
wnlun the rock dtpth W.shold of Ill• surfocc. UpttSMd u • multtpUtr o f notmol uuu lu110n toll ptr fOO< 

Dcfaull 
1.0 

814. S idewalk I Sine« Fncdoa 

Dcflllidoo 
The tract- of m>all urboa cJwan dial on- lad oldowolb. u...s "'diO ·--of clwUr aru 
with aumba of liDa 10 ~ cua wllcft lllP ruo ~on pn:sca1. To q.Wd')' u a ....U
clusur. lhc 101&1 Lo6d ona.,... bo laa 111111 .0) oqwn mila IIIIlS lho 1..,. dauiO)' "'"" cxcccd )0,000 lana 
prrsqu.ve m•i4 

Default 
0..10 

815. Mnlmu• AaaJoa Copper Total Dblla« 

DcliAltion 
The m&Xli!IUIIIIOI&I topper Clbla !a!p Ill• b allowed 10 any •obbond anaJoa 11p!s. Whca diO 
pocan!al COI'PC' cabM !alP....-. ellis donobolcl. . ......... loop ............. ~ot lbt clcqMr 
pa><1r111>00 of fiber boaod DLC. 

Default 
11.000 ft. 

81,, Feeder IIHriDI a~.~~hle 

Dcflnition 
An option Lllal. If cnablat IMN<u Lilt modeiiO ad.)l»> uth moin (H ckr ~t dlrcc1100 IOwW lilt 
p~pondtnnct of clustm in a q........,L In Lilt do(oull llaiJ, fndtt "''"' dlrcclicMn from Lilt ,..,, Utlltf 
lit llonh. E.&u, Saudi. and WUI. 
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Default 
The defauh ua1111 11 dtJ>bl<d 

827. Mala fffiltr routtlair multl:plitr 

Ocfll\ition 
Route•fC>-111 mutcipltcf' applied r.o m01 (u dc.r dtse&ncc when ftedcr ~:ccMJ 11 C'nabltd t.o ace~• for 
rourln1 ma111 (tcdtr table around obuacla 

IXfauli 
1.27 

Bl7.L Requlrt Jtrv!ac artaa to be square 

Definition 
All Ol'(lcllllw.lf enabled. lnJiniCU dlc modciiO tru11ll main cwmn., "~""'· In che dtflutt >lliU, moen 
clumn.,. CCiftlpuled as mw11ulat, wilh the ~•l,hcco wlcM l'lllo deumuned by che l'fCXD& chac P<O<fuce• 
che cl....., inpuc data. 

Default 
Tho dal'ouh M<linl Is diubled. 

LONG LOOP INVESTMENTS 

818. Tl Rtpater lavai1Dtnt. laauUtd 

~lion 
The invutmenc per Tl npu!Cf, lncl\ldin1 tltan)ok>, hov•m&. and irucall.ulon, UJtd fO< Tl cvncr Ions 
loop t:lCUNlonJ.. 

5Sl7.00 

Bl9. CO Mux Capadty,IDJtaUtd 

Defulition 
The illmllti! ut~e-al ollllct muklplmf li!Vtitillmt toqv!ttd pet l6id talili uiCd rot Tl curlu lona loop 
rll'lr.ftJiocu 

Default 
5.4~0.00 
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BJO, Rrmote Ttrmioal Cmblaettad Com moD Equlpmtol, lomll rd 

Definition 
The oaulle<l UIVUimml p<t TlltT we<~ (or Tl umu loft1loop ._...,.....,, 

Default 
Sl.lOO.OO 

831. T1 Cbnad Uaillovalmt al per Substrfbcr 

Dtfinllion 
The .,..,.,.,.,pet lw ill POTS dlann.cl undJ cruuJicd 111 Tl 1\T UKd for T I amn lon1 loop uwuoons 

Dtfaulc 
$ 12$00 

831. TnlJU«Ivtr bvablltlll per RT, lastalltd 

Dtfinhlon 
The lns.laJkd ln¥tJtmC111 (or cD. ll"'l*ti'Vcr plll&·ln pot Tl 1\T UKd"' 111tcrCoce wollllllc Tl umcr and co 
pow• do•......-.. 

. 
$ 1,110.00 

833. Tl Remote termlnal nu fatlor 

Definition 
The lillc unill\ll fadDr io a Tl ranOICIImliiW; tbM is, lito 1'11>0 o( l1110 JCfVcd by 1 T I rtmOtc lm!IIIW IO 
die ..... .,bet of liM unsa cqulppod lo lito ""''"" 1m11 irto1. 

Default 
0.90 

Definition 
Mu:.imum oumbct o(Th doll eao lltort a ell> It whl>oul binder 1f0UP ,..,.,..1..., or ont<nul sltltld'"l 

Defaull 

• 
835. Tl repealer 1pacla1 

Defanlllon 
Msaunum dalpt JCpti>Cioa. ............Sin dtclbtb. oa copper ceblt u • fwtc1lo<t of lilt maa011um lou 
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bcooccn ld)K<ftl ~pclltn •• 77~ kJU. .&tid Ill< lou Of lilt <opp<r Ub(( Oft " loeb Ill< tfpcllm MC 
au-~lcd. U...S for T I umu loaJ ioop ..,.,.._, 

Default 
n .o c~e 

836. Aerial Tl Aneauarloa 

Definition 
The cower able.....,......., fordlcclnoan orTI • ...,.,u.,..,.,..._., "-Myorn: ~Hutld • 
trWunW'A umpct11Nrt of I~ d«JRa follrulllc ll. 8&wd 011.., cort PIC l~1c lruul.lt<d Ce>n<!uaorJ 
abl<. 

Dcflult 
6) dMII. 

837. Buried Tl Annuarloa 

Definition 
The cower able-- for die clalp ot Tl cll'(1joa .,.., ~~or 111 \Hz 11><1.: 
aormal --~-~ Buecl on •-blocbl& c.~pouad ftlkd cables, w"'l toltd PIC 
lt'J''&eriM 

Default 
S.OdMII. 

SERVING AREA INTDU' ACE lNVESTMENT 

838. ~nbac Am IAtcrface (SAl) lavarmecar 

Dcfinitioa 
The llul&llod IA•aomcna in die SAl that ocu u die plo)'liQJ inlafxa pooroc ba>octn dombuiiOII and f
able. 
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Oef11.uh Vlllues 

SAIImt -

SAl SID mo-SAJ ~SAl 

noo S9.656 SIO.OOO 
~ S7.l92 S5.2!10 
3600 $4,921 sa.ooo 
~400 S3.3Sl 54.300 
11100 S2.404 S3.400 
12!10 Sl,n6 S2.400 
900 S1.2l2 Sl.900 
600 saaa Sl,400 
400 sm SI.OOO 
2!10 l296 S600 
100 S148 mo 
so sw S2SO 

DEDICATED CIRCUIT INPUTS 

839. Ptrcul&&t of Dtdlcattd Cin:ulu 

Definition. 
The Cncdocu ofrocalcimaio inc:Nded Iaiiie COWl! of lOW privact Jlllt and s;pcc;.J tcctu cima1ts IM•arc 
os-o and OS. I clmliu. rupeaively. Tht fiKUo1l ofOS.l and blaM< ._"Y c~m~la l• celculalfll by 111< 
modo! u (I • fta<doo DSO • tnocdoo OS I). Tht equlvalfto<o ~ lllc 1btn c~m~h 1)1ICS - 11\11 U. OS. 
0, OS· I. and OS.l-and.,;.., poin II ""fJ"'SM<M by Panm- 8 J6. Noct tlw 1M m..S.I WW1I<I tile 
cin:11lt counll an npuMII Ill _, of lilt n""'bttof OS.O. OS. I. 1Uid OS. l, cimuu. mpt<'li .. ly, noc 
•olcc .,..sc clmllu or 0$.4 equlvaltfta. Thill if lila d&la _.. txJnU&S all c.m.it CO<IIlllu OS.O 
CC~Vi~Jenu. u b cllo c:ue widl tilt alsdoa AAMJS 43.01 rrpoct UMd ulhe SOUtU of •pt<\al "'"u lint 
<0111111, tile vaJua (oclhb ponmotor aho<>ld bt Jttto 100% OS.O and 0% OS. I. 

Default 

,.._,.;;.olD ' etecl ~ 

B-40. Pain per Dcdlcattd Cln:alt 

Detinitioo 
f!IC10f upnssii\Jihe nvmbtrofwlro pain roquirccl per docllcaud Clr<wn cl.tss•licwon. 
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\VIR£ LESS lNVESTM£NT 

lUI. Wlrtlns lavesrmcal Cap Eo able 

Definition 
Wh<n tnalllcd. onvoka winltu fnva1mcn1 up (or dlsU'Ibution plant lnvuomcnl nlculol1011J In the 
default mode, die model docs 1101lmposc ell< wnlnJ up 

The dc(oult oenans •· di>lbltd. 

841. Wlrtlns Polar to Polar tavnrmcat Cap- Olstributloa 

Definition 
f'tr•SIIbJcnbcr ioVmmetll (« bypochctical poln\ 14 peltltlllbscnbCf radio <qlllfWIICft~ 

Default 
S1..SOO 

843. Wlrtlm Commoa lovntmtDI 

Definition 
8 ... Sladco ~ipmml iDYta:m<tll (Ot ft)'ptCIM1lcoJ btoad<alt WIRitiJ loop I~Ucm 

Defillltloa 
Per·wblcribcr illvalmeal (« brpedMdc:al boo • 1>1 wtrtlnJioop I)'IIUIIJ. tn<lud1111 <IIJtomrt ptrtnt ... 
cqulpmcntlnd per Jllbscribtt """" o( base JWion radios. 

Default 
S.IOO 
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8~5. ;\lulmum Broadasr Llats pu Com moo la, 'almtal 

Ocfinilion 
C•poc•oy o( hYJ)OCI>cooul buc swoon common <q~~opmcn~ on lines. 

Default 
)0 
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fEEDER I~PUT PAR."-\I£TERS 

COPPER PLACEMENT 

846·. Copptr f ttdtr Scruccurt fnclloot 

Definicion 
The rdaaivt amounu of di"rrrnt SD'\KNrc t)'ptt SUP90(11inl sheath fnt of C'O'ppt"r ftc:dcr c.tblc: &n cxh 
dcmily z.onc. Atrial fNdtr able "taxlltd to cdrpllon< poln. bun<d <.01< " latd d~t<ctl~ 1ft che ruth. 
llld UlldrtJrOIU!d cable ruru dlrooiJh undc'JTOIU!d condun. ' 

De&.ult Vlllues 
C4ppor FM<Iw sw=n Fractiona 

UndttgrO<Ind 
OeMftyZoM Aet1aW!oct lluMdCt blt Ctblt 

Cllllt (c~ 

o-6 .~ 45 05 
S.IOO 50 45 0,5 

100.200 50 4$ 05 
~ 40 .40 :10 
65G.a50 JO _J() 40 

8»2.550 20 ..20 dO 
~.000 .16· . 10 75 
5,()01). 10,000 10 !05 4j 

10.000. 05 .105 110 

•11-: llllriod FNXJIOit Awtllool• f>r SJti/IP" ~ fnclu Sl>w fW"f F'OC/40111 u 
~ Jll'- tlrw /Jwi<d FNXliOft Awoli<Jbl• fM SIII/I fg, flbu f «ccu $rrvcn1r< f rot:tiOIU 

847. Coppu Fc~tr Maobol• Spacloa. f«l 

Definition 
The dbclncc, in fen. bctw- mltlholcs (or CO!>P<f (redo< cable 
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0t ftull V .t.lutS 
Coppw '-Itt IUMol4 Spacing. INC 
o....ayz-

~--INMolll.lt. 
~s 100 
~roo 100 

100.200 100 
2Q).650 100 
~ 600 

eso.uso 600 
2.5~5.000 600 
5.~10.000 41)0 

10,000. 41)0 

844. Copper Fudtr Pole Spaclac, fnt 

Definitioo 
Spo.cina bctwem poln support~na ocriaJ copper r..s.r cablt. 

Default Values c...,.,,...,. 
~z- ~ft. 

()..$ 250 
~100 250 

11)0.200 200 
21)0.650 200 
6!1).150 IT$ 
~2.!60 rfS 

".551>6.000 ISO 
5.()1)0.10,000 1110 

10,000. ISO 

849. Copper FM4tr Pole lavatmtlll 

Deftni:!ioa 
Thclruallc<lcosa of a40' o...• ........t oout11cm pU.. poll. 

DcWII! Value 

I 1 
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BSO. Ioocr Du« Malcrlallovcnmcol per fool 

Definition 
M•~<rial cost pc< fooo of IMct duc:t. 

Default Valu• 

FIBER PLACEMENT 

$0.30 

85·1. Fl~r Fudu Structvrt Fractions 

Definition 
The rtlallvc amOtDtll or dlll'.,..,tltnlct~~rt type> •vpponV.a fib<r (ud<t cablo '"nch cknlll)' zonr A<rl.ll 
fe«<ct cable b anochcd to &clcphonc polu. buried cablt b laid duectly In the unll, ond undnJround ubi~ 
NnJ dvoup undrtpowtd cor>duil. 

Default ValutJ 
Flbet Ftedlt Slnlc:llu't F riiCIIonl 

Undlfgi'DUtld F I'IGIIon 01 
~z- ~ &wW Cable llurt.d Avalla.ble 

Cable Calt (calculalad) lOt Sltlll 

().5 .:IS ,!() -~ 75 
~•oo .3S .!0 .05 15 

100.200 3$ .60 .~ 75 
206450 .30 !() .10 15 
~ .30 30 40 75 

&5().2,.5$0 .20 .20 eo 15 
U$().5.000 15 ,10 .75 15 

!5,()(1().10.000 .10 .05 as 15 
10,000+ .~ .cs llO 15 

852. Flbu Feflftr Pu.Ubos Spaclna. rue 

Definition 
The dbtan«. in fed, bel wan pullbo1.a (<>< uttdnpound fiber (tcckt cable. 
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Dcl!!.!ll v tlyg 
fiber,..., Pullbol Spldng. ,.. 

~ 2.000 
S.100 2.000 

100.200 
2Q0.6SO 

6!0oa50 
1»-Z.~ 

2.6$0.5,000 
5.000.10,000 

10,000+ 

2.000 
2.000 
2.000 
2.000 
2.000 
2.000 
2.000 

853. Buritd Flbu Sbtalb Addllloa, per Cool 

Definition 
The COR of duallhc.athinJ (or addkional meclw licaJ protmlon ofbwl<d lib<r («d<t c.ble. 

Oe~uit Value 

S0.20/foo< 

SIZING FACTORS 

854. Copper Fttdu Cable Sl:zlaa Futon 

Dcfllli@n 
The fKIO< by which ccppcr fccdct Clbw copocily b io>acucd above 111< • iu MC<kd 10 UTVC I JIV<11 

quanti!}' or delllllld Ill erdrr to provide fP1ft p&in fM bftW&t. liM ldmlll11!rill6n. ii\d 10m< am<>unl of 
aroWih. Calculalcd u lbc nodo ofdu IWIIIbct of auipc<l pon10 !he toc.ol number of • • ••labk poln in lhc 
eahlo. 

Oefauil v alllt$ 

tCOjllllf fMder Clbll Sldllg FldCR 

~Zone 
,_. 

~ ~ 

S.IOO 76 
IQQ-ZOQ 10 
2Q0.660 eo 
65().860 .eo 
e»uso .eo 

2.&60-5.000 .eo 
5.000.10,000 .eo 

10,000+ .eo 
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855. Flbtr FHder Cable SiziDI Factor 

Deflllition 
Pmcnta.t of tiber SU'Ill<b in I able lh&t (s IVIIL\blc lobe utiliud. 

De!auh 
f1bot ,_ caio Sblllg ,_ 

DMil!Y %oM FIICI« 

o.5 100 
S.100 1.00 

101).200 1.00 
201).650 100 
MQ.650 1.00 

&50-2.550 1.00 
~!.000 1.00 

5,1)01).10.000 100 
IO.ooo- 1.00 

CABLE COSTS 

856. Coppu FHdcr Cable; Sl fo.ot, per palr·foot 

Definition 
Tlw cost per foot (S/!001) ond per Pllt·foot of eoppa fctdt!t cable, as • l'lln<1ion or cal> It slu. lncludm& Ill< 
CCIJU or tn~ lnJWLIIioft, ll>d d«Uvay, .. well .. tbt able mllrrill iuolr. Tlw -· invc-stnl<nl 
per pa.it-(001 (s wed 1m n dm•ln• complllllve UCr-cyclc ccnu for <opp<r fttcln. 
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~fault Vilue 
CopporfMderllw-

CIIIIII b llloot llllg;.:,:l-Mrill}...,...,~ 
( 20() S2i .00 
JeOO moo 
3000 s ZliiO 
2400 120 .00 
11100 SIS .00 
1200 S1 2.00 
500 S10 .00 
&CO S7. 75 
(()0 se. 00 
200 .2S " 100 S2. 50 

Copper~., ... I 'Ill*"* - foe( 

B!'t. Fiber Feeder Ceblt; $/loot, pu Jiraod-lool 

Dcfinhion 
The COli per (001 (S/fOOI) and per annd•(OOI Of Rbcr (Udct ~~ •• U I l\111ctlon O( Cll!lr JIU, lncludlnJ ll>c 

co.us of cnalnccrill&. m.Wlalion • .ad dcllwry. u .... n u the ~le mllerialiuclf, The fiber '""'""' .. ' per 
>ll'llld·foo< is uud In cJI!rrwlfta compandvc U!K)dc cosu for coppu and fiber fwl<T. 

Dcfauh Value 

21& s 1S.10 , .. 11.50 

• 17.10 
72 S$.90 
eo S$.30 

" $4.70 

3S "10 
24 $3.50 

18 $3.20 

12 ' S2.90 
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DIGIT ~L LOQ!' CARRIER EQIJI!'MtNT 

851. DLC silt aod pown ptr re:molt lrrmhul 

Definition 
The invtUmcnt asOOC"Iatcd with lite and I'O"·u (o< die remote ccnnwl of 1 DiatUiloop CJITICt CDL.C) 
I)'St<tn. 

Default Value 
~ Tomolnlllllla•r.nd "-

Hlgll DMellr DlC Low O..ally DlC 
$3,1100 s 1.300 

85!9. Mulmum Lhat Slu per Rrmolr Ttrmlnal 

Definition 
The mulm11111 number ofllna sllJIPOIWd by tile lnhi1llin~ moduk o( 1 run01r ccnnonal 

Default 
illaim<n LIM ~ng.,,...,. ptr ii-fermlnal 

High o.nally DlC Low ~ Ot.C 
672 120 

860. Remotr term.laal slziDJ factor 

Oeflllition 
The llnr unh •lzln& fJo:tQr io a OLC mnooc ccnninal c11at 1._ til<: til< ra11o o( hn .. s<rv<d by a OLC rnn01c 
e<nnin&lto the nYmber of line uroha <q\llppccl in die mnot< cum IIIII. 

Default Value 
"-Tonnlnalllzlng Facto<~ 

861. DLC I.DIIial com moo ~ulpmratlaveslmral 

Definition 
lbltXJSt of all COIMIOII tq!llpaxntll!d hom ina in tile ru1101e tamln.tl. as well as Ill< fiber oplo 
mullipln<r rcq~~lred Ill tile CO tl!od (o< lbt iniiW line modu:lo oflllo DLC syacom (au""'"'"orane<d 
dialltl loop WTicr (IDt.C) with a Oll·lOl lllurlocc co lbt k><>al d!Jitoltwrtch) 
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Default Value 

~ T lll'llnll lnlllll Cotnmon 
E4Uip 1111111 .,......,. 

High Dtnllly DL.C Low~DlC 

166,000 S1~.000 

861. DLC cballDd Wilt IDvtstmcrll 

Oefmhlon 
The ln•...,CTII in clw\Qcl unils rcquiRd In the mnotolmninaJ of the DLC symm. 

Default Value 
DLCl'ypt DI.C dlwlll Uftllltw-per unit 

POTS CIIIMII Unll Cola CIIIMII Unll 
Hlgn Dlnlity 1310 $250 
~Dwlly 1«10 1«10 

863. DLC UDts per CU 

Definition 
The number of lines thai can be suppcii'WCI en a •lnaJc OLC c.haMclwit. 

Default Value 

Yilt I* 
POT I Coin 

HlgnDinlly 4 2 
~Dinlly a 6 

864. Low Dt~~~~· DLC to Hlp De11.1 Uy DLC Cutover 

Definition 
The thr<lllold number or Una Krwd, abolre whldllhe Hl&h Oensily OLC will be utillttd 

Odault 
410 

865. Flbtn per nmote tc1'1111ul 

Definition 
Th • number of fibers <OnMCUd 10 -h OLC rcmou mmlnal. 
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Default V&lue 

866. Oprlcal Parch Paod 

Definition 
The invtstni<IU ~Ired for nell optiul pasch panriiWOCIIUd with a DLC r<mou t«mlnal 

Ocfauh 

Hlgll o-Ily DLC I Low <loMI!y Dt.C 
$1000 $1000 

867. Copper Fffilcr Mu.Jmu.m DIJiao«, fttt 

Oclinillon 
The rrtdtt Imp abovr which (lbtt rtcdtt cable b uJed In licv or copper cabk. Thr valur m~a~ be leu 
tlwl tt,OOO feet. 

Default Value 
9.000(r<'l 

868. Commoo Equlpmcot lovcstmcot per Additional Line Jncremmt 

Definition 
The co.l Of tho COt'TimOII eq\lipmctU ~ired rw each addJdOC\alline modult in a JtmOIC ttmHnal 

Default 
Co<ni!IOII Eq\llpmtnllmH1mOnlpet AddldoNI 

Une biCiomllll 

High o.n.l!y Lowo.n.l!y 

mL~rw~~ fZO L.Irwil 
StUQO suoo 

869. MuJmum Number of Addltlooal Uoc Modules per Remote 
Ttrmlul 

Definition 
The numbtt or line modula (in incrcm«~ts or 67l 0< 120 lind) thai can be added te a r<mott tcnninaL 
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Default 

COPPER MANHOLE INVESTMENT 

870. Maabolc lavntm~ot, matcriab a ad la~r 

Dcfi!Utioo 
Tht lftmll<d CO$l or a pr<fabricaud ccncttU ID.IIIholc.lnclud~na bockfilllllld rn~ All tht non· 
lulklud cosu In lhc rollowln&IOblc.,.. Mp111Uiy adjusl&blc. 

Default Value 

eo,. Celllo llllllllolo '""-
Donll!yz- ~ ,,_, .. T otallilllllriol bCIYIIIon& T otallnt\atlfd 

eo- Doi.IIJ lladlllll MIMolt 

0.5 $1,155 mo $125 Jl.~ suco U.140 
$.100 $1,155 mo $125 n.~ suco $S.I40 

100.200 $1.155 mo $125 U.J40 suco $S.I40 
2CJ0.650 $1,155 ~ $125 n.~ $2.800 J.S.140 
6~ $1,865 mel $125 12.~ Sl.200 u.~ 

!S0-2.6!0 $1.865 mel $125 n.~ Sl.500 S.S.I44 
2.S30-5.000 $1.155 mo $125 u.~ Sl.5CIO SS.144 
5.000.10.000 $1,155 mo $125 u.~ ss.ooo ST.~ 

10,000- $1,155 mo $125 u.~ U.CIOO S7.J40 

871. DcwatcriD& Cador Cor maobolt plaumcat 

Dcfi!Utioo 
FroctionallncRasc iD ID.IIIholc p*-cftiiO nnca additional Cott ff<IUITCd 10 lnull mlllholn in,._.,.. 
o r wllow ,..,.. cable. 

Default 
O.lO 

871. Water table drpth Cor dcwatcrio& 

Dcfi!Utioo 
Wa:n table d<pdl• wtddt ...._.. r-11 ii>WIItcd. 
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De: fault 

I . 
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FIBER PULLBOX INVESTMENT 

873. Fl.ber F«dcr Pullbos lavu tmeal 

Deftnitlon 
Th< ln>'CJtm<Ol per Obcr pullboa In lh< fr<<IU poltioa Of lb< nnwOfil. 

Default Value3 
,_l'leol ... _ 

'*'""'z- Nlboll iiiUIIelt Pullbol lnlllllll6on 

().,5 1210 1220 
5-100 mo 1220 

100.200 1210 1220 
~ 1210 1220 
6SC).8S) 1280 $220 

&SO.U50 $2!0 S220 
U»6.000 S2!0 1220 
$,000.10.000 S2IO 1220 

10,000+ S210 1220 

SWITCHING AND INTEROFnCE TRANSMISSION PARAMETERS 

END OFFICE SWITCHING 

874. Switch ral.time limit, busy hour call anempts 

Deftnitioo 
The nw<lmum number of bury haw call tllllmpU (8HCA) a swlu:h can hand I<. lillie model dctumints 
1lw rllcloed oa a ptOCCU«, calcula4 u die l\llftlbcr olbvsy hour ullan.mpu limn II>• procaJOt frwrt 
IOid mvftlplkr, would exceed 1ht IWildl real limo llmu 01oltlplltd by rile swlldlllWllllllllll pn>e....., 
OCcvpeiiCy, h will add IIWfldlto die "'Itt cenwr. 

HM 1.01 
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B 75. Swltda tnmc limit, BliCCS 

Defulition 
Tb< IIW<iiD..,.-ornmc. IDUSIII'td ill h~ or call WCCIDIIs (CCS~ Ill< ..... " con CIIT) in 111< 
busyhou<(BK~ lrdlt _, dckrmincs lllallh< otrmd nl'lk lood on 111 tnd omco swuctuna nc"'orlt 
c•ucds the tnl'lk llmk. h will odd 1 swltth. 

Default Value: .... lluly How ccs 
1·1.000 30.000 

1,000.1 0.000 150,000 
10.~.000 &00.000 
~OOOo 1JOO.(ICO 

876. Swltcb mu.lmum cqulpptd llae elu 

Deflllltion 
Tb< mu.,_ ....,..,.. oflirlc:e plus lMIIr: pons 111.t1 1 cypic.al c!oall&l rwlfdlroa ., .. ,.,,.. • .., ov""""" 

Default Value 
10,000 

817. Swltda port admlnlatrarlvc: nu 

Definition 
The pm:cnl O( lWt Iiii i twttdllllal orc OH(p>od 10 •ub\cribcn COO\pind CO Ill< IOUI <qUIII!Md Jlna 1ft I 
sw&cb. 

Default v aluc: 
091 

'171. s .... ltda ma:dmum proec:uor occupaoc:y 

Defulition 
Tb< &.alee o(loWc:of*il)'(llldSUI'ldln busy hout u ii..,.O\pu. BHCA) an tnd oll1ct IWO<h is ollowc4 
ID caory bt(ottlhc modd odds IIIGdler swiodl. 

Default Value: 

0.90 

8,. MDFIJ>rot«<or lavntmeot pu Uoe 

Deflllltion 
Tb< Moin Dblrlbutloa Frome lnva~~~~e~~~, lncluollna poc.cc1«. r<q\liml ID ttnnon&tc one lin< 
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Default Value 
Sll.OO 

880. Allaloc Llac Cln:ult Oftut for DLC liars, pu liar 

Definllion 

The rcdvaoon In per line swhth lnW>~mml mvhlnj fTom lhc facclharllnc C&tds arc noc r<quirrd in bodl 
lhc swilth and ra!IOU ccnnirW for OLC........S lines. 

Dcfauh V aluc 
~s.oo 

881. Swltrb lomllatloa multlpUu 

Definition 
/Nfl••don: The telephone ccmpany lnvcsrmmc In owicdi CllJln-inC and Wcailotlan 1<1ivitiu . uprnscd 
as a mulciplict of lhc swiu:h m....,.CIIL 

Default Value 
1.10 

882. E.ad Office Swltrblaclavatmrat Cocuuat Tum 

Defulition 
The vahlc oflhe <OIISWII ("Bi oppc:arina In lhc tlttlaloo dial calc:ulal.a llM per Uno swiochmJ lnvestmml 
u • tirnc11an of swhch line a!= for ao amalaam ofbou·mno« ond slllld alone swkcbn. uprnscd 
~parouly for BOCs ond lorp illdcpoalllmta OCOt). oalllc one h&od. ond for smaiiiCOs. on lhc ocher 
hancL The 1\malan b eos1 per liw • A I• X • B. wbm X b lhc numb<f or linn . 

De(Dull 'V ai\IC$ 

IOCanl'JIItiCO 

S2AU3 $(1! 11 

883. Ead Otllc:c Swltc.blac lavatmmt Slope Term 

Definition 
The <.OIUIIIII muhipl)'lnJiho los funalon lf'l'"rlnl in the 1>0 JW~!!Ial!l•wmml ~ r II" in lhc 
l'w>c:tlan sbowo in poot~~~MW4. 1.9.) dsol calaallus lhc pet line Jwkthinabwesanau u a 1\malan of swlcdl 
Ill>< siu for an amaJpm orbost._ ond JIMI4 alanr switdles. Thb term Is the same for BOCs. W,• 
indepondcnu. and smallln6tpcDdan:L 

Default Value 
·14.911 
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834. Procus4r fnturtloadlol m.a.ltlpller 

Deflllition 
The..,....,, by which die lood on a ..-uo< rumb die lood WOCJalcd with ordilwy 1<1q>hoM calb. 
d11< 10 die putc11Ct of nnlcal fcanam. Cc:n~m~, t1< , upnU<d u a muh1piKr or nominal load 

De(1uh Value 
The clcfaullvaluc b 1.10 r ... '""iMu line pctmllo&t up <0 die Vlriabk bu>VICU ponnnuoa rou. 
ioausina llr>urly .:bcM diet rae to a !'ml value or 1 oo r ... teem bu>lrlftl IIIICl. 

8&$. Duillm PnrtnlloD Rallo 

Definition 
The pctU~~Il&t or buslneu lines 10 1QCIJ linrll whklllbc JII'OC«I« fruvrr loodma muluphrr 11 auumrd 
Ia ruch tho "huvy bualnc:u" value or2. 

Default Value 
0 )0 

WIRE CENTER 

1116. Lotslu, maltlpllu or switch room slu 

Definition 
Thr multlpllct of swluh ,_., aiu to llrive 1110111101 ll:r.elo tccommodalr b<JIIdlna 111d puklna 
rrquitcmroiJ, 

Default Value 
2 

817. Taadtm/EO wire «DIU commoD factor 

Defmition 
Tho pciCCftl.lll orUiftdan swilchcs dial arc abo md ol!1cc: awhcha or art collocalrd In wart cn~1m wit!J 
md oft'l<>o awlldla. Thb ac:coun11 fDIIbc fact dial 1111dttnl and end ollictlart oftrn IOCa!cd IO.Jrthct, and 
IJ cmploytd 10 avoid double CO<UIUnlor land and Olhtr wire otnlerlnvenmrnlln 1hru lna1111c~a. 

Default Value 
04 

Ddinition 
The wlrt _..,. lav.-cat rrquircd fot rrditltn. bln<ry """~"bod< -up Jtnrnlon and VII'IOIIJ 
cfuln111nina ,_., M • fllnaloa or swhcb line aitc. 
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Default Value 

UMI lllhwt:M\tRtqc Lid 
0 ss.ooo 

1000 SIO.OOO 
5000 $10,000 

2:5,000 sso.ooo 
so.ooo 1250.000 

889. Swltcb room alu 

Oeli.nitloo 
Th< aru In squan (ttt l'al"lr<4 10 loousc a iWIIdlllld iu .. ~ .... <q~~rpmtnt. 

Default Value 

hlldl Ro.llllt 
LIMe aq.rMtof~ 

.,_~ 

0 &00 
1.000 1,000 
5.000 2.000 
25,000 5,000 
50.000 10.000 

890. CooatruclloD coata, pu 11<1· ft. 

Dcfinltloo 
Th< cosu of~ of a wire..,.., bulldina. 

Default Value 
Coil.., nfl e Coltl ,. ... ft.. 

u- COIIII4-Il 
0 S1S 

1,000 115 
5,000 $100 
25.000 112:5 
SO,OOO SISO 

891. Lud price, ~r aq. ft. 

Oeli.nitloo 
n.. lllld pric.e ISJOCi.olld will! a wire """'· 
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Default Value 

0 
1,000 

5.000 
2$,000 
50.000 

TRAFFIC PARAMETERS 

B9l. Local Call Alttmpll 

Definicion 
Tht numbor or ycorfy local caiii!WIIpca. u ~to die FCC. 

Oe&ulc Value 
Taktn from ARMIS rq>ons rot lilt LEC be ina sa.dicd. 

893. Call Compldloa Fnctloa 

Definition 

S500 
$7.50 
$10.00 
$15_00 
$20.00 

Tht p<r<mraa• or call ancmpu thll m11lt in a c""'pi<Ud ta.ll Calls lllar rrsuh rn o busy siJIIUI. n<> answu, 
Of nt1Wotlc blocka&• an all t4ftSldcm! '"-"pic!<. 

Default Value 
0.7 

B94.larnl.ATA Calli Complettd 

Definition 
The numborofycarly inln.I.ATA call~~m~~pca. u rrpontd by lilt FCC. 

Default Value 
Taken from ARMIS rrpc.: .. (or lilt L£C bcln& welled. 

D9S. laterLA T A latrastate Calls Completed 

Definition 
The numborof)'U(ty lluati.ATA iacruwc call.....,pu, as reponed 10 lllc FCC. 

De&ult Value 
Taken from ARMIS rq>011> for ll\1 LEC boift& sa.dlcd. 
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896.JaurLA TA latentate Calls Compl•tcd 

Definition 
The l\WIIbtr of )'tilly lnl!rl.A T A lnuna1e call ananpu. u rq>OriCd 10 !he FCC. 

Default Value 
Taken !Tam ARMIS rcpons for lilt LEC brintll\ldl<d. 

897. Local DEM•, thoouaadJ 

Definition 
The number ofy .. rly '-1 DEMo. u reponed 10 !he FCC. 

Default Value 
Taken from AAMIS rcpons forU.. L£C btina Sllldlcd. 

898. latnutatc D£Ms, tbou .. ndJ 

Defmition 
The numbtr of yearly lnnswc DEM.a. u reponed 10 die FCC. 

Default Value 
Taken !Tam ARMIS rcpons for the L£C bdna JtUdJtd. 

899. latmtatt DEP.iJ, tbou.saadJ 

Oeflnltian 
The number ofyarly in1mwo OEM:a, u rrporiCd co tilt FCC. 

Default Value 
Tal<"" from ARMIS roporu for lilt LEC btina 11\idltcl. 

8100. Local bualrea DEMJ ndo 

0>-Snltio:n 
The ,..;o of '-1 Bv.tlncss DEMs per· liM 10 '-1 Rnl<lmliol OEM • pcr line. 

Default Value 
1. 1 

BIOl. Jatrutato bualra DEMJ 

OeflDition 
The racio of iniJUUUt Bllllncu DEMo pcr liM 10 1nuwatc Rnl<lmtlal oEMs pcr IU>< 
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. ·- .. 

2 

BIOl.llltcntatc blllirn DEMa 

Definition 
The rulo or inttnwe &sllltu DEMJ per hn< 10 in1m1.l1<' Rnldcnllal DfM• per ,.,. 

Default Value 
l 

8103. BuJ)' bour frutlon of d.ally usacc 

Definition 
Tbc pctcen!ll< of d1JJ'y UJI&ellw oecun durin1 1h• busy hour. 

Default Value 
0.10 

8104. Alulual to daUy UJIJt ffd!llffioa far tor 

Defll'lition 
The drccdve nunsbcrorbusincu dl)'l in • yat. use<! 10 contcr~.,,. annual usaJt in1o a rc .. er numb<t or 
cia )'l as a Pq> iD dtLmDIIIIDJ busy bout usaJe. 

Default Value 
270 

8105. Holdlaclimc multlpllcn, ruldtntlallbuolntJJ 

Defmltioo 
The polmtial modlflcadoniO the a venae call "lloldlnJiimt " (l.cq duruion) 10 rrflcalnl(mcl usc or Olher 
causa. ClCJft$Md as • mulllpllcr of 11M: hold in I tunc uJOCiatcd with ordinary m ldctulal « b•mncu 
lelcpbonc calls. 

Default Value 

8106. CaD anrmpu, Bury Hour (BHCA); raldcntlallhutlncu 

Defmltlon 
The numbct or calll1t;cmpcs oria!Mled per mldcnti&J and builncu aubscribtr d.llrit\1 the busy """'· 
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Ddaull V aluc 

.... ::ic..~·-
INTEROFFICE INVESTMENT 

8107. TI'SII.I•Iuloa TumiDallovutmeol 

Definition 
Th< lnveJmiC!ll in I) tilt tully..quipped tdd o1aop muhlplort (ADM) 141 cxtnclllin .. ru IIJntla inJQ OC· 
41 01 OC·l fiber'"'"' and.,. a.dtd 111 _. .... ....,to ........a cht wn ... ,., 10 t11t iniCrOffiu nbc• 
Mlo and 2) d>t tully..quljoped 0C.lJDS. I Ia1lllllollm11ldplcun roqwrcd to imcrfaniQ the OC-11 ADM 
And 10 provide poiniJQ poinl clt'CU41 ~ oo-nq wn ......., ...S awl ollitcs noc <OM<('t<d d~r«tl> 10 
alibcr ma. Thc"ll!>tSI'''"'" ptt 7 0$-l"llpro is cbt- by willda lcht m....,m11n OC·ll '' 
rc4u<td !01 each uM of7 DS-h below full copocky ofcbt OC·l. 

Defaull V llluc 
T,. I lcnT..-Inf-

OC:.WI-1 ADII/TIIti!INII 
OCo4a AOii. ........ lliAI!pleut.lnmltd lmllll1,.111 1* 7 DS.It 

CI DW. 120WI ~~~~-" 7OS. It 
s:so.ooo ~.000 U&OOO S500 

BIOI. Namb«r orftb«n 

Definition 
The wurntd fiber rtOJS-scaloa. 01 """'*or llbtrlln a ablt, iD ao iftUrOtr'" lib<t Ml anc1 pouu 1o 
po~n~c-. 

Default Value 
24 

8109. PJctell I AVtstJDtlll 

Definition 
The cOA of !he shon llbcr~lhalanxb the lmnolllcc rill& tlbcn 10 the witt cm1n 1n111smwlon 
cq~~lpnaor via a poldl poncL 

De&ult V aluc 
S60.00 ptl plaull 
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8:110. Optical Dlstr!!!!!tl!!!! faacl 

Definition 
The eo11 of 1M phys:lcal llbot paiCII p&nciiiS<d 10 c.ociMCt 24 llbcn 10 the ~r~t~m>ill1011 cquipmcn1 

Default Value 
51.000.00 

Bill. EF&I, per bour 

Definition 
The pct•bow cota f01r tbt "CliP,... rd. flnbbcd. and WUII«f" OCI!Yilin (Of cqulpmtnl In <l<h wirt C<Ofi' 

auocl11cd wllh the buaoffiee tiber rin&. sucb as the "pipia" and po~dl pands10 whi<h Ill• cnnlmllllon 
cquipmcnc is connccud. 

Default Value 
$55.00 

Bill. £1'&1, uolu 

De.finitio.n 
The numbot of bows, required 10 lnsalllhc cqu,.,.,, .. , wocwcd Wldllhc inccrofficc ITIIUllllllllOft ryll<m 
(set Ef.tl. per hoolt. above). 

DeWllt Value 

8113. JUacDcntor lavcstmeol, ilutalled 

Definition 
Tht bw.tllcd cosa or ... oc-ca aplalr<JcncniO<. 

Default Value 
$1$,000 

Bit•. ReaJoantor •padoa, mila 

Definition 
The~ botwtcn dlaifAI siiJIIIr<Jfftctlllon in lllc •nlm>lrM:c libcr opdcall'lllsmin ion s)'Sltm. 

Default Value 
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81 15. Chaooel Baok lo•·wmrat, per H liau 

Ocflllition 
Th.t invHannu in '-'Oicc pt.dc to OS· I mullipfucn in w&re centcn tcq\ntcd (or some sptc&.aJ acc-c-u 
Cut:UlU, 

Default Value 
ss.ooo 

8116. Fnttloo o:tSA Lion Rf11uirfaa Mulrlplulal 

Dcflllltion 
The pert en .... or spcc~lacccu <fmllu llw require os.o 10 OS· I multiplu lna llllh• .. ;,. <rnltr In C<d<r 
10 b< carried oo lllflntcrot!lcc II'IIIJmiuion I)'U<ln. Thb poram••rr ll (or \1M 111 conjww:tion wid! a wdy 
o( !he C0$1 O( ~p«i&J accaJ clmtill. 

Default Value 
o.o 

811 '1. Dial tal Crou CODnci Syucm, losr.ll.td, pn DS-3 

Definition 
The invUimetll ~ired (or 1 dlakaJ emu <OIIMCti)'UIIll dlallnutfaca OS. I liiJIIIJ between JWlldla 
and OC.J mllklplum. npmMd 011 • per OS.l buls (6n Ds-0). 

Ocf'&WtVdue 
uo.ooo 

BUS. Traosmluloo Ttrmlul FW (DS.C levd) 

Ocfi.aitlon · 
The rna- orlll&llnl.., OS.O cmk c:lf*lly llw can -.lly be lllillud ill A OMs, OS. I to OC··l 
multiplcun, and <h.w>cl bmb. 

Ocf'&Wt V aluc 
0.90 

8119. hakrot!ke Flbtr CableloYntllltiiC per CCXII, lostaDed 

Ocllnilloo 
Tho installed ' "" per r-or lntm~tnc.lllhcr able. uaumlna• 24-m..t cablo. 

Default Valiuc 
SJ.SO installed and butW 
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BllO. ~umber of S1raads ptr AD~! 

Odinition 
The number of on1mmcc fib<r stnn4a COIIII<tttd co Ill• ADM 111 u ch '*V< crnltr AI lull !ow s.:n114s pu ADM .,.. rrquvod around lilt nna 

Default Value 

Bill. lattroffict StrucNrt Ptrccauaa 

Definition 
Thr t1IJIIYC amouniS ofdlt!'ctcnl lll'llCaut IYJ>CI SUP90<11111 llll<t'OIIkc ~r~rumu•- Cacol.ua AcruJ u~lc u ._ ..... co.,...._ poles or bu' "'IIIP band cablo IJ laJd dlnc1ly 1ft tile r&IVI • .,d vnd<rl tOUnd cable Nnslliro..p UlldoTpovnd conduoL ArnaJ ond boulcd pnceo!JCn .,. mitred by !he Iller. lllr ~ l'noc1ic<l Is u- <OCIII'UII'L 

Default V &lues 

SIINdn '•ccnt a 

Bill. T ... uport Plaua .. l 

Dcfwtioa 
Tho COli ofploctrnmt oftlbofablo used in die in:aomc. 11"1N111iulon aysum. 

Default Values 

b -~~-=-.~=:.~'--'--"~ft-:_·_ ... _""_,.,_':'::7~:~::----i 
Bll3. Buiecl Sbada Addldoa 

Odinitioo 
Tht <411 ofdllol tl'w±lna far eddk' ..J ......,. .... ,. 1 :d :oa or 1\bcflftutOIII<e II'II\JliOft table 

Oelault V aluc 
S0201f001 

Bl l4. latero1Jk• coadlllt,coal ud au•t..r orruiM-t 

Dellnltioo 
Tho COli pot fOOl for lnlttOtlko fib<r table condV>I, ADd tllo n""'b<r Of JpiR Nl>CJ (Condo! ott pl.o<cd pu 
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Ocfauh Values 

S060 

8125. Pull boa Spaclo1 

Ocfinilion 
Spa<~~~& b<l'"«n pullbolU ill lllc llltttOIIk• pon1011 of lilt "'""Otlt. 

Default Value 
1.000 fm 

8116. hUboa lavalllltAI 

Definition 
ln•wm<AC per tibet pullboa Ia dloo la10r0111<t pom4e1 of 111o ""'"Ott. 

Def.WI Vallie 
1$00 • 

8117. Pole Spacloa, lalt.rotiiC't 

Ocfauh Value 
uo (ftt 

8111. IAitrot!leo poM .. tmal aad labor 

Dc&itioa 
The onsra!led - of a 40' ClaM 4 cr-.1 IOIIIbcnl piDo polt. 
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O t"lllh \ ".Jiuc 

Pole lnvHlmtnl 
)Uunall ~ :oa 
Ubor Ul6 
Tota l -;;;: 

8129. Fracrloo loreromct Stl"\lcrurt Com moo Wlcb ftedt r 

Ot-tinltlon 
Thr """'"'"''or IWC"IIn .........,, ~~~~m>trou lnNpOft r .. ohfln lb&l u &!so slw-rd b• '••<~<• (u tln•n . C\ptrll<d U I rr.c._ or tilt lollll llct o(lllc Ultn"OfriCt llld ftcdrt IIWnlmcnl roc U Cb o( lllc Wee !yi>CI of (K tliucs (I c. Jm.&l. buncd lftd unclerpouad Att -c! ICpanl<ly Ul Cl lcvl&IUII file lt!IOWII o{ lllinnl ) 

Ocfaull 
07S 

8130. Frac:11oe oflotuom« smacn. re &JIIpcd to ttlcpboac 

Oclirucion 
Tht ltlctioft oflt.iatDD4M ia latlfol'llce polu lll4 1rmdlllll dw b u.sopcd t.o LEC.. The ,..,..Uic!tf,. aanb<M4 10 ...,.. lllilklalcorrion 

Default Value 

TRANSMISSION P A.RA..\IETERS 

8131. Opcra10r traftk fracdoo 

Oditv..oa 
Froctioo ofnll'k lba ,...._ :J - ... ._.._ l1lil .,..,._,can bt llllOmt<Od oc """'"'' (No ~ .,_, ' F,... ~o> ~~~o op - s,.-.- btlowl 

Oc!auJt 
002 

8 1)1. T.W alft"OIIkc trallk frecdoo 

Oclio.itioo 
n.. ~or aJI calb lba ... complo<od on a JWIIdo od>tr c1w1 111c ..,, , ...... sw••dl. u oppoMc! •• " "' complc!ad whiiUI 1 •ift&lo lwildL 
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~f~ult 

0 6J 

8Jl3 . .Mulcaum truak occupaacy. CCS 

Definition 
The mu~mum wl..--6( • ari dl.nl& die busy Mul 

Dcraull 
2H 

813~. Truak pon iavatmnt. per «ad 

Definition 
f'<N I'UM tq\llnlftll !nVa<lllftll 1ft SWitdlll'lllllt pon a1 udJ <1l4 O( a 1NIIk. 

De Wilt 

SIOO 

8135. Dlnc1-roultd fnctloa otlocal hller-olllc:c 

Dcfblid011 
Tb& am00111r or local m10n>l'llco cnt11c 1111r b dlncUy ~ becwccn onaiMM& and """""""' <nd 
otlkn u oppoNd 10 boiq I'OUMd ria a - swhdL 

Dcfa:ult 
0.91 

813'. Tud.nl roattd hctkl• oftotal lllrral.ATA rnmc 
Drfhldoa 

Fnaioa or iDnLA TA calli IIIII n roo8M lllroqll a 10D11<m. 

Dd'.Wt 
O.l 

BUT. Tud- rnltd fndloa or total U.tnl.A T" tnl'lk 

OcftDJdoc 
Fnaioa oflruorLA TA (IXC .,...) calb 1llal n rOidOCI dvoup a ........ ~Mud of 41ttc11y 10 1M !XC 

Ocr.ult 
Ol 
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8138. POPs per T2odcm Lontloo 

Dcfmmon 
The number of IXC polllti o(prcwocc rtqUIMI&II cn...-e fi<:OIII'), per LEC wukm 

BIJ9. Tbntbold nhlt for off·riDt wire uatrn 

Defmltion 
The lfahold v.W., UIIIMO. dul _..., wbdllu l Witt Unt<r -kj be VICivdcd Ill M l cakllu.-s w lllcnfon be a Cllldlclalo 10 ljlpCit 011 (Ills d, be dnaly <OM<CW!IO) a M l W1tc unttn " hoM uzc (alii below lllc t!lrnllold wm nOI bo appear otl l MJ. but woll be <OMCCWI•Ia a polllt·potnt llr\lt 10 tht Wl<l'.!fl swi1th Of' •Ia a "'IN"' 10 dw- wlte ccu.ulllal It ot1 a lVII TMtmtUion tqlllpmmt m such <ISC1 COIUUU of talllilal multip.._, &lid DOl ADML 'lllb plt'lm..,r octly applon 10 COIIIpatlon dw OWll ....., operatA~ • loc:&IIIOI<Iola rwUdL 

Dc£11111 
I llllt 

8140. Rtmolt. b Oll rra~doa or lllccromcc lnftk 

DcfiDhloo 
frKtlon of lociJ 4inct lrlftlc -od ID flow lhxD a - to tts boat sWltdl. 

Dc!aulc 
0. 10 

8141. HOlt · rt•ote tnC'Iioa of lact1"0mcc era !lie 

Dcfi:o.ition 
f t1<1- of loc:al 4inct lrlftlc - n d w flow lhxD a bolo ID a -. 

Default 
O.Ol 

8141. Mutlav• Dv4a per r1111 

Dcfinitioo 
Muomum ftllnlbct of AOMI- art pomsiaod 011 a Sialk Ml-

16 
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Bl~la. Ria& lrloshiacrnfnc bccor 

Definiuon 
An uum&tcd foci«. RpR1olt\tllll llw tnct-of ~ntlic llw no.., "'- one MJ co .1110<11cr b~ .. 1v of 1 
llllfG. Of..,..,.. ... -""'-

De fAulc 

Bl42b. laurtaodom fraccfoa of caadem cruaks 

Defulition 
A fac1or v~d 10 <Silmltt !he numbcf of add.._.IINnb rtq~~vcd 10 cony III<<NIIdcm cufflc 

Def.aulc 

010 

TANDEM SWITCHING 

8143. RaJ dma Ullllc, BHCA • 

Detinidoa 
The mu unwn oumbcf of BHCA a-.,. IWlldltaa prouu. 

Defaulc 
HO.OOO 

8144. Pon limit. !rvala 

Del.i.aitioa 
The mu lmwn OlllllboroiiNib u ... to. letlllinalld on a - twlcdl. 

Defalllt 
100.000 

DefiDJdoo 
Tht cun011111 of lnVCS1mt111 III IIOCital,...luh <011111100 "'llilomto~ wtlidl it dlt b&nlwue and 1011\o.Jt dl&e 
"p<acnl "'dlt I&Odam In oddldoG co !he INftlt wmit!Miou llwmMJvu The COli of a I&04cm u ucun11td 
by !he KM u olio <011 olcovmon tqUip:Da>c pills"'.,,....,_ pct<NIIIt lmlllftlltd on cllc-

Default 
Si.OOO.OOO 
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81~6. :\luimum lruok flll lpon occupoo~) 

Odinirion 

Tht f- teuon oftht m&Ximu.m nwnbu of trunk poru on a u.ndcm 1wuch lh~t un be uuhztd. 

Default 
090 

Bl -'7. Maximum rtallimt caodcm occupancy 

De finition 

The &.cuoo or lllc IOUI upll<:ll)l (c.rpnsus u lllc rnl IUn< !!mot. BHCA , . wodcm owooch II JIIO .. cd 10 
uny bc(orc >n JddttiOII>lsw•och IS proV1dtd. 

Default 
0.90 

BJ-&8. Tu1dcm tom moo equipment ~tr.rccpr factor 

Delln.hion 
Thc mulnpli<T of doc common cqulpawnt lllv...,cntlnput t1w alves llle common f1lU{J>mcoo cost for llle 
unallnt W>dom swltdl, allowlq scaUq or...., switlchinalnvuuncnt eccordin& 11> lNIIIt rcqu~ttmcnu. 

Default 
0.$0 

8149. Eo.traace Fad.llty Olstuc. from Stl"\'laa Wire Ctottr 4< fXC 
POP 

Definition 
Avcnac latp oftnlllb OON>eCtlll& an IXC wllll die wire CC1IlCf dUll...., .. 11. 

DeWalt 
O..S mlln 

SIGNALING 

8150. STP llak capacity 

Oelinitlon 
The mulmum number or al ...... illa llnb tlw CIQ bt ...... "'-d .... . ....... m pall. 

Default Value 
no 

HMS.OI Pogt IS. 



8151. STP max imum fill 

Ocflllitioo 
Tll< truuoo or mu.llllwn llli.U, as ltll£'d b) lilt STP link aj)K II) lllpu~ :!wIll< modclauumu U/1 be 
uuhzcd belen 11 1ddJ >nodlu STP p>ir. 

De r.ault V aluc 

0 10 

8152. STP mnlmum com moo tqulpmcat IDYtllmtot. ptr pair 

Definition 
The <0>110 puKtw. >nd 11111111.,. STP p>lt. Mly «r••PP<d for the mu lmwn number o(hnlu 

Default Value: 
Mu1111""' 111v....,.rnc SS.OOO.OOO 

8153. STP mloimum eommoo tqulpmrat lovcatmcot, per pair 

Definition 
The mlllilnWII lnYts=eO! (ot a mlnjmum<.tp~Cocy STP. 1.&.; lllor (wd .. _ for Ill STP pau""" ...,_. "'""""= IUIDibot of llDb. 

Default Value: 
SI,OOO,OOO 

BJS.. Uok unoludoa. bodl c:ada 

Ocfu:litioa 
The illvuuntAI «quitcd for lllor lnllllmluioco oqv•pmml c!w lmnl/l&lrs bodl ends of 111 SS7 IIIP'IliDI link. 

Ocfmlt v •'..c 
S90000 

Bl55. Slpaltq U.k bit nta 

Deflnltloa 
The nile II wllicb bill art ti"WIIIillld 0\'lf 111 SS 7 IICIW ilia I iiiJt. 

Default Value 
56.001' lriu per ~«end 

8156. Llok occupaocy 

Definition 
The frKI- 0(1114 ~Ullin bM ruo Cillo U11 M 1-tdOIIM S$7 11 ..... 1111 tiM 
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o•o 
8157. C flak crou·uctioo 

Octlnnion 
The number ofC•I111lt1 111 ud1 l<'"'tnt <OM<«IIIJ • m.ued STP P.lt 

8 158. lSUP musaau per io ttromce 8HCA 

Oclflnition 
The """'bet of lntti"Ud Semen Ot1ual "'""on: Uur p., tiS UP) mnu1u JJIO<Laud ~~~~~ cxft ontuollkc tclcpllooM call.....,.pt, 1.1. dw .,...., .. JWIKI\n....., 10 cadi o<bD o..,lllc SSl n<1Wori< 10 .......... CUibiWIOII I ...... pad!. 

De t:a.Wt Value 

6 

8159. IS UP IDCSUIC ltDI!b. byttt 

Ocfioition 
The 1•mc• number ofb)'la In cadi !SUI' (ISDN UJCr Part) ... ....,, 

Default Value 

Bl~. TCAI' mcuaaa per lniUatrioa 

Dcfillltion 
Tho numbct o(TtwllK1loc c.p.bUldn Appllc.lllon Part (TCAP) mtlllln ~qwcd per SCP • •"be l< 
quay. A TCAJ' Ill ...... b I -ct ~I rwitdl10 I 4mbc11 or-IWildl tllal ~ dw swildlwilb ..Yd l •I laton-- prior 10-, ap 1 call or~ 1 <all 

DcCa.uh Value 

8161. TCAI' IDIIPIII~aatJa, byta 

Definitioo 
Tb< •••nc• !alp of 1 TCAI'.......,.. 

Default Value 

HMI.OI 
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8162. Fncrioa of BHCA rtqumac TCAP 

Definiuon 
The p<r«nUJt of BHCAs Cllll 11tq1111t a clatab .. t qur.ry. ond IIIU1 &mcratt TCAP mnu1r1 

Dcf2ulr Value 
010 

BI6J. SCP lavat1Drat per trnn~doa p~r If~ ad 

Definition 
The cnvrslll\Cftl cn 1M Scl'vl<t Comrol Pow (SCI') wotlllrd wo!ll • •""'•• q1lenn or ITltiUCUOIII >Uird 
u lllc cn><llnu•uroquli'Od pet nnucoon pa' JCall14. f« cumplo, an SCP trq1l&rrd 10 h1111dlt 100 
lrltiUCIJ<HIS pa' 1«otld would ""!"lA • J mdlioo doll11 cn•uancn1. l(lht dt fa•loof S~O.OOO '' &numrd 

Dcfa.ult Value 
SlO.OOO 

OS .-.."ll> PUBUC TELEPHONE 

BIU.lava:t1Dnt per opc.ntor posldoa 

Definition 

Default Value 

Definition 
The"""'""' muimum oumbor of CCS 111M ono oporu.or ~ u.. haftdlc dunnai!IO buiy llow 

Ddiwlt value 
)2 

DIU. Optntor llltuvntloa factor 

Ddinitloa 
Tho ptT<fllUCt of all oponoar.-~ c.alb 111M "'I"'" oporu.or .,..,..,non, nproucd u I""' of ,..., 
l'l c.alll. wbcn l'l is 1!10 nluo o(ltM 111fM. 

Default Value 
10 
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8167. P~:~bllc Ttltpbont tquipmcar iDH>IOI<DI ptr >laiiOl'l 

Definition 
The weoaJircd IVetllfe toll of • pub he C<lepho<lc 111d pcd<>W (cou.,non-<oll1 •M ondoor ou14ootl 

Ddmuh Value 

S760 

JCO PARAMETERS 

8 168. 1CO STP lnvarmcol per Lloe 

Defmilion 
The >WT'Oim ytJ., fot Ill< per lw 111..,ane111 111 1 up! O'&IU(er poilU by"" ondep<ndcnl ~<lephonc 
«>mpony (ICO). In lfc11 of coku'-4 u dltcclly in lilt model. 

Dcfauh Value 

. 
8169. Ptr LlDe ICO Local Ta11dem lllvaflllca l 

Ddialtion 
The sum> .... volut few dlt per lint invaantnr (I) a locallllldcm swocdl by an ondcpcndtnt !<!<phone 
cocnpo~~y{ICO). illllov ofc:ak:us-a k dlrtctly ill 11M IIIOdcL 

Delfaul1 Value 
Sl.90 

8110. Per Lllte ICO OS Tudcm IDvatmtDI 

Defulition 
The I1IITOpll vtl .. few tilt por U... invnomcm In aa ()pen~« Scrvlc•• Wldcm twoC<h oy an Independent 
ulcphono - pony (!CO). Ia IS... of calalladna il dincdy in lllo modoL 

Deuu.h Value 
so.ao 

8171. Pu LlaeiCO SCP lavtm~~ut 

Deflnltion 
The """'P'f •&1111 fot tilt por llno invcscmcnr in 1 SC' by an indopcndtnt OAkpllonc company (ICO • in 
11c11 of calculatlna it dirt<tly ill dlt modol 

Otf.ault Value 

suo 
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8 1-!. Ptr Lint ICO STP SCP \\ i r~ Ctattr laHsrmtat 

Definition 
The l!lnos.atc vaJt.~.e for the pc:r ILnc: t.n~"c:mcnl U\ M STP SCP " lit ccnttt by .t.n 11\"cpcncknt c.ctcpf\Onc: 
comp>~~y (ICO~ 111 bcv ofulatlolllla ~ 4ltKI!y "' die mockl 

Default Val~~e 

8 173. Ptr Llat ICO Local Tudtm Win Ctaltr lavtumtat 

Definition 
l"hc 1-wntJIIt ... aJuc (Ot chc pc:r lent uwuant nt lft .a local t.al\ckm .. V't c.rmu ~ .an ln4tpmcknt cdt pftonc 
com pony ciCq_~., hn ofcala.otaona ~ d.rcaly 111 tile moclcl 

Dcfalilll Val~~e 
n.,o 

8114. Ptr U.tiCO OS Taadtm Wire Cuter lavatmtat 

Definition 
The ~ value (Of dw ,.. ,_ 111-ml .. I _.,a. MtVIUI- W1R ......,..,. .. MldcptJ>Ciom< 
ICI<pllol>c -poll)' (!CO). 18 llou of alcalna a clftal)' Ill dw moclll. 

Dcfwll Value 
SI.OO 

8 175. Per Uae ICO C·l,.lg / Ttadtlll A· Liak lovatmcal 

Definitioo 
The ~ •Uie (Of dw per liDot ill• • -Ill 1 C·llnlt / QIIOaa A·htlk by ltlllldq>mdct\1 ICI<pboM 
com pony (:CO). 111 lieu of QJallod117 " dftcd)' 18 dw IIIOdol 

Default Value 
SOJO 

Bl75L Eqllfnlnt Facilll)' lavattatat ptr DSO 

Dc!lninon 
The ptt·OSO •IIITOPU f1ctlldo:t 111•-lly a $11111JICO f« clod..-ar=a bo<lonft ., ....S ol!.-:o 

and IO:Idcm awlldl bclonJtnl co 1M 80C (« ocbcf lata• LEC) 011 wbicJI dw ICO rtll«t f« ~t~t<rOI!Iu 
conneaMry. 

De f.aull V aluc 
suaoa 
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8175b. Equi\·alt al Ttrmio•l la•ntmtal per DSO 

Definition 
111< pa·DSO swropu .. ..,""""by • un• IIICO fot trnn~~~&l cqu1pm<11t u1<d on d<dJ<at<d ( ltCUIU bcrwrcn on end office ....S Wldcm switch boloo11111 to die 80C (or odlcr ~Ar~• LECl on whKh c11c ICO 
" "'' r .. UltltOtllcc <OM«UYifY 

Default Value 
sIll 6l 

HOST I REMOTE ASSfCNMENT 

8176. Host I RIDOIC CW auipiDCIIIJ 

De filii don 
An inpn ronn cocuisana or p~n~~~oun t1s1a &lklwllll -llllfiOCII'¥1111 ,.. or 11oM llld ,.._ •n -un. ltld azabliJIIIblitl li t!riFf bdw- ...,_ one! dlar MMIII hosl. 1»1111 die CLLI cod<t of U.. r<spccrivc swildla. tn 1111 cloCiull moclr. HM S.O.- all swlldlas opor11t onclopcnd.ndy. llld dlus clocs M1 irKhlclo hosl/mDollo daill'..;c..l ot rtlodolulllpo. 

Default Value 
o.r .. b I<UIDp do • clofttM 11o1a ot --

Defillldoa 
All opt!aD diM. (( moblocl. --~~~~ moclrllll pcrfonn IWitc!Jinl calculmonl b&Md oa die bou•rtmOI< rcl•rioe"'ipo cloftood by,.., nrr • . 10.1. 

Default • ... aluc 
0.6ul& ...., .. cllJ&I>Iod. 

HOST I REMOTE INVUTMENT 

Btn a.uae s tu o.Jpallo• 

Dcftnitloo 
1M l111c sau dalaudoe or tlud ltld pa liM .,......,.,... r .. Slllldoloac. bosJ.IIId ,_ swlldlct 

HMI.o. A~lx• p,.,.,, 



Default Value 

0 
~ 

s.ooo 
10.000 

Bt71b. Flxotd and per Line lnvunucnu 

Dcll.nidon 
The (>Ud &ft4J>et liMift•-IWftUincllwlod In lllcl\-.- diM takulaJa d>t pet liM IWIICh.,J al ....... nll 
u • 1\mcuoo or I'WIIdlliM .... (01 bcMoc.-. tlld - aloac owlldoos, ·~ IC)>IIV.II)' Cor BOCo 
&lid Wst inckpct>daiiS tlld (OIIIIIAII indoptJidctoiS. Tbc COR tl.enion Cot odll)llO o( 1•1ldl and udl 
l)llO or lllqohonc <OmJIIII)' b 1111=-d to b.ow 0.. (om A - 8 ' a, wllon A is lllc l\at4 .,•tm~m~ 8 " 
dot ptf•llllt UlVAl!liJII~ 1114 X IIebe lllllll.lllr O( !ina. 

DeCault v &1110 
1 ,.,. .. ,. Una~ .. 2 ..,, ,, .......... "-. 7 .. 

eoc:. .. IMI' ICOI 
LIM IIIII b dlhlll llcMS ltAot "-ltreot aw UlaMper .... ,. .... "-*'* ftud .... Ill lin 2 1!9 IMitw-

.... _ 
h~niiC1*11 

0 sm.ooo S113JS! 110.000 m S75 sas 
640 $115.000 $113,~ ~ S1S S15 S&J 
.5,000 111'5.000 1113,1!0 $10.000 m m w 
10.000 ~15.000 S481,1!G s-ooo m l7l S70 

.... ICOI 
LIM SID .. , , . Hellllud ,... .... ......... ,. .......... "-*'* find --- .... • ..... I . .. .. ...... ~ 
0 QQ).(I)I D t5,001 Slf,\43 $121 1121 sue 
~ UlO.GOI D15,001 SltJII 1121 mt '"' 5,000 $300.001 D l5.001 11211.000 1121 1121 114t 
10,000 ,.,, .. $9105,003 13e5.718 $124 stz• 1120 
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EXPE:'\SE 

COST Of CAPITAL 

B 17!. Cosc of ~•p!tel 

Deflllition 
n., u;maJ cost lO'UC-tutc. indudlna &he dcbcltquny rauo, C'OU of cicbc. ~cf rerum on cquuy, ltlar mU.n wp 
<be overall (0>1 or upu.al. 

Otot- o •~ 

CoatoiOibt o.on 
Coat oiiQP.IIy 0.119 

w..,s,... 
_, ol CIP'III 0. 1001 

DEPRECIATJO.N AND NET SAL VAG£ 

8179. Dqlredadoa Uves ud Nee Salvaac Perna races 

Definition 
The oconCGJk Ufclllld DC< MI...,• va1ut of varioiu M1Wort pllnl car.taonn. 
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Dci:auh \'.l!uc 
l'laiiC T)'Pf E'-l.d• '"'SM. avo ~ -- •z• 11 21 

9¥191-0Q! ,..., 1112 ·10 I I 
Oil'ltt-~ 1)~ 3 21 
~ '693 1 17 
A.m&lrt 1$92 oaa 
ctllot .._, OQ! ' ,.~ 10 71 5 91 _.,-.e- H O l ·s 
9t"**i!UIIOM_., 5 12 lll 
cigl!ll-.c.01oc tw«no'9 11 17 a1 
~~ 9 41 -" U 
dJOIII!ora.tl OQ! ~ -. •• 10 24 ·1 69 
I>UCic n· n••.., E--1 750 797 
Po1at 3025 -89!18 
... '**-"** 2011 ·2lal 
... '**--"** 2& 14 ·17 5J 

~'**-"** 25.00 ·11.2& 

~ell*.-"** 2&'-5 ••• 5I 
llunlll '**- ...... 2U7 ·U9 

llunlll '**--"** 2s.tl -851 
~ CII*.IIIICIII: . 11.11 ·15 74 

lllllluMng ell*. - lllllllc 2&11 ·1052 
~IY*M 51.11 ·10 )4 

EXPENSE ASICNMENT 

B 17911. £1 pcaH AuipiiiUII 

Dclinltioo 
The &...-or mwn '""Iorio& or lodlroa -- U.Chldina.,.. loop compoocDI of amen! avppon. u 
wollu -on opct • I au. odloar -llld "'nnblt ovotftlad. dlol.,. wlp<d 10 loop \lWEI 
(cllszribucloa. - · ,..., llld NfD). llld t!nu 10 unlv~n~J MrYia. an a per-line 11&14. ral!ltt llwl 
U.. cltf...tlwftn •n booed oo tbo ttladn popcw1kM1 oru.. d1r1<1 cosa wocllkd .. 1111 illuo lJNE.t 
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UptiiMAIIIgnm4tll Pwtf!II IO IIt 
.... ..., .. h 

Otnn $uppon l.oo~ 
F.-.....e-ClptM Costs 0 '11 
F-... -e-- 0 '1 
Ofb EcPIIII*Il- Ceo~~~ Costs 0 !1 
OfbE~ ···-e.c... 0 '1 
Golwal PvpcM ~-c...-c:c.:. O'lo 
~ Pl.rpoM eo..ouw -UpenMt j 'l ,.._ v.,.-c...-Costs 0 '1 
,.._ Vehelll-e:-- 1 "i 
llutings - taptll c- n 
~-E.II*I* u 
Gnoe l'bt£n ••-c.-c.. Oll 
Gnoe Wlllll £4'111••- Elpen .. Oll 
Ollw Wlllll fq. -~-C.apGI c- O'lo 
Ollw Wlllll £q I - - e..s-- Oll 
,._. 0,. d l • Oll 
oe.r- Oll 
v.,.....O•.t~Mi 

. . Oll 

STRUCTliR.E FRACTION ASSICN'ED TO TELEPHONE 

8110. SlniC'Illn Per~•• tal• Aulptd to Ttltpboat Compaay 

Oc&ldoo 
Tilt rr-otiu 1 MCia~IOd fe.dotpolnandlnnell lftJ d\&1 11 w osned 10 LECt Tilt 
nmamdcr os lllnbuced 10 odMt uribbalcwrion. 
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S!luctun PwcotU ._IJ9ntd 10 hfop~o~• ComPIIIY 
OiSII1bulloll r...,., 

O...t~~yz- Aerial IIMIM UMOf9I'OUIId MNI .._, 
I~ 

().~ 50 l3 100 50 "' 50 
5-100 lJ l3 50 JJ "' 50 

100.200 25 JJ 50 2~ "' •O 
20().450 2$ l3 50 ~ "' ll 
$50-t50 2$ ll 40 15 "' ll 

450-2.550 2$ l3 l3 2$ "' )) 

2.5~5000 25 l3 ll 2S "' JJ 
5000.10.000 2$ l3 JJ 2S "' Jl 

10 000• 25 JJ JJ 25 •D ll 

OTHER 

Blii . I DtOIIIt I.U 1"111 

OclliiJtioo 
Tho c-b!Md !tdonl and-De-. e&e ,... Oft utDIAp po>d by t IO\of>I!Oftc <-I"''Y 

Default Value 

Bill. Variabk ovcrtaud ractor 

Definition 
Forw&nl·loobl& cuponu ov~ cosa. fJCjltUOCd u • Crocaoc of Ill• wm of all aptUI c010 and 
ope...-> ••pcnsa calcu~Ud by !be modeL 

Default Value 
10 •% 

8113. ~tr tua Cador 

Definition 
Ope,...,_ ww (primarily pwt .-ipa and poopcny Wts) paid by a ••I~ ~omptlly 1ft td4li1911IO 
fe<kRI and SQia ..._.-

Default Value 
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Bl8·~ . Btllllncfblll ioquir, ptr liac per m~orb 

Octiruuon 
Th< C"" or bill ltntraUaa and bill1111 ""'IUflft rot end IDCn, U p<UJCd .. <111 >mOW\ I ptr llllc ptr mant.ll 

Default Val~ 
St :1 

8 185. Dlrutory lblillc per llae per moarb 

OcfllUUOD 
The moo&hly c.OJ& of crnnn1 and m.uncamma " ""' pqa lutv~as on • ptr hnt pet rnOftt.." b.ana U\j l ,, t4 
be cllJII>Ic fat unl\cnal SCMCC "''''"'ft. 

Defauh V&luoe 
sooo 

8 186. f o,....ard-looklll& occwork opcrarlooJ (Jictor 

Ocft.nitioa 
The r.......s.lootllla fa<ICt appiMd 10 aapoclllc <~~qoty of nponut rtpOncd on AIL\! IS callrd "''""ori< 
Opmoaas. Tho fa<ICt b tqlnSMd at die poran~~to or cutn111 AAMISoc<pontd p.j-ottc Opcnuoou 

Default V aluc 

Dcllnidon 
The cxpcoso10 ill.....,cnr rodo for cllalDJ swiccblna ~q~~ipmcn~ u>Cd u "' alrmwlvc 10 rile ARMIS 
uptnM rlldo. r1Recti.rla forwtonlloolrlq radMr diM mbcddod cotiL Thw.lllis fiCtot mulrapha rile 
cakw.r.d ia• all Ill c!ipa~IW'llldllac ia ordot 10 ....., ... 1111 monlllly cxpcoso uw,. W\111 di&ttal 
~ Tills t'oclor Is 001 10...,... ... Clllt of ooftwote upenda 10 lllo swlldl, 11 all l'tn!ICb"" ooftwaro b pon ofdlo co,iDI '111111 iopD., 11M S.O.. 

Dcf'auh V aluoe 

8111. Altarudvt M!!Jt tq11lp111n11 fu~or 

Definition 
Tho cxpcoso 10 ill._. rodo fof allcimlll ... lpsacae (at cato~onud by LECtin tltclr ARMIS~·· 
Ulrd u.., altcn>Advc 10 dlo AIU(JS lliJIIIIM ndo 10 rcflta forward lootlnt rather dian cmbcdoclrd COtll 

Dcfaulr V aluc 
OO ISl 
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B 189. End omcc noa linc·pon COli fracaioo 

Definition 
The fr>CitOJI O( lilt IGW UWCflmCOI Ill dtiiUI I" tlChllll lhJI U .. lllnHd 10 be nol tcl,lled tO lhc COMr<UOtl 
D ( hAt> 10 the JW11Ch.. 

Dcf.tuh Value 

8190. Pcr-lfllc moalbly LNP coli 

Definition 
The C1lunaltd COli or pcmwt<OI Loul Nwnb<r PONbtluy (ll'tl'). u.pre11cd on. pcr·IUie, pcr· mont/1 
huos. lnciudlna 11\c cow orlmplemmr1111 and mauua1111111 the ICTVI« Thts" •ncluded 111 the l!SF 
calcullltOftJ only. noc !h. UN'E raus. bcuuu It woll be lll<lud<d In tho dcfiiiiiKHI or unovm&l Krvl<c on« 
!he scrv1« Is linptcmeatcd. 

Default Value 
$4.2$ 

8191. CanitN:anicr customer service per Un 

Ocfinitioa 
The yoatly MIOUOl of MIIIOGICF ope11Doas UpoiUC woeiatrd wi1b die provision or unbundled nmootlt 
cicmmll by d>o L£C. 10 CliTion wllo purdwc diose clcm.,..., 

OcfaiUlt Value 
Sl.69 

9192. N1D UJMUt per !IDt per year 

Ocfmirioo 
Thc nti= !!od lllllU&I tliD upca;oe on a per lint bub. baed on an analysis or ARMIS c1w mod•tlcd 10 
rcll«t («WWOd looli:lq cosa.. llW Is (or dlo tliD ooly, QOI lobe drop wn, '-bl<h b lodndod in lobe A RMlS 
able aod trite loOCOI:JIIL 

Ocfmlt Value 
SI .OOII~ 

8193. Ds.otDS-1 Tcrmlllal Factor 

Dcfinldoo 
The rctlllve tcnnuw inv....,.em pr DS.O. bclwC<II dlt 05-1 and DS.O lcvcls. 

Default Value 
12.4 
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8 19~. 05- 111)5-J T <riiiiDll Fltto r 

Oc:linmon 
The rdJUV< UIVtlllllCnl pet os.o. be ..... chc os.; .. d DS·I IC\cb 

Oc(~ult 

99 

8195. AVCMIIt Unn ptr 8uslans l oudon 

Definition 
Th< •vonrc numbct o( boltllldl IU\CS pa bunnntlo<arJOII. utcd 10 n kvll tc NID ond dtop con Tlua 
p.v>lllt<ct ll>oolld be Jellllo ~· u 86. 

Default 

• 
8196. Averac• lnlllk udlharioa 

Definition 
The 2• hour IYCfl&t •diU- O( .. lllla'OI'IIco INilk. 

Dcuwt Value 
O.JO 

EXCAVATION AND RESTORATION PARAMETERS 

BIJ7. Uadtrp'O .. d Escandon, Coat pu Foot 

Dcllnitiw 
The 0011 per r-ao dla • tr-t.lo c=n ri 1 W1il "''"'ina • -.r-""""'"a )'><aD 10 Cacti"* 
lbo pi .,. o( S 11 JD4 abltL CUIIiDc dleturfkc, plac111 the,. PVC canduM pq>n. bcctlllllt!& 
lilt lrad w1lll 1; opltl!lly tcr i till. ...S _,., ....-tKo coftdlllou b <0\'ft'td "'the (ollowlAa 
accdoo ddood, "1.'· • 11 i ' ' -*'Coat ptr r-. · Thnt rwo acctionl do noc lncludt Ill< ma1..ul 
cost oflbo PVC coodull plpt, wllkll b COYmd uadcr "CCGdu!l M&unallav01mmt per r-." 
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~ ucl'tllioll Cotta,"' ~oot 
OtntJiy Honllll TIWKIIlne ~ I H.,., f.._ 

Rantt 'recdoll ,..,,oot Ftadlol! l'tt ,001 1recdoll ,..,oot 
0.5 $111 1190 ~S'l SlOO I ·-1'\ lS OO 
~~oo 5411 1190 •511 SlOO 1'\ ss oo 

100.21» 541 1190 Wl SlOO I\ ssoo 
20().650 52!1 1190 "5\ SlOO l'\ S! OO 
~ $111 119S ~'" SJOO l '\ lS OO 

150-2.5!0 j()ll $LIS •SII SJOO Sll ssoo 
uso.s.ooo J$!1 12.1$ 55'l SJOO lOll ss.oo 

.5.000.10.000 m saoo 87'4 1~00 lOll 11000 
IO.OOOo '"' sa co T2'4 SJOOO 121. 11800 

Ntb ,.,_" l:lt ~ 
.,.. ..___ ,., 

k;N~!C ~ 

8"1. Uadtrpoud Rtstonllop, Cost ptr Foot 

Ddinitioa 
Tht COOt ptf foot 10 cvtlbt ~plica 11M I " PVC <OIIduu pq..._ bodJIII clio lnndl With opprop<WCI~ 
KI'HI>td 1111. llld - IUrfac. c:oedldofts. Dialnc • ll'.cll ill.....,_ wtdl l•ul41na an Uol>dcrJroun4 
cO!Idu.ilt,._ 110 e.dl- cbo ph c ,_of JQ • IIOWA abl<s b -.dIll clio Pf'IC*l"'l M'CtiOn ncltd. 
•Duon~Mloo U:1 II ..S Er W ' C..~ foot. • '1\ar IWO ........ do 1101 ... hodo ebo ~~~anal COt< 
or Ill• "'C ceadull ~ ..1lltli iJ co• om! uodor "Coftccun M-..1 lnYWmmt ptf r-. • 
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1/~lt---~ .... ,-
CIM!IIIM C\11/R..._ CUIIIIMieot. Simple COftdlill ~-0111 & AJpllall COftUIIa Sod Saddll SI&Ot'lullOII 

O.nt l!y fro<:· ,., f rte· ,., f tae· ,., Frte• ,., 
fro<:· I Pov• '=· j own ~· Uon ,_ 

don ,_ don ,_ 
don ,_ 

don -~s SS'II S600 10'\ SJ OO I' I I 00 1411 I so IS ~'I I S5 00 !!"-t s. :o 
S.IOO 55'11 S600 10'4 S900 IS S1 00 .1411 SO IS ~ 1500 ~" s· :o ·cr-200 sss S600 10'4 SJOO 1!1 SI OO .14!1 SO IS 6511 1500 l!'S I Sl ~ 

200-650 6$'11 S600 10'4 SJOO l ll SIOO m SOlS 1$'1 1500 :!" s· :o 
~ 10'4 S600 10'11 SUIO 4'11 Sl 00 ·~ SO. IS .,. 1500 }O!j I SIIN 

1!0-2.550 7$!1 seoo 10'4 1900 ... $100 9!1 so 1$ 1$11 1900 15!1 1400 
2.S!O-SOOO 7S'A S600 IS'A 1900 '" I I 00 dll SO IS liO!I moo lOll I ll 00 s @10.000 10'4 11100 IS'A $2100 2'4 S1 00 "' SO IS "" 11700 !II SllOO 

IO.ooo- m 13000 1t'A 13100 0'11 $1.(10 "" SO IS Ofll SlOOO 2!1 11500 
Nett F- !I lor s.t1llt a.cdlilll>t hcDon -~ ,., __ .., ~"' CoiCtiN "'Sod" '17 '9 ~"lor ea.u""" ••• 'SrMft*!'lor ,.,.,.,. ~". eo- " o.r «Sod" • SnPt 8«Jddl " 

8199. Burl~ Excavalloa. Cote per Foot 

Definition 
The cost ,..., ,_ 10 die • ~ 10 allow "-'td pt .. o( cables. Ot llw plow"" of- « ..._ ubkt 11110 chc U MIWIIJ • llft&Jo Ot -lliplt - plow 
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Dc(Jult \ '.due 

l untd Erenrtlon Com pw Foot 
l'low H"'""' ·- , ... .,..r,_, loft Ctlllo ...... T,_, 

PIPIII'uiC~ 
o-ty Frx· Per ,_ Per fiX· Per , •. ,., Free· ,., Free. ,., 
~ lion foot lion Foot dOll Foot dCII Foot lion Foot lion Foot 
0.5 j i0'4 soao 2"' suo lOll SJOO O'l s.soo ~ s noo l 2'1 !O JO 

S.IOO eo'4 soao 2811 $190 lOll SJOO ~ nco 0'4 $11 00 I lll j MOO 
100.200 eo'4 SOlO 1611 $190 10'1. 1300 O!A S5.:0 Gll $1100 C'\ 1 50 00 
200-450 i0'4 soao "" 1190 lOll IJ OO IS ssoo all m co I 2'\ I 
6so.&$0 JS!I soao 5111 11 t5 lOll SJOO ~ u oo Oll $11 oo I 2'\ I 

6»2.S50 20!1 11.20 "" 12.15 lOll SJ CO •• S5CO 3'4 Sn 00 ,, 
2.SSO.SOOO all 11.20 "" 12.15 10'4 SJ OO 5'4 S500 ,, I ll 00 5'4 

5,000.10.000 all 11.20 m 1600 lOll 12000 611 11000 '" I ll 00 6'4 
1(1.000+ 0'4 11.20 54!5 SISOO 251 IJOOO 10'4 SIIOO '" 11600 '' Holt Frtt:l«l ll _, Notrrwl T/WICNif • Ill._, -•10 IAtt ~ I'W ll. kallot ll. Hr4 TI'IIICII II 

8100. Bllrled lutallatloa •ad Ralorartoa, Coal per Fool 

Definition 
n.. cosa per fooc 10 pua11,...,...., ~·- . orlllo casu per fooc to C\11 clio IIUfK•. plo<c <lblt "' • ac~h. btafilllht lRIIdl willl ~ly ICrniiCll nn. and rn10111urlace condmocu. Dlull!a • trench "'conntctioft wldl piKin& butlod cable b coYft'ld Ill tbc pnccdllla MCtlOn •~lc4. ' 011mbvnon Buntd 
Eaavll- Cot! per Fooc". 
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8Utlod1Ast"d ~WI~CotllpotFOOI 
CWII- CUIIIt-. CWII-. Sllllplo llfttMI Al lllall c-. Sod IKldlll Ho41taa'd 

OtniJiy Fnoc· ,., fnoc· ,. fnoc· ,., frx· ,. FrtaloA Rqe lion Foot lion Foot lion ,_ - fOOl 
~5 Jll S600 Ill ' S900 2'4 Sl 00 J2'4 SO IS 62:'\ 

S.IOO 3'4 S600 Ill S900 2'4 St 00 l2'\ so 15 6~ 
101).200 3'4 S600 Ill stoo 2'4 SIOO l2'4 SO IS 62'\ 
~ 311 S600 I ll stOO 2'4 StOO •2'1. SO IS 52'1. 

·~ 3'4 S600 1!1 S900 2'4 StOO 57'4 SOlS 11'1 
3»2.~ S'.l. S600 3'4 SIOO 35'4 SIOO lO'\ SO IS 27'£ 

B-»5_000 Ill S600 Sll SIOO lSI SI.OO llll SO IS 9\ 
s 001).10_000 ld Stl.CIO I'll S2100 HI Sl(lO S2'4 SO 15 11 '4 

IQ,OI)Oo 50'1 S3Q.OO 20'1 S3I.OO 5I St 00 ., so 15 11'4 
- ~ 4/ICt ,.,_lot,..,..,. Olm!J, Of /lf,lllllflg ~ & /14AII9 c:«* "- lot S11¥1118«Jddi<S N '--•'9 •..oowayRtatt/Nd,...,._~ Wille""'_, ~hc:DcJII 

BlOI. Surface To:111r. £ft'ect 

Odillitioll 
The i:Kta.sc in plw:aDCN COil~ • dte IOU : s-;,- ta a m.a.ln clwliT 1t1d 1a UJOCIIlHI ou1lfcr ( tun. CX!"'ucd a I mullf91i• o( I haioe O( all Niod ot •w' i1 ad $INCIIII't CU&-' -u elbo c--.. The 'tjlj;. .,_.. ID!bo "£tfecl" coluaua. and lbo ,....._-an "'die ' fro<noo o(Ciuaa Atrtm4" coMu. lloa uflooo ... ...........S "-lllc CBO 10 "boch die 
<hUlen t.lon" 

Dcl'ault Value 
Ftattlon CIU.. f:rr.ct Texture OleUipelon of Tutura 
lerAffectec' 

100 100 11ft 
100 UIO IIY 
100 1.00 IIY..COS ContS...S 
100 · oo IIY.fSl ''""""''--100 100 IIY-t. ,.._ 
100 100 .u ' 

.._ 
100 100 IIY.SIQ. "-
100 100 IIY-SL 
100 110 l'fV 
1.00 1.10 IYV.fSl ~ 
100 1,10 l'fV-t. 
1.00 1.10 l't'VU 
100 110 l't'V-$1. 
100 I 10 l't'V·Sl 
100 1)0 1\'X 
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Fraction CIUI• Eltoct Tonuro Ottct!ptlon of Tonurt 
lot Affected 

100 IJO IYUSI. e.mn..., & F,. SMICyi.U!I 
100 IJO IIYX-1. EnwNiy~&~ 

- 100 130 IIYX·SI. EnwNiy ac._., ' S.I.Oiftl 
100 IJO BVX.Sl EnwNiy ' Slftcly I.Oiftl 100 100 c 0., 
100 100 C8 ~ 
100 100 Cl-(; eocur&a.-, 
100 100 C8.Q. (;ooCjy ' 0., I.Oiftl 
100 100 C8-COSl. CoeUr ' ec... SMICyi.Oiftl 
100 1.10 CII-FS (;olltJI &~Snl 
100 110 CII-FSl ~ ' """"Sanely loatn 100 100 C&(. 

(;ooCjy ' l.oa"ny 
100 1.00 ~ c_, ' ·lo8!1yton~Sn 
100 1.00 C&U c_,' l.oa"ny Snl 
100 1.10 C&$ ic-,&Snl 
1.00 1.00 ca.sa. CCCCI ' Sftly City lotrll 
1,00 100 cs.sn CCCCI ' Sly 0., Lon 
100 1.00 ca.a Ccal ~· Slt.c.m 100 110 e&a CCicO &Snlr"-
100 1.00 ca.. ~CtJI:tlr 
100 1.10 c:a.t.FSI. c_,' '" Sr4J I.Oiftl 1.00 1.211 c.v Vfll'/ CciiClly 
1.00 1.211 ceY-G IVery c_, & a., 
100 1.211 C.V.Q. 'Cltylctm 
100 1.211 C.V.fSI. ' '" s..o, L.Mft 1.00 1.211 ~ &Lony 
100 1.211 C.V-I.FS &r .. t.onySnl 
100 1.211 CBV-I.S &LonySrd 
1,00 1.211 cav-wa< &lUi 
100 1.211 C8V4Cl ¥ 'Sanay City u-
100 1.211 8 Vfll'l c-,' a 
100 1.211 Vfll'/ c_,' s..o, '--
1.00 1.211 IQIV·IIFS Very c_, & Vfll'l F"lll SMd 
1.00 1.211 CIX 
100 1.211 cax.a. &City 
100 1.211 c:&lW. u-
100 1.211 CQa. &a 
100 1.211 Lotlll 
100 IJO CIX-1/FSl Vfll'/ n.t S..0, l:iMI 
100 100 C8 EA"II 
100 100 CliO ~ 
100 1.00 a. l:lly .._ 

100 IJO CM 
100 100 CH 
100 100 at-a. 6 Cltyto.ll 
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Fraction Clua· 
ltr ""tct8CI 

Elftct Tt&tUfl Oeactaptton of Tt&ture 

100 1 10 CN-FSI. c:.n-...,' ,.,. Slnay ~ 
100 100 CN-l 0\oJMtiY ' 1.44'11 
100 100 CN·SICI. ClloiMIIY 4 &lry 0. 1 lQII!I 
100 100 CH-SIL OloJMtiY ' &lry 1.44'11 
100 100 CN-51. ' s.na, I.Dal'rl 100 100 CNV v,., OIIMrt 
100 100 CNV-Cl v,., C/loJMtiY' a., 
1CO 1CO CIN-t. IVtrr CNMrt & Lcwm 
100 100 CNV·SCl OloJMtiY ' s.na, Ort 1.44'11 
100 100 CHV·SI. fVtrr OIIMrt ' Silly tum 
100 100 CHV-SI. Vtrr OloJMtiY & Slna1 l OII!I 
1.00 tOO CHX E.....-yOioJMtiY 
1.00 100 CNX-SL ' s.na, 1.01111 1.00 100 cos Cones.! 
100 100 COSL Cone 5r4y lMII 
1.00 1JD at Owly 
too 1.20 CR-t. ~&Lon 
1.00 1.20 Clt.QQ. o.tr' a, o.r Lon 
1.00 1211 at .st. ~&SIIrLolro 
1.00 1211 Clt-SL !o.tr~Lon 
1.00 1.20 CRC CGinto.tr 
1.00 1211 C1N v 
1.00 1211 CltV-l IYtrr ,..... 

'L.olm 
1.00 IJI) OW .st. IV, illtt' &a, a.-
1.00 1.30 CRX I:IWir 
1.00 130 CRX.$1. l)lerly' a, Lon 
1-"0 100 IOl o.n-fdl 
1.00 1.00 ~ Fin: ...... 
1.00 100 ~lilt Fftt 
100 100 fl lfllggy 
1.00 1.10 lf'_IJI'&. lflQr ' "N s.llly ..._ 
1.00 1.00 fl.,l lfltGgy' L.olm 
1.00 1.00 FWIC IAaggy' Slly CIIJ 
t.oo 1.00 fl.QQ. !Fltggy ' Slly City l.Oim 
1.CO I .CO Fl.$l. lfllovr' Sllr L.olm 
1.CO I .CO 1.4. lfloaay' 5n'l L.olm 
1.00 1.10 v 
t OO 1.10 V.COS. 'Cone Slnayl.oD 
100 110 l'l.V<l ' L.olm 
100 I 10 1'\V.QQ. ' Sllr a., ....,., 
100 1.10 B:_V-SI. ' Slnay L.olm 
1.00 1.10 Fl.X 
1.00 1,10 ~ &Lolmy 
100 100 FAAO Ft-IIIMI_,. 
100 110 ,. ,... s.tod 
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Froctton CIUI • 
ltr Affected 

El'ft ct Tnturo Ot1cnpuon of Texture 

100 110 GIIX-LCOS Gt.....,&l~r Co¥M 
I 00 I 10 GIIX-lS ~ &l~ S..S 
100 110 ORX·S ~&S..S 
I 00 1 10 GRJ(.Sl, Gtl "" 4 Solly 1M!! 
1 00 1 10 Gt....., ' s..sr 1M!! 
100 120 GYP IG~~ 
100 100 ,.. ~---
100 ISO ICE 1ot01F,_,$ol 
1 00 I 20 1NO '""-"-' 
I 00 1 00 Lon 
I 00 I 00 lCOS l..olml' CoarM ~ 
I 00 110 U'S l..olmi'Fill S..S 
I 00 I 00 lS LOn, S...S 

1 00 1.00 MAAL !Mil 
I 00 1.00 loiEOUI cent--C:0... 
I 00 I 00 IlK AU*y 
1.00 I 00 loi(.C _,o., 
1.00 1.00 ~ 
I 00 I 00 WK.IS 
1.00 I 00 WK.ISL 
1.00 1.00 ~ -"-
1.00 1 00 11A4J'S 
1.00 1 ,00 III(.U 

I 00 100 111(4 
1.00 100 ~ _,,.., 
1.00 I 00 IlK SIC _, & .., Clrt 1M!! 
I 00 I 00 WK.$1. IAU*'f 8 

100 100 ..... -·~IJMm 
1 00 I 00 loi(.VI'SL 1- & ,.., Fill SMio!y 1M!! 

1.00 1.00 ~ IMICl 

1.00 1.00 ' -1.00 1 00 IC 
100 100 ~ ~ 
I 00 1.00 10 _, &G<MI 

I 00 I 00 SH-0.. li/Wr&Cia<r 
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Fraction ChiS• Elftc:l Texture Ot&Cnplron ol T u1urt 
ltr AifK~ 

100 I SO SJiV Ve<y~ 

100 1.50 SH\I.Q. Vtf'( SliMy & Cfly LOMI 

100 2.00 $liO( Entmll)' Slllly 

100 100 5I $II 

100 100 SIC Si:yClly 

100 100 SICI. ls.r 01y 1.o1m 
100 1.(10 Sl. s.fti.OMI 
100 1.00 Sl. ISnlrlOim 
100 1.00 SP Sene-
100 100 SR 5m'tcl 
100 1.00 ST ISDrr 
100 1.00 ST.C ISIDny & Clay 

1.00 1.00 S'I'.Q. ISDrr & Clr! ~.o~m 
LOO 100 SToCOSl SDrr ' c... Snly ..._, 
1.00 1.10 Sf .fSl. Sian)'' ,...,. Snly lOim 

100 1,00 ST-t ISOIJ&lonJ 
100 1.00 ST-tCOS Sian)' ' lolmy c... Send 
1.00 1.10 ST.U:S SIDny ' Lony ,. ... Send 
1.00 1.00 STU SDrr ' Lony Send 
1.00 1.00 SToSIC ISiafiJ' ar ar, 
1.00 100 ST.sact. ISianJ & 511r ar, 1.0n 
1.00 1.00 ST.sl. ISb>r &SIIlcll!l 
1.00 1.00 ST.S. IStnr & s..a, u.n 
1.00 1.10 ST·\IFSI.. iSial'l & Snly Ytt:y F"l'4 Silly lOim 

1.00 1.20 STY ..., Stnr 
1.00 1.411 STY.Q 'rrkrlr6Qiy 
1.00 120 STV.Q. 'try-' o.r Len 
1.00 1.20 STV.fSl "-Y llanJ' All sny LDim 
1.00 1.20 STV-t ..., SIDny ''-"' 
100 1.20 STV.U:S ~Sian)'' lolmy ,. ... Send 
1.00 1.20 STY!• '!hly SlanJ' lolmy Send 
1.00 1.20 SlV...,. ~ Stnr' loi.lraY ..... 
1.00 1.20 STV-WCK iYrt SlanJ' ..... 
1.00 1.20 STV.sact. v.., SIDny • ar 0ay LMft 
1.00 1.20 STV.a ..., S1lrlr' ar u.n 
1.00 1.20 srv.a. 

..., -' 5ftlr lcll!l 1.00 1.20 STV-\IFSL ..., Sll'" ' """ ,. ... Sencly lOim 
1.00 1.JO STX Sian)' 
100 1:10 m.c SIDny' Clay 
1.00 l.lO m.a. EonmiiJ SIDny' Cloy LMft 
100 1.)1) STX.cOS , SIDny' eo.. Send 
1.00 1.J0 Sn.c:oSL , SIDny' c... Send Len 
1.00 1.J0 Srx.FSL r Slcn)' I FN SendY lOim 
100 130 STM , SIDny ' l.o*"Y 
100 1:10 STX-I.COS E.cht'4IY Slcn)' ' l.o*"Y c-Send 
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Fracuon Clu&· Eftt ct Tuture Oucnpuon of Tt11ure 
I Itt Affected 

tOO tJO SfX.I.S En..,.,~,, l.olmy SM.! 
100 IJO STX.WOC ~~,,M.o 

100 IJO srx.sac ~6S.,Ctly 
100 IJO STX-SICl ' Silly c::.r \.On 100 1]0 STX-SI. f.cnmlly ~' Silly l.olm 
100 tJO STX·Sl ~y & Slnay LOIIII 
tOO llO SfX.VFSl en-, ~y & Very F.,. SMicy LQ.IIft 
100 300 S'r Silly 
t OO 300 SY~ Slly&Lotm 
tOO 300 SY·SII. IS~My' Sill1 \.On 
t OO 350 S'fll 1"-YSI!y 
tOO •oo SYX fSI!y 
100 100 IJNI( .......,_ 
100 100 UWI e-a 
100 100 IVNt IV.-
100 100 llfS Vtl'f Ftll SM.! 
100 1.00 VFSI. Vtty 1m 6ftly-
100 300 W8 'INif-e-D 

. 
LABOR ADJUSTMENT FACTOR 

Definition 
foaon dw adjull a opec.illc ponbo or cenaln ..,.........,11 11)1 • lebo< fac~« adJUJCmtnC!Iw ac<OUn& ror rci)O<>IJ lhlf.,_.. Ill 11M MlabWry or naotd lobot, ""loe COIOln<U. and <Oil oft"""' fa<lon 8och die pomo<U or cllft'otllllcoutoria ofin•-11 d\a ft aft'eacd and !be IIU or adjWUIICIII arc oncluclad U 
pii'IID ...... 

Ddiwlt Value 

n . J' WL*ff. "'a:t&W' 
I 10 

BI6L Llbor Adjutmtat Ftctor Wtlpdap 

Ddinitioo 
Tht rna- or dlt !I!P•IIecl !I!V_. aft'- 11)1 dlt rti)O<>IJ f&bor adJ1DOI'C1'1 (ICIG< 
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Default Value 

11 ...... \aof Mjv- FOCI« 

FIICIIoll ot lntllllocl lm-Alhdecl 

~Trw!W\9 125 

I T tlco Conti'IICIGfl - c- 16' 

Telco~-Fbet 36' 

T tlco 14.11 - N 10 & O!op 571 

Polt"'-9 Sl8 
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PART 1: INt>tx OF' DIALOGUE BOXES AND IJS[R IM'IIT FIELDS ------·-···--··-· : 

PART 1: INPUT PARAMtil'tR DtFll'lmON$ A,'ID DtF'AI.ILT VALUES .......... - .... ·---·- II 

DISTRIBUTION ISPUT PARAMETERS-·--.. ---.. ·-·------.. ·--· .. -- 11 
:-IEN'OU ISTUIACl DtVICt--.. ·- II 

81 .VID /""'"'-"' pu ,,,.. II 
0.01'----· - .. - --·- --- II 81 O.op Dut#fl<t 

BJ ().op 1'1«•-M. AtntM Mil IJWJnl. 
/JI /Jv.U ().op Slwtllf Fr«ti<J'I ... 
/JJ. f>-op Smtct.,., FNJ<IION... •. ... .. ....... 
86 /(1110W q/Lmu pv t1ltlttW.U l.o<.atU>• .. 
81 Tt ,.,.IN1/attd Sp/ici(IMJ,..,N pv lttW .. .. . 

II ().op CM/4 I,._,_N. P1r foot Mil"""',_ Ww -·· • 
C.Uu AI'ID RISn ll<VUlloiiHT--·--.... - .......... - .......... - ...... _ . 

/J9 Dlltrlbottl040 Cllll/4 S(,a ___ _ 
sto. c..,_ Dlwlb"'- CobU. JJt-·- __ 
8 /J. ~b• ~ J/foot .. ... --

Pous AI'IDCciHoUIT -·------- .... ---·--
8/l.l'oi./A;c;• • --···---
8 / J. /JwiMIC..,.. Cllll/4 S1wtUt /Jwltlp/1(1' (/n<W-' rlulrlfiWIOIOJ 
8/4 COitlhdt II r ltJ/1,__ P1r foot. 
/JI J. Sptro Tllba P" A-(rllt~-----............................... - .... .. 
Bl6.lflri4MI Lob., A<fw- '""'"' ('IUJWdto tlw tJtr/ qfrJw r/ocwro.t~ 

P\ACDCEHT FlACnOH - .... , ___ ........... - ............ - .......... - ........ ___ ........ - .... .. 
811. 0/strlbw""' Slrwtww FNX~I--......... _ ........ ... . .... . 

C.UUSIZIIIOI'ACTOI.I~I'OUSIAC'IIOG-.. -·-........ , ___ ...... ____ ,., ... _ 
811. Dlnri&-CIIII/4SU,.F-. _ --.. --.. ·---·---
8/9 ~1111Sp«lltf ·-··-
G~~~~------------- -----------

810. ~JNllplwr. D<JfbJJ T-.. --·--·--
811. ~ Dqtdo ~ iloc:Joa._,,_,_ 
811. Ht:lldA«il'"'"-~-.. --- - ... - ..... __ .. ,_ 
811. s..jl ~ ''" • Mw/Jipllt/r_ ............ ............ _________ _ 
BU. S' ' atl.s:r.tFICIIM ......... - ................ - ...... - ...... -
811. 'fclli - Nwl#fCOflPOT rotol DIJtllltC• ................ ~...... • .. . .... .. 
816. ,,., .-u., .,..,,_................ . ........... _ .. _, .... _, ....... __ .............. .. 
IJ11. Ullilt,... ,._.,4/r •wlllpllt!r ___ .......... - .......... _ ....... ___ .. 
811& ~ _..,_,0 ................ --.. -··-· 
~ux.~~~~·:;r;;;L:::---/JZI. T/ •; '"' " /IUJo/·,.w..__ 

819 COIJv:rC.,.Cif¥, w~ -- -
BJO ~r--c•--'c-~tNiolln 
BJI Tl a-wl UltJ/1--P" Swb#rtW 
8J1 ,_,_ ~--P" /tT. (IUIIJI/111. 
BJJ. Tl ~ ,.,.tltDife/1/«tOI- ... - .... 
8U M11ZU!t1•., Tit pu tob/4--.... -
BJJ Tl 'fpiQftr tpaclttf 

816 Am41 Tl .CU·-1-.......... --..... .. 

-· 
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II 
;: 
1: 
/ J 
IJ 
JJ 
II 

·~ IJ 
IJ 
IJ 
16 
16 
16 
/ 0 
I • 
IT 
17 
11 

.. II 
16 
19 
I 'I 
/9 
Ill 
:o 
10 
10 
10 
)0 
1f 
)/ 

ll 
}/ 

11 
) ... 
1.' 
1: 
11 
J1 

: J 



sr Sun.:d rl lttt• vJno" 
SEl\11110 AUA L'<TUJA.CE l~o'VU1'}4C."T • 

BU Suvllfl Arto INuf~><• ISA/J/_,,,..,., 
DEDICA 1'tll CllCIIIT l!o?lln .. .•••.... •. .•. .• . .... 

8JP P~tNQifo{lNdi<DttdCtrt:vru 
8JO I'DtTl pu O.dt<attd Ctrt:utt 

WlmtSS LWUTlole<r -·- .• . .......... . 
8•1 wr,.,(nJIIfWIIIUN C<:p £11Dhl• 
8•1 Wl, lw Pow to PoeM I"''JJmiN Cap- Outrtbouo• 
8JJ. WV.lcu C0111moo ,,...,.,_.., . . . 
BJJ WwiOJS Ptr i.JM lmcJt-N .... . 
/JJS .M~~:~Iwr•m Brootkast Lrnapu C-...oo ,,. .. ,,.,., 

F"EEDE'R INPUT PA.RAM-ETERS----·------· .. ··----.......... ___ ···-·-·-.:: 

c~m PLAcoce<r ···-·--········-·- .......... ··-- _.......... . .......... _..... • , 
816. C"i'P" F,.,O, SIFtiCtwY FNJCtUJN __ ,..,,.. _ .. ,. 
8J1 C"f'fW F ... ~.s,_,.,_f..,...... ... .. ........ .. ... .. r 
8JI, COP/Jfi'F...,Poi•Sp«urr.fuJ ......... _ ......... _ -· ...... 16 
819. C-F.C.PoltlWOICJ/1INN-·····-.. ·- .. - ......... ___ ..... :1 
BSO. INW Dva M«trl41 IIMICJ,_N pu foot ....................... -· . .. - .......... 19 

f'lll:ll'ucDcDIT --···············--.................... _ ................... ___ ·····-··-- :!9 
8SI. Flbtr FNUr Slrvcnn• Frtll:liO<V ...... - .. -.... ... ...... 19 
8SJ. FI/Hr F ... 1'111/ja Sp«"'f. lift ... - ........................................... _. --... • JP 
8SJ. 8wWFIWSiwi>11rAddinolo. pufoot-·-............... - .......... -.- . .................. JO 

SIZIIIO FACroU.... .. .............. --........... ~---... • .. ··--···- ......... _ .. _........ . . JO 
BJI. c,_F .... C4bif~Silii!JFtJtJOn........ • _............ ..... JO 
iiJJ. flbtr f ..-c.bl• Slulfl F.xl, ... . .... __ ......... - .... - ........... ___ .. __ ... J/ 

CAII.I COSTS--......... .. ........... _. ___ ........... - ............. ---· .............. * ll 
BS~ C-Fftdtr Cob/4: Jl foot. pu potr-f- ,_ ........... __ .. ... ...... .. .... ......... J/ 
8S1. FtbD F--~: V/o« pu lftltd.{ool ........................... ·- .. J1 

DtoiTAL LOOPC• ••qo ~ ·--............... ___ ........ .. .. ---.-.......... JJ 
BJB.OLCJilt <PtdptfWTptr,_..,.,...,_ .. ___ ,,., .. - ............... ____ ........... JJ 
8J9. AllzVM-UtwSiupu~T-Utal._ .. ........ ·---·-........... - ............. JJ 
860. ~ """''"" ttrlltf;a.:-........ ___ .................. ___ ......... - .................. . JJ 
861 OLC 1• /tfl;/ ~-- ft(Viptrwii-IIL ...... -.............. ............ . ......... ........... JJ 
861. OLC <'-'-1 liNt--,_ ....................... ....................... _.. .... ........... JJ 
86J. DLC /.btu pu CU ........ --................... __ ................... ___ ... .... - N 
864. l.<>w fNIU/Iy DLC to Hl.#t Dttu/ly OLC CM/11¥V ..... _ , ____ ........ ·-----..... ... N 
86J. Fa-.,.,_ ... ....,........ - ........... - .. --................ _._ .............. _ .. __ N 
866. Optkd l'ad /'(N/ - ............... -................... .......................... ... ............ .... Jj 
867. C,., F..:..W...'*- DlnlRct./HI .......... _ ................ · -· · ................. H 
861. c--~ 1-pu AdditiOMI LuwlftCmJiftN..... JJ 
869. ,.,._ N_., <!/ Nltlltll1#tol LIM Modw/Q ,_ h .. _ .. ... ... .... ... ... J S 

r .. Utol- ......... - ..... --... ············---···-····· .. ·············-············· ;J 
Conn MAIIIIOIIIINU'TioaHr ................. - ................... --.......................... - ................... - ... - .. 36 

870. Uor.Jtok ~-- " ....... """ltJW ......... ...... -................. 16 
811. o.-u!Jrft-01'/11'/fHflolrol•p/IX,_,., J6 
tJ11. ,_IGbu .,U./01' ._.,., .......... _ .. _ ........ -. J6 

flltl P\IU.80X DNUlloCIDIT .. --............... - .................. --................... -.. . ............ J1 
IJ71. FIW F .... 1'111/lloz flftYU--·-·--·--..... ... ·-- U 

SWITCIWIC AND INTEROmCE TRANSMlSSIOI'I f'AII.AMtTERS -··---............. -- Jt 

E."D OffiCl SWITCIG)IO ............... _ .. _ .... ll 
81< $..,rt:Jo "ol·tr- /l• lt bOIY Joo., toll QtiiMp<J J8 
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S"! S• tt:ll "4/fl: ,..,., SHCCS 
6<6 s ... ttlt -·- ~t~•w-" t•- ,~ 
1n SW«ttlt pon ....,,,.UtrOIM {JI 
a:8 Swtftlt ~, ......... fJ'«IliOI' OC'ttrpQIIC\ 
819 .\IDFII'r,..«t,., 1-.r ... N ~, L•M 
640 ..C"'*f I.JM Cvnm Offin /,., DLC lrnu. ~' ltM 
84/ SW<tdo Wlo//1111010 ,.,oJIIp/.,. 
841 !NI 0/!lu SWlltltlnf 1-stM#N COttlt;lltt r.,., 
UJ !ltd Ofllc• Swcll"'f '''"'"'"'"' SIDfH Tm• 
84J l'rotUStJr /ltltwN /ooJ"'f MWtp/W 
US 6JliOMU 1'-K"t /filtH/ ww:cnma __ 
646 Lot StU, ...Jilpi~W of twfiCit ,_ It:# 

841 T-..t£0...,..":N~'<--f«-
884 l'o..,., ""'"'-"' 
U9 S..udt,_sru 
890 c_..,.,_ COJu. ,_ lq. It 
89/ Lt>tw/JWiu..ll"'lf /1.------TIIAmC I'AMioii'I'OS .. _ ...... - ............. _ .. ________ _ 
691. L«ol 01/J '""..,.. ..... . ...... ____________ _ 
69J 01/JC~ F,__ 
694 /....UTA c..tll c_,, ' 
/J9S I-LATA I• - CIIIUCoryl 010: 
896.1-LATA 1- - c..tll Coephud 
891. Loc111 DUb. lA-• ' llli 
IN. I•• •• DUb. dtc_.. - ---· 

--
899. U. •otr DUI&. d := • a ....... ,_...:._ ... , __ _ 
B/00. Loclllt ........ DUb t«<l>. ____ _ 

1101. ,_,_ 6~ DtMI -- .... . ...................... . 
8101. ~~-6~ DUb- .... --........... .. .. 
BIOJ. .,,..,._, !oalilsl 11/dtlily ..,.__, .... - .. 
8/04. Mso.ll•tllslly-.o• t -foc---
8/0S. Hol.liltr-....,.,~ ,...""""""""....., 
B/06. 01/J :,110. ,_,. H-(8HCA). ,.,....,..v..,"'"" 
~~;;;;;;;;;;:::---B/01. 7iu wW.T-INIII~tMW 

8/IM. H..-11/. -----....... 
ftbon. ·-· --·-8109. 1'/,-1111- ~ ......... _________ .. _, ___ _ 

/J//0. """"'~ ... , ...... ----·-· ....... . tJttl. u•t.,.,._, ___ , _______ .............................. .. 
81/Z. u~ - ---.. - ..................... - ..... ___ _ 
BIJ~~taaa•-. •• ., ............. , _________ ,. 
llvlliiJM _ ............. -....... - -· .. . 
J/II..Ae;au uJw ,...n.. ...J,a 
BIIS o. ..J,_t ,.,zn _ _ _ 
B/16 Fn~Cdo'~ fl(SA LMa A.opo>"'f WI~ 
8111 Dlr-/ c;,., C.. - ~ IIVIIIIW Jill' OS.J 
8111 TffiiUJIOWiolf T-IM/ Ftll ( OS.O lr..t) -·-
81/9 ,_Qjfla Fa. c..ai~IIIMW,.{o«. •N1411MI 
IJ/10 ~~- <(s.-11 Jill' AD/tl ... _ .. ,. .... 
IJ/11 IOivoJ!I<YSilvttww I'D<•IUJ'U. 
IJ/11. Tfdltlpon 1'1«••"'- _ ..... 
811 J 8wwd Slwolll Atldi.l* 
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}9 
}9 

10 
JO 
10 
10 ,, 
J/ ., 
.rt 
1/ 
1/ ... 
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JJ 
JJ 
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~J .. ., .. 
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Jj 
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11 
40 
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16 
16 
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9L- J /"'UrC§f.:l :JndUIL ~·.ou .Jn.l "!olm 4.:.- .' •,.f>.,•J 

8111 l'ullboz $pot:tlfl ... .. N 
81:6 l'ullboz I~MJttMfO !0 
8117 l'ci6 Spact"f.IN~d1« !0 
8111 IIII•TOffiCI po/1 -UIIJIGNIIDbl>' !f) 

B I :9 Frat liM /Nuodlc• Si1Wt"'' '""'"'"" Wu~ FwJ.r J 1 
8/JO Fn>etiOif •f•mvo6fcn11'Vt:t•u DJIIptd to ttl1pircltt !I 

Tli.A/'SMIUIOH P-.MM"l'TfU ......... .. .•......• ! I 
81 J/ O,Wroror rrll/fk fracttOif !I 
81 J1 T01d tN<roffrc• tr<if!lc jracfiOif J1 
81 JJ MciMVIff tnUtJi oc<vp<»r<y. CCS J1 
8/JI Tnmkpon -~-N. fllrtlld.. !: 
BIIS Ow<t~wlllfr«t1011 oflocai iNtr .. dlu s: 
81 J6 TONk• """"' fr«tiOII o{tl)(o/ INNU TA tr<if!/c J] 
B I J 1 Talldofft nrow/fr'Kt/01! ofrorol mt<rUT.4 rrojfw: J: 
BIJI. I'OI'sf"F T,...,. Loctttfotl ..•.•... ·- ... H 
8/J9 TlraltDI4WJiw foloff..r"''WWC<Iftm ... ...•..•••. ---·-- --·· !J 
8NO ~-ltostfr«t-oflrvm>_61c• traf!lc - JJ 
1/1/. HDJI • ,_ froctl#lt o/llttlrolflu tra§/t: ......•. .•..•••• ...•.•• .... ... JJ 
8111 . • w.zu..- ...... ,.,,.,., ................................. ··-·-·····-···· ···- JJ 
8/41o.ll.brJ"-Itlltflttlf!lc/«J,................ .. .. ---·- !I 
8141b. l~fr«t- o{tDitdnlr tnmJis..... .. -······--·- }I 

TAI'ti)IEN S*IIOCDtO--····--··--·· ......................................... - .• - •.. ,, .. __ ,_,.., ____ ,_,__ -· 5-41 

811J IIMt/ ,_liM .. lfHCA -··························· .......................... - .. - .. - } I 
81U . !'on /IMU. .,....b ··-····-··· ..................... : .................. - ...................... _ .... -- ! I 
8 14J. r,...,.. , ,..,...,_, -.-.................................. _ ........... __ u 
8146. """"- tiWII;fJJ (pon- ; o:y) ............... _ ....................... - -·-·- • JJ 
8111. A((IS---""'*""- ; ' .,....................................... . .... - JJ 
8/11 T,...,. .,_.., ..,.y..... lrrtlrc'fl' fo<tor ..•. .................. ... JJ 
8149 ~FocU/Iy~fr-Sini"fW"' C'"'"6./XCI'OI' ... . _ ... _ IS 

StOHALII'O ----·-···"""'-·-·-.................... - ............... - .... - - JJ 
81!0. ST1' IHC41«111--··---··--··--···········""""""'""'"""'""''"'"'"'''...... JJ 
8/J/. ST1' --.wfJJ-----·.. ..... ... ............... ........... ...... J6 
8/ J]. ST1' --<-..,..,..., -- fJI1f ptiV ............ .. ........... - ....... - ... .• J6 
81JJ.ST1'•""--·- ... .,.,..--.,.,ptlll... ...................................... ... J6 
81 }4 LbtA: ~ bot/1.... _............ .... ..... ............ ..... ... ..................... . . .... J6 
81 JJ. S/,.-.,..1/N. b/1 "*- .... -••-••••• .. ·--· .. ··· .. •·-•·"""''-"'"'""' ...... -.............. , " J6 
61J6. LIN.O« I KY .. - ......................... _ ........... _ .. ___ ....... ................. J6 
61}1. CIJN. _,_ _ ____ ....• _ ..... - ·-···-· J7 

61 " · rscn .... v ,., ~-"""' lfHCA ...... . .... s' 
61J9. /Stn--opu..,rA .,_, ---- ·-- ................................... J7 
'160. T'CH - := ,., -dorL ... ------· .. ·· ..... .. ... ... ........ .. .. . .. J 1 
6161. T'CH ... ;c /&or~AL ~ ·--·-·--·--"·"·--·-- ___ ., ___ --·-. • J 
6161. F-I!/IfHCA,...~TCA.I' Jl 
616J. SCI' I-,.,,__,., IOColld._,_- Jl 

OS AWD P\laUC l'I1D!tCICI - --- --·-·----.. - ................ Sl 
6164. 1,_,_,_0f#tllll'ptlllliM- ........ - ......... --·- Jl 
616!. ,__ wlllur/clt ,_ pt11ltfM CCS ............ Jl 
1166 O,...r ,_..,.,1..,/ocJor ........ -..... Jl 
11167. l'dllc T.Jqltotw .,...,.,.., ~·-Itt, IIOII«t •... -· JP 

ICO PAAAMilUS .. --............................. .............................. --.... - !9 
8166 /COSTI' (I; Wf"F LIM ..... ............. .• ....... J9 
S/69 ,., Lbw /CO Ut<ol TONk• I,_,,,..,,. . . - ......... JP 
8110 l'uL-ICOOSTDitdnlrl,_,,.._ J9 
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3. • :~ ... , t.~~ :CO SC.' :"'""~'~ sr: p., L- ICO $T1'!SCP w.,, c • .,., llfWJtotiN 
8171 p., Luw/CO LiJaJ TOitdul Ww C•Ntd _ .,,..," 
8/"J p.,L-ICOOS TQN/,M Wtn CtN<d<r><J,_., 
81 ;J Pn Luw ICOC·LIIIA I TOttdnlt A·LtMiffWlt-ot 
8/1Ja. EqotwJI- F«tltty l ,....,.owpor osq 
8/JJb EqwrvcU!tl r-""" ,,__,., osq 

HOST I fU.\401'E ~ 
B r 6 Ho11 l rt•oll CLLJ ou,_«fiU 
8J ; " HIUI Ir-=~·"""" 

HOST I IU/o40rt~·------
817"a Luw St:• O.llr--
8 / 1;b Ftnd tllfd por Luw 1-.-

,_,..... __ _ 

.. 
~ 

10 
1/) 

60 
60 
6/ 
&I 
61 
61 
61 
i l 
6: 

EXI'ENSE -·----- ----------------------------- 'J COSTOf CArn'AL.--·-··· .•. ------- 6l 8 171 Couof"'P-' ·--·-·······- 6J DEI'Il!CIATIIlH 4NO NITS.U.VAOL.-............... _ ...................................... _.... 6) 8/79 0.P"«I<JI-I.Jwr<llfiiH11W.,...Pvc~ 6) 
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General Rules Governing the C rea tion 
of the HM 5.0a Distance Files 

I l Three disunees are computed for e:.ch Wire center (\\'() They mclude WC 10 
1;u,dem We to OS Wldcm. and we to STP loc3ttons 

~) The SLED is the official ~14 source (or compuuwon o(the disunce tiles 

l ) BOe WCs home on the nearest BOC lillldems and BOC STPs •n the same sl4tc :tnd' 
LATA. There uc: some clUes where LATA boundanes cross sutc lines. In thos C:lSC. 

BOe wes will lflrst ancmpt to home on a tandem or STP '" the same sute :tnd' LA L-\ 
where the we i.s physically located. However. if tandems or STPs do not exut In the 
same state u the we. then the we wtll home on the ne=st BOe Wldem and STP 
pair. 

~) lnckpendent WCs will home on the nemst inde~ndcnt Wldcms And rndependcnt 
STPs in the same state, when such t&ndem/STP fllctliues ue available. When 
independent WldcmiSTP facilities arc not available. independent wes will home on 
the neateSt BOC wire center. In c~ whcte independent wire centers home on BOe 
wire centers (any ofwbicb always have tandem. OS tandem. and STP coMccttvtty). 
the eLL! of the bomed-on BOC wire center wil I be tracked. LATA boWidancs arc 
mcaninaJcss wbcn makln& JeO distance compuwlons. 

S) The ~of eliajble BOC t&Ddems will be the same SCI used to compute distances in 
HM J. l. wid! \1M: followina ldju.sunmts; I) non·ll.EC Wldcrns will be removed from 
the HM 3.1 list ofWldcm.s and STPs; and 2) in most cases. at least one BOC 
tandem/STP pair will be placed in ew LATA (in HM 3.1 there were some lATAs 
without BOC WldcmJ or STPs). The set of eliiJble independent undems will consiSt 
of all cxiw oa indcpcodcnt tandcnu in the srudy statc. 

6) BOCs will be limited 10 ooe OS tandem per state it small states (del~ by 
population) and two OS Wldcm.s in lqe states. The set of OS tandems ,.;11 be hand· 
sclccud from lbe liJI of Clltmlt OS W1dcm locations in the sNdy state. Independent 
tandem diSII.DCCS will be computed based on the current locatJons of all independent 

OS """""'' 

7) BOCs will be limited 10 a sinal• STP pair per LATA. The SCI of mdcpendent STPs" 
the set of all indepcndeot STP pain In the srudy stale. Embedded STP pomng 
rel&llonships will be m.aim&incd for BOCs and Independent companies. Note that 
embedded STP homing relationships arc not maintained. LA T As wtthout my S TP 
pain will be usipd a tland·sclccted pair of wiR centers to serve as the STPs 
Hand-selection iJO rare and only occurs tn .a few ~~~teas (I.e., AlaskA. Pucno Rico, etc. I 

HM S.Oa Appendla 0 P• go 1 



8J There a:e Se\'e1'11l c:ues thAt mwt be sp«aficall~ ~ddrenc:f when c~auna the dtStllllCe 
d3t.lbase. Althouah these c:ues a:e discwsed tn uems j J.nd J abo• e. they u e 
mdivtdU411~ pr=nted he~ for clanty The wne SCI of rules 3ppl~ "tether 
detenntmng distAnces from WCs to Wlderns. OS Wldems. or STPs These ca.ses ue 
tdcnttfied 11nmedlately below. 

C.LSe I· For SOC companies. WC is tn the same LATA. wne sute. J.nd 1\a.s 
the same OCN u at least one ~m. The Klton an tlus case as to detcrmme the 
p3th lenath to the neQ!Cst Wldem in this statt lind LAT.~. ""II the same OC:-1 c- 2: For SOC companies. we is in a diffcmtt LATA than any BOC 
undems an the state. In this cas.:. cktmninc the path !math to the nearest BOC 
undem in t/us sute. If such a WC be Ionas to a different BOC than the 
predominant BOC in the sute. the same Nle applies. 

e ase 3: For I COs. the we has a different OCN than any t.andem In the sute. 
The action in this cas<: is to determine the path IC11J!h to the ncarm BOC wt~ 
center In this sutc and uack the CLLI code of the homed-on SOC wtre center. 

Case 4 : For ICOs. the we is in the same sute and has the same OCN IS a1 
least one Wldem. The a.ction in this cas<: is to detaminc the path lmath to the 
nearest tandem in this state with the same OCN. 

9) Disw!ces ~un ftciliti= ate computed u rialu anate runs. 

I 0) WC to STP disunc:es will be computed IS the total diSWICc from the WC to each STP 
in the pair. 

II) In cases wba-e one member of the STP pair lies ouuidc of the study state, the disw!ce 
to the one STP in the state will be doubled IS l proxy for the out-of·state STP. Proxy 
STP pain wiU only be wed in cases wbcrc 111 actual STP pair Is unavailable 

11) Tandem to Wldcm distaDca will be computed IS a Mly-interconnected mnh 
network of all Wldenu with the lllllC c c.o~. BOC tandems will intertOMeCt within 
LATA bouDdMia. 

Olstaoce FUe Coatnta 

The followina calculated and DOD·~ted information will be conwned in the swc· 
specific distAnce files: 

Calculated lnformallon 

I) The WC to tandem homina am.naemcnu that mutt from the application of the rules 
ddined an tlus memo Tllis lnformallon Is necessary when compuuna Interoffice nna 
dtst&nces. 

HM S.Oa Ap ... ndhiD Page 2 



:1 The \VC tO t.llldcm diSt.lllCC 
3) The WC to STP (A·Iinkl dist.111ce . 
.1) The WC to OS t.111dem dist.111cr. 
S) The STP 10 STP (C·Iinlc) dist4tlce. 
6) The nwnbcr of tandems by company code. 
7) The nwnbcr of STP pairs by company code. 
8) The undem 10 tandem diStance for a fully·intercoMected mesh of t.111dems by 

company code. 
9) The total t.andem to STP (A-link) diStance by company code. 

Non-Calculated Information 

Non calculated information include the NECA data that tS nccessu:· for onteroffice npg 
calculations. These dal4 arc included for eKb CLU in !he study su.u:. 

I ) V crtical coordinate 
2) Horizontal Coordinate 
3) NECA Company code 

AddldollAJ (a!onDJidoo 

. 
The diswlcc file calculations n:q~ the followina database fields. which arc t4lcen from 
the indicau:d source. 

HMUa 

Field 

LATA 
OCN 
CLLI 
STATE 
VERTICAL COORDS 
HORJZONT AL COORDS 
STP PAJR.S 
OS TANDEM INDICA TOR 
LOCAL TANDEM INDICATOR 
STUDY STATE 
BOCOCN 

Appendix 0 

SLED 
SLED 
SLED 
SLED 
SLED 
SLED 
LERO 
SLED 
SLED 
USER INPUT 
USER INPUT 

Poge 3 
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!.l.S. A venae Lin<t per O..SIIItU Lo<auon ...... 
22.6. Ac<UI and Burtcd Tcnnlnal and Splice per Llnc ...... 
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2 J CABLE AND RJSE~ INVESTMENT .... ~ .................. . 
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2.4.1. Pole lnv<SIIIIml ..................... _._,_ ................... .. 
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2 4.J C4odub MautW lnv<11111rt>1 per fooc ._. 
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~J BURIED. AERIAL AND IJNOEROROIJND PLACEMEtlf FRACTION 
2.) .1 D!Rn'burion Sln1C11Ut fron-s ..... 
2.) .l Bumd fnction A.V&Jlablt (or Shill ......................... . 

2 6 CAB I.£ SI.ZrnG FACTORS AND POL£ SPACING _ ----·-•• ···-
2.6.1. Dlslnbvllon Clblt ( izilla FKIOn ............................. .. 
2.6.2. Dlnn1Jullon Pole· Spec1na ............. -·--.... .. ..... . 

2 7. GEOLOGY AND POPUl.A TION CLUSTERS 
1.7. 1. Obuibutloa Dlancc Mulliplicr. Olmcull Tcmln .• 
p ,l. Roell Dcpcb Thmllold. India- ........ 
2.7.J. Htnl RDd< Plocmlm Multopllct 
2 7 4 Soft Rock PIICcmcnt Multiplier................... . ---· 
2 7 ) . Skkwalk i Scrm Fnction-·-
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2 8 LONG LOOP fl'IVESTMEtlTS ... --......................... .. 

H M 5.0 & lnpu~ Portfolio Pagel 

j 

; 

j 

j 

J 
l 
J 
l 
l 

J 
j 

l 
J 

j 

) 

J 
J 
J 

J 

J 
) 

J 
J 
J 

J 
J 
) 

J 
J 
J 
J 
J 
J 
) 

J 



Tab/• o(Conrt~IJ 

1 I I Tl RcjKll<r ln•uonenu. ln111ll<d 
1 I 2 CO Mux C1poc11:y 
l I ; lnnoll<d ll T Cabcn<r !lid Common• 
2 I • Tl Ch.tnnrl Unu ln•uoncnl per Sul>l<nb<r 
:! J' ftii\J(CIVtn 

H 6 Tl Rcrnocc Tctmmal foil faCI« 
1 I 1 Muornwn TlsjKr Cablc 
1 S I Tl llcpe.alr< SpiCIOJ PV>mctcn 

l 9 SAl !!'VESTMENT ••. 

!.10 DEDIC A T£D CIRCUIT r.-IPUTS 
l 10 I Pcrcmtqc of Dcdl<ltcd Co«utU 
l 10 J P•on per O<dk &l<d Co«Un 

l .ll WIR£LESS INVESTMENT rNPVTS 
2.11 I . WanlwlnvttiiiWII Cap Enable ......... .. • 
l 11.1 W~tcku l'ollll10 Pollll lnvnlmcnl Cap- Oo>tnbunon 
l II l Win leu C«ntnOIIlAVUIIIIall ., .................. ··-- -
2 lo • Wltclc:u 1Kf LIM lnv<llmcnl 
l . II.S. MU111111111illoldc111 Lilla per Common lnvrllmmt. -··· 

S. FEWER INPUT PAilAt.fETEilS 

l .l . COPPEll PLACEMENT ........................... - . -···-···-···· .. ···· .. ······ .... ............... _ .. , .... _ ...• 

i 
; 
; 
l 
l 
; 

; 

; 
; 
; 

; 
; 
; 
; 
J 
l 

J 
J. l.l . Copper Ftcdcr S4nlcNn froctiOM............. ............................... . ................. , J 
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J 1 PULLBOX INVESTMENT - FIBER F'EEr 'l 

• SWITCHING AND I'NTEROFFICE TRANSMI~SI0l'o r · OAMETERS , 

- 4 I. END OFn CE SWITCH ING ..................... .. j 

4 1.1 . Switch Rul·Tim<lunil. BHCA .... -·--· ...... ......................... i 
4. t.l. Switcb Trallk lim I~ BHCCS .................................. ,,_ __ l 
4.l .J . Swltcb Muitnum Equippc11 L111c Sou ..... .... .... ; 
4 1.4, Switcb Pon AdmUiisntivr Fill .............. J 
4.1.5. Swotch Muimum ProceuorOc<uponcy . J 
4.1.6. MDFJI'n:l(«tO< lnv<J11ncnt pee L111c.. .. .......................... ) 
4. 1. 7. AnaiOJ Line Circuit Olf1<1 for DLC Lines. pee Lone.... ........ .. ... ... J 
4.1 .I . Switcb IJUI&l!Mion Multlpli<f .................................. ........................... J 
4. 1.9. End Oltkc Switcblna lnvtsancnt CocutoJU Tmn ..... _ .... __ ,,__ - i 
4.1.10. End Oltkc Swltdlina lnvesvncot Slope Term .............. _______ ,,, .............................. ; 
4.1.11 , PYoccuor F<ONreloldinJ Mulliplicr ................................... _... ...... .. ... ; 
4.1.12. Business PCMU'IriOOl Rotio ..................... _._ --· ---·- J 

4.2. WIRE CENTER ..... --............. -.......... .. . j 
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4.2.1. Lot Siu. Multiplier o( Switcb Room Siu .......... . 
4.2.2. Tllldc:mi'EO Wire Center Common FactO< 
4.2.J. Po-..-cr lnvcstrnmL ............................ ,_. .. _ -···· ........ . 
4.2.4. Switch Room Slz:w ...... - - ... ..... .. ..................................... . 
~.l.,. ConstNetiOCI Cous, pee Squan FOOl..--........... ..... .• .. ..... . 
4.2.6. loilld p,;.., pee Square F-._................................................. .. -·-·· ... 

4 .). TRAFFIC PARAMETERS ................................... .. . 
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~.l. l . LocaiC&ll Ancmpu ............... __ _ 
4.).2. Call ComplcttO<I fA<tiO<I ........ _., ......... _ .. _, .... _, ... _ ...... .. 
4.3.3. lnnLA TA Calli Cot~~plcud .. - ..................................................... . 
4.),4. lntcrl.A TA ln...-. Calli Com piNeS ...................... _ ... _.... ...... .. .. 
0.5. lntcrl.ATA lntcn~~~e Calli Completed ............ . 
~.3 .6. Lou! DEMI. 'l'holuaMI> ............................ .. 
~.3.7. lnat.JUR DEMs. 'l'holuaMI> ....................... .. 
4.3.1. lntmwe DEMs. Thousands ................... . 
~.).9. Local Busineu/Ralckntlal DEM11W10 -·· 
4.l. I 0. lnnotau BusinosJ/Rdlcknlial OEMJ .. - ... _ 
J l II lntcnw c 8uoint1VR<JI<kllt!.l DE~• 
4 J 12 Ousy Hour Fr.aloa ofO.oly UuJc ............. .. 
4 J 1). AM~ 10 Dally Uoq< R<~ion FICtO< .. ............ .. __ ... . 
~ ). 14 HokllnJ r .... Multipllcn, Ruid<niiiVBUIIIIC>I 
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H f 4 . Nwnb<rotS!rll14s per ADM ....... .. 
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DocummW>On Rclc..sc Oat< hn""1' ; ; 1941 

• 7 SluNAL!Nu 
• 7 1. STP L111k CapaCil)' 
1.7 J STI' Muunum foil 

Tab/< o{Contmll 

• 7 J STI' Muomum Common Equopmmt ln•unntnt. P<• P>rr 
• 7.•. STP Monomum Common Equopmrnt ln•utmrnr. P<r Parr 
• 7 J. Lonk Tcnnonauon, Both Encb 
J 7 6 SiJIUIIIII Link 811 IUtr 
• 7 7 L Ullc Occvpan cy 
• 7 I C Lonk Crou ·Scaoon -·· 
J 7 9 I SUP Mtuaau pu lnt«<ff><c BHCA 
J . 7 10. ISUP Mtn~J< Lrnfl)l. B )tci 
J 1 II. TCAP Mnlllts per Tnnucooa 
1.7. 1J.. TCAP MnJO,Jc Lcnp. Bym 
J 71J f rKtoon o(8HCA Rcqw1111 TCAP ..... .. 
1.7 IJ SCP lnvt1tmont per Tranm11on per Second 

4 I . OS ANO PUBLIC TELEPHOI'E 
• I I lnvaanml pu Opera~« Po1rtoon .... 
4 I 2. Muw11111 U11lia uon pu I'<Krtoon. CCS .. 
~ J.j . Opma« lnlltVtlluon faaor 
J I 1 Pvbloc Tc~c Equlpm<ntln•..., .... per Swoon 

49. ICO PARAMETEllS ··-· ........ . 
4 9.1. ICO ST1' (AVCSIII'II<III. per Llll<.- •....... --·-· .. 
a.9.l. reo Local Tw:km rn...,cnt.. per Lonc 
4.9 .3. ICO OS Tondcm lovtfancnl. per LIAC ..... .. 
4.9.4. ICO SCP lnvc:111111tnt.. pu Line ............... . 
4.9..1. ICO STI'ISCP Wire CooLtt lnvullllcnt.. per Lone •. 
4 9.6. ICO Local Tandem Wil't C...,tct lnvuncnt.. per Lon < 
4.9.7. ICO OS Tandem Wort Casur lnVU~m<nt.. per Lone 
4 9 I . ICO C-Lonlt I T...dan A·Unk lnvHtmrnt.. ptt L"'• 
1.9.9 Eq.liv&lmt f1<1l11Y lll\<1lmcnt per OSO 
4.9 .10 Eq.lrvalcftt Tcnnul&llnH :,..w t ptt OSO 

4 10 HOST -ltEMOTE ASSluNMENT -. 
4 10.1. HOII - Rcmote CLLI MIIIJiflltliiJ 
4.10.2 If~- Romouo AUIIJifll<lll wblc 

4 II. HOST· REMOTE INVESTMENT ... .. 
4. 11 .1 Line Slm--.............. --........ .. 
4.11.2. Flud 1114 pcr t.iM ID•nanmo-

S EXPENSE .... 

S I COSTOFCAPITAI.ANOCAPITAL STRUCTURE 

S J OEPRECIAT10N AND NET SALVA(jE 

S l EXPENSE ASSI(jNMENT .......... . 
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I. OVERVIEW 

Tlm dnfr document conuin.s d.tKtlpuons o f the uwr-.1dJUS1~ble tnpuu to U1c HA l \!odd . ~cn1on c Jla 
("'H~U O.a .. ). the dc(au.h v.atuu USIJned 10 the '"puu. <and lhc UIIOtlJ.Jcs and iupp<>nlnJ C\1dcnc:c for thttt 
dtftult vtlut1, Th< tnpuu tnd tuumpnonJ tn HMS 0• U< b.u<d on 1nfomwoon on pubhcl} •• ••IJblt 
documents, upcn cnamccnna judJmtnt. or pncc ~oc.ct from iupphcn .and conrrucon 

Prtcn of tclccommwucadon.s cqurpm«u and m .atcn1h JU noronou.JI)' dtfficult to obu.an from 
m•nufwur<n .,d WJ< >£1<> O<J•niu uons. Althou&h ul<1~l< ,.HI a<cutOnJll) pro>~d< "b•IIPJT• 
poc.u. thty ~Ill do UJ 0t1ly infonna11~ .and wnh dtc uvut lh~t they m1~ noc bC' quoted :and the coms»~t~ · , 
1d-mttty muJt be concealed~ hIS very neuty amposstb!c to ob~an YtrJncn, 111d hence •cuablc. · pr1ct 
quOlli"Uons. even for .. llst" price:t. from vtndor$ o( cqu1pmcnt. ublc 111d Wilt. and Olhc:r ucms rh.as .uc JW:d 
'"the rclccommunic.a.tions infruuvcNn. Pan o(thc tta.\On for lh11 lS tl'I.Jl the 'mdots have &onc·\fand•nl 
rd>uonlhlpl wllll Ill< ptUiclp>l uun of such cquopm<n~ cite U>cumb<ntltx• l uch.tnt< c1nun I" ILEC.- 1. 
10d IIIey JppU<11tly b<lieve tht t public dis<Josurr of.tny pncu. lo>t or dilcountcJ. mo&ht jropudotr th<>< 
rcll ttonlhipo. Funhtr. !hey may fur rcuJI.uloa by the ILEC• if th<y wut to provod< pltcons <llplkttl> for 
uJ< tn con modclJ such u HM.I.O•' Thr HM.I.Ot dcHiopcn tbu.s h•vc oft<n b<<n fot«d to rrl~ on 
rnfonnaJ disc,uuM)M with vendor rtprCStntatiVtS In~ pcnonaJ e:xpcriatcr: an putch .. Lunl or rrcomm.:"dtn; 
such .:qulpm.:nt and mauna Is. Nev-mhetus. 1 sre~ dt:al of upcricntc And c'pcMIH m the mdustr\ 
und<rlia !he C1ttm~•. whctc thty were ntc<UII)' to •usn><nt oplkR. publlcly·•vaol•blc onform&lton 

Thi> document COilt&Uu • numb<r o( l'"l>ia llltt olJU.tll"ll< • rlnJC of prius for puttCVI.at kondJ of 
ldccommuniution.s cqufpmtnL T'ht fnformarion conra..tn.:d tn thuc Jnp.M v.:u l'thct'fd •o ~ rhc 
opontonJ of ou.utdc plAnt uperu lObo UJ<d lllcor col~cttV< illduury kn.,...l<d&< tnd uptn<n« to <ttomat< 
lhc COSU of p&I11Cul&r itrms. 

Th1s document will continue to evolve u more docutnt:rUtd sourca an found tO wppon the 111put ,Jfucs 
.,d wumpcloru. 

orr.,lvufon o(ltf.urMJ: 

Mttcrul is JtMDllY otpniud in !his bindr1 on !he ..mt otd<r u d<ftult • •luc• oppn.r on Modrllnput 
ur .. ns in the HAl Model. 

HM 5.01 

• Stt. for cu.mplc. "US Wn• lO Supp:Hrn 8Kk Ua or Lou BuJin.:n: · lnltrt!cm~ 
ll'ul. S.ptcmb<r 16. 1996 
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2. DISTRlBUTION 

2.1 Network Interface Dnicc (:"110) 
Ocfi.nittOI ! The tnvnmtcn11n the compoocnu of the n~Ott •ntttrxc l.1t\ •Ct tNIDt tht 4t\ tct 1111ht 
customers· ptcmisu wntun whl(h. the dto p wu: tcmunAsu • .and "" hH:h t\ th.c potnl o( WOKnbcJ 
ckmarau011 Th« tntdmc:e NIO n utumcd to h.a-.c .11 u pJcuy for~ lin« . .and the bu.smcn NIO •l 
UJutntd 10 ~Yt I ClpKlty fot· 6 11l\d 1l\c ~10 1ft \(;1.(mtnt IS C~CIUlJtN 1S tftt C(».l o( tht ' 10 C.U< p l&,u 

the pn>dua of me ptOt<CliOCl bloek ._ p<t lone .and the numb« of I on<> remun11ed 

Otraurc V• lun : 

NID IUbNit 1110 tnmlltdcHI 

Coli 

RtsldenUI NlO ca.."" pt'CttaOt SIOOO 
RtliOOII~ NIO Daile 1.oor iill9 
lnt1.tleol IiilO C:llt moo 
Pro4ecl 001 blocl. P« .... IA OO 

BuWu NIO cut. oo pro4«10t s~co 

Bu111eU NIO OUIC l.oor 1.!12!1 
~HIOc:ae IAOOO 
Proledlon blocl. pet line IA OO 
fl1doo< NID Cut uoo 

Suppon: 
Dl RDUkJttfDI HID Call ,.ttloout Prottcl<>t' 

The labor cstlmou w umna cnw Umallln& nrlWOflt Ullcrfac.e dc•ice• rhrou&Jtout • nco&Jtborhood Jon 
cootd!nadon with lhc lnJiaJutlon of dtopl. lmninah. and dlsmbutiO<I ubln ). 1< wotk ltmc of~$ monut<"< 
was .....s. based on lllc opiOIOII of . ....... of OVIJI<Ic plalll Up<IU. !,. loaded ubor ..... or Sl! p<r hour 
ucludct OX<tllp( mawill loadin&s .. hid! OOI!III IIy Include the m&l<ral "'"or lllc NIO .and DroP> A 
m rdmrial Nro !hell tw "PKIIY for two piOitclon. 

Price quocc:s (or material were tltCclved from .w:vc.rtl t.Ourns. Ruulu v.cn u followl . 

HM6.0a ln~uiS POI1follo P1ge 11 



RealdenUal NID Wltllout Protector 

I •I CO ,..-------------------

~ 11 2 00 

j 
UOO ~--------~-------------------

So< CO ,__ ______________ _ __J 
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. 

-

Ocxum<n~ R<k>X O.tr 

bl \.'ID ProlttiiOit 6/od. P!' Luv 

Pnct quCMn (Of mattnal wcrc rt<ti\C'd from W\tnl k'urcr• RtiuiU -..ere u follo\llot 

NlO PtOlKtot Block pat L1na 

\600 

u oo 

i IA OO u 

----j 
J u oo 

-
u oo 

I I 00 

,..--../liD • /lo 'rotmo. <I' 
Th< l&bof cmm11o uswn<S • UIIW bulaiJinJ fi<(WOfk tlllttfl<C dt¥1CCI Uuou&)\oul & ftt iJhbofhood l in coordin.won w1dt the anua! Jadoo of~ 1e1muWs. and dl•~nbuuon ubk1). A "'orlc '""• ~f lS m•nuru ofa tum of ouoldc pLonuapnu A loadod labor rar< of SH por hour 

tillS whiCh normally onci..S. U.C m~trrul cos1 oft!>< NID JJ\d Dtop> " 

wu UKd. b&scd ... m. opiiUce 
ucludd ucmpc -.nallood 
busln<u HID shell h~ "*I!Ki I)' (Of IIA PfOIKIOfJ 
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i 
u 

J 

nooo 

11100 

UtOO 

n• oo 

12200 

uooo 

Bualnau HID (6 Pair) Wlll'IOUI Protector 

IUU'ttt 
HIO II 
PU) -

dl HID ho<w:halo 8/od P" LIM 

Pnoc quo<a for maiCrial wm ro<c1\'fd Cram scvrnJ ~n. Ruulll wen: u folio,., 

HID Protector BlOck per Unt 

$600 

uoo 

i 
u 1<00 

i n oo 

ll.OO 

11 .00 

til~ .VIO CllU 
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Oocummu!lon Rd<&k Date. hniUI) ; · , f'}ql 

L' cd for subscubtn k)Qrcd m hiJh·rnc bu1ldtn11 Thn 11 the 1nvnrmcn1 1n chc NIO dut stf"\ n .u t"t 

dcmU(:alron bcrwcen s-ubictlber wmn1 and ncrwon:: facih11C1 Tht tndoor NID dOts noc con1~1n 
ovtf'\·otu&c procecuon devices. 1nvr.umcn1 for thc-u 11 ~ndudcd '"tile lt\4Joor SAI InHsrmcnr 

2.2. DROP 

2.2.1. Drop DlJtnr~ 

OtOnUJo•: The avcraac- lcn.Jth of a <f.rop ubtc an each of ntnc dtftilty zonc1 The drop nltndl ftom the 
!'liD"~~~~ <YJIGmcr'J prt t1111<1· to the bloc:k tcrmualat the da1mburron cJble tlut nuu • lont t~e m w or 
the l<>t lint. 

O.fsult VaJu .. : 

!--Drop DltWIC4 by Oonllly 

Dtnalty ZoM Drop~ •• 
INC 

0-S 150 
S.100 150 

I 00.200 I 00 
200-650 100 
6~50 50 
~2.S50 50 
2.~5.000 50 
5,000-10,000 50 

10.CIOO- 50 
'---

Sup porn Tbc HAl Model (HM') 5.0• Wll111et t1w drops an Nn from U.c front of Ill< pn>pcrty lin< 
Houu and buiklln& sct·backs tl&cnf""' cktmninc drop lco4"'- Sct-ba<.lu rt.nJ< from &l low &l 20 n. •n 
eemin urban casa. 10 tonrcr clilwlns 1n more nnJ scttlnp. While HM l 0• wumes that lot SIUI are 
rwkc &l O«p u they.,. wid&, It b I1JIImed thll houses and bulldinp on nonnally placed cowU<U tile 
front of Iota. RC&SOIIS for ellis ltocludc lhc cost of asphalt or cement dtn""'"')'l. unwftlinrnur iO r<movo 
snow from calremcly lon& dri....-ays tn non-ounbelt areas. and the ftc11hat private .,.... and ilfckn> ;n: 

usually linwcd in the bodtyard ar a lot. 

h lhiXlk! be noted that althooo&h •OJ<ccpUocu 10 4top let~l\hs may be obwved.lha model opcnc .. on 
avena• cosu within d<Ju..y roncs. The lut n11lon'"ldc ol\ldy or actu~lloopo produc~ reoulu llldiQitn& 
that ella avmae drop knp Is 73 f~L' 

1.2.2. Drop Plac.emeot, Aerial and Burie-d 
o.nntcloo: Th<IGUI ploccmtnl <OJI by dcnolty zone of •n ~enol drop"'"' · and the co.c per foot for 
buncd drop cable plaumcnl, tap<Clivcly. 

1 Bclltor<. BOC />101•1 "" tlw L£C Nu-b • /99•. p 12·9 
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Od1uh Valun: 

~ PIKtllltlll. Aat1a1 l luNd 
OenoilyZOM Mllal. tolal Sutltd, pot loot 

1).5 S2J ll 1000 
5-100 S2J 33 5060 

100.200 mso 1050 
2Q0.4SO St7 SO 5060 
~ Sll 67 IOSO 

8»2.$10 Sit 67 1060 
~$.000 $1167 so 7) 
s.ooo. 10.000 Sit 67 Sl SO 

10000• Sit 67 ssco 
Support: 

Aulltl Drop I'IDNM<tfl 

The op1n1ons af u.pcn ouaidc plaft1 CftJtnHn and urun.acon wuc wed 10 proJeCt tht wowu ol umc n«CSJOIY t.O aaach I drop W1R clamp II 0 utaloty pole, SUVII chc drop. and aiUCh I drop wn CllMp lllllc houK ot buoldmJ. Ubor t.o 1em11Mtc chc drop 11 cht NIO and lllc Blodt Tmnmol" oncludod m che :oliO &lid Block Tcnninal U.vcs:ancncs nfptttovcly. 

The labor n llmllt wuma 1 cnw tnlt.\111111 llfl1l dtop wvn dvou&lloul i fico&)lborioood (m c-.lorw.oon wdll chc uu<&~w- orNIO..Imllllllls.and d.sai~ <1111«~ and ..,..,IJU or 10 mmu101 ptf <loop pillS 10 mtnutcs rot each SO ft. or drop AI'\UIJ. The IOidcd bbot 111< u ck>dn ucmpt mattnalloadlnll whoch nonnally lnc.luclc tltc mlkrialeosa or 1M A<tW Drop W'n. 

Aetlal Drop ,., . ....c 
Aet!IIO.O, .,.....#A OlnCl L.Didod Aetlal Deftolyz- LAngill (ft.) 1'11111( ..... 1 ~.~~~or Raa snv. TOCII 

G-$ ISO 40 SJ5 12333 
S.IOO ISO 40 m $23 33 

1Q0.2!XI 100 30 m $17 so 
2Q0.6SO 100 :10 lJ5 mso 
65().650 so 20 !35 $1167 

l»t$50 so 20 m $11.&7 
1.$51).5.00'~ so 20 m Stl 61 

5,000.10,000 so 20 m Sll 67 
IO.GOO- so 20 m $1167 

!~~rift~ Prep 1'/an-111 
The Jabot tlltmltf 11 baMd on 1 .,.... lnnaUma butted drop wim lllrou,allout o nctJhbor~ (111 
.-dorwoon wtlll tltc 1111'11'"'- ori'IIO.. ..,.inaJJ.and dlllnborttotl ublcs) 

Or tltc quoccs 11111 W•ll r<C<lVtd rcw 1Ubw1>aft and NnJ buried drop placcmcnl. .... ml or them pto C bllricd drop pll<cmcntJI tltc HM ~ Oa dcroult values. BcuuK buried drop1llt nrr on urb., .ucas, Ill< 
open opmtotl or OUUidoc p!Jnt Upcnl WU UKd "' lKU or vmrtJblc (on-ltd locltUIJ atletNti'C\ (tom pubhc JO<tr<eJ ot ILEC1. 
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OocWTicnuuon R<lcu< 011< lJIIUV) : • 1 ~~ 

Bury Service Wl,. (Drop) p•r loot 

J 
f SilO 

! 

1100 -~ 
J 

I 

J 
Sl 20 

SO.IO 

l.l.J. Buried Drop Sbarloc Fracrioo 
Dcllllltloa: TM fna- of buncd drop coli 111&1 it wlcn<d wlllc lei~ company The o<htr pono"" 
of lllc cOOl u bomc byod\n uuln•a. 

Dtfnlt Vt lae: 

8urlod Droll Sllll1ng Fr.dlon 

o...~~yz- FrK11011 

O.S so 
~100 so 
1~200 so 
~ so 
6»&50 so 

8.S0-2.$50 so 
2.~5000 50 

5,000.10.000 so 
10,000• so 

Suppon: Drop wun in new dcwlopmmCJ arc mOll ofte-n ptaccd In C:OtiJuncuon ~uh oc.htt t.llhttu 10 
"chlf'-t cot.l tb.arl.na adwan&~&ca.. and 10 cMutt d\a.t one SCI"o lct pro.,tdcr cSou not (l.lt &.nOU'Itt ' (J~u1run 
diUIIIIU.C 17Uldlilll "' P'""'' copen~-. 
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Oocumrnuuon Rclcuc D1cc: Januvy ~1. 1991 

Con' cruuons "'llh uthllc'CU and bulkkn 1ndte.Jtc 11111 the bualdcr w1ll mou often pro" tdc 1hc: ru:Mh .lt no 
COi~ .and trc.quuuJy pla«s ele:ctne. ttlephonc. ~d able tclcv•uon f.ac1f ltttt 1n:o the rrcnch ,( mo~,cnal '' 
dehvrrcd on tttt RC;Kvth done in Anzon.a ht s m4tu .ttd thJJ dc"clopcn noc ont~ pC'O'~Idt rrcnchc\ . bul 
lf10 provide small dt&mccu PVC CondUilS acton ftonl ~ ltnc-s co ftc tlu.atc pl.sccmcn· or WH"U 

The HAl Model vcn 1on .S.Oa dtttnn1nes chc J.tu.nnJ or lx&r~cd drop wu:crurc\ b.utd on c:~'''Y zonct 11 " 
chc JvdJIII<nl of ouacdc pl.nl upcru 1ha1 bu11cd drops well normally bt Uk4 .. ,ell bun«! dtSinbuciOII 
.,;blc AllhouaJI m111y cues would rnull cn lhrcc·way sh.ucna of such tlnlcturc. • '""''"'"'" lpj><CIKh 

"'"' co·~ SO"-' sh~rtns 

2.2.4. Aeri.al and Buried Drop Strucrure Fractions 
Ocfinltton: The pc:rcc-ntJ&c of dtopschu asc un.al ~d buried. rnprcu .. '"tl) • .1i .a fo.:nct1on o ' li!cMi_, Lone 

De raul! Valun: 

~)fop Strudln Frtcllona 

Dendyz.on. Mtlal llun.d 

1).$ .25 75 
S.IOO 2S 75 

100.200 25 1! 
201).650 JO 10 
650-e!O JO 10 

1$1).2.$!0 JO 70 
2.560-5.000 ~· 10 
5.000.10.000 1!0 44 

10.000o as IS 

Support: 1M HAl Madel vmloft 5.0a ckunnlllcs Ill< we of dilmbutiO!IIInJCtii~S based on dclllll)l 
a>ncs. IIIJ lhc judJIII<I>I of auuiclc plane uprru dUI aaul drops wilt natl"llally bt • ••d wclh am&l 
dCJtnbucion able and txcncd drops wilh buncd and undapoun4 dll#lbunon ublc l"Mrcforc, lhc 
pctt<OIIJ< of aerial drops cqu&IJ lhe pcttrnqo of .. rial d!Rribuuon cable (~< Scctton 2.5) The htlh 
pctt<OQI< of Mrial drops in diC cwo most dlftu zoocs .. nccu lhc fOCI dut S>Kh dtops. If p<actn a call, art 
cattn1oons of nstr cable. which b trcllcd u a<nal 

2.l.S. Avcnrc Llan per Busluu locatloa 
o.noiUoo: Tho awtqc number ofbwlncu linn per bwltltulaallon. wed 10 u kvl.llc NIO and drop 
cent. Thb ponm'"' should be ut diC some u , , • . 15. 

Otlaull Valut: 

Suppan : The numbtr of llncJ per bus loess lac.aliacl num11cd by HAl is bu«< an 4&1.1 .tlhc 199J 

C""'"'"" ComtT StoriJtla and lhc /991 Storurccol AbttTo« oftlw U•uul Slot<~ 
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2.2.6. Aerial and Buried Ttrminaland Splice ptr liot 
0-efinhioct: The uuu.llf'd cosc ptr hne (or lhc tcnnan1f 1114 tphcc t!ut conn«t chc drop 10 ch-c d1smbuuon 
<>bl< 

Ocraulr Valua: 

WHO Sl2'00 

SuppoM! The tiauru abovt rt'P"C1cna2S% of the co11 of .a tcrmitul .tnummJ a tcrmuuf n \hartd b~r.Hcn 
four p<cmnn. The IIIII cost u S 121 Auuol111d S 170 Surltd (or boUI m1tcnal anJ labor (or H patr 
rtnnlnoiJ. HM J.Oa uslJns rltia tnvrstmcnc per line 111 all bueche ""o lo"'" dcnsny zone•. ,.~.,. chc co.c 
11 dOll bled co ttpuunr rwo prrmlsa s.rvtd per ICimtn&l 

-
Prtce quot~S (Of' jw:c me matm.aJ ponJOn were r«CtVtd from l(VCrll sources Retults 14(fC u foil~' 

Tennllutl Materlll Coet 

"DODO,...----------------------, 

SIODOf-----f--------------1 

S40DO f----~1---------------

120.01. .._ __________________ ___, 

2.2.7. Drop C1ble lavestmcnr, per fool :and Pain per Drop 
Drnnlrlon: Th< lnvnlmml per (001 r<qulrtd f<K acnal and buncd dt>op ...,,,_ 111d lllc nu• ocr or pa•n tn 
u eh I)'1JC o ( drop wlrt 
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Odault Valutl: 

HM 5.01 

10200 

J 10 110 
l 
! so 120 

~ 10-
10000 

10000 

,.,.. 
8unecl 

Drop CJ!Q IIIVHtmtftt. ""' 1001 

IU!orial ~- Palrt 
Pw iOOI 

S0095 2 

SOl~ 3 

I 

. I 
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2.3 CABLE AND RJSER INVESTMENT 

2.3.1. DIJtribu tlon Cablt Slzu 
Dcnnltlon: Cable llt tt u>rd (or doscrobuuon c.bl< Ylltl blcs (In p•onl 

Drl1ult V1luu: 

CabJe Slut 

2.00 
1100 
1200 
900 
aoo 
&00 

200 
100 

so 
2' 
12 

6 

SoppGrt: Oislribudoe pllm COMetU Ieeder pllm. -.nally ttmunattd 11 1 Savona Aru Interface (SAl). 
10 lhc CUStOmer's blodlttt'lllblal.. "Oimibutioo .netWOCtt dn•IJI ffi!VU.a men dimibuoon pain tii.M (ceder 
paJn. so c!islnbudon cabin 11'1 mon munm>UI, but sm&lltf on crou .. cuon. dlan (ccc!cr cabin "1 The HAl 
Moc!cl dc(auh .. , .... nprcKIII II>c uny o r c!ialnbwlon cable SIU1 usumcd 10 bc &Y1i1Ablc '"' pU<emcnl 
on tll.c n......-or1c. AhllouJh W... ..sdlrional atta or dlsln'butlon cablr (21 00 paot. I '00 pair. 111d JOO pa1r 
cablc) can bc wccl. Iii< lnc!U>try lw Jaraely ll>t.lldoMd ... or~ ,...., in r•vor or rcducccl. wnphlitd 
invcntoty. 

2.3.2. Dlsrributloa Cable, Cosc per f ool 
Otlialtloo: The C0A per (001 or copper c!istril>utlon cable, ll I fllncllon or cable >IU, l/lciUdon1 lilc COSO 
o( r na onecrinc. Wtallatlon. and dcllvuy, u wcll u tilt cable m•wuJ ouclr 
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Ot:fauh V• luu : 

C691* Dfallibut!on Coble. Slloot 

Cable Slu Cotllfoot flftdudlng enslnttt!ng, 
~~~~~ del¥..., .,., l!llltrill) 

2~ $2000 
1800 11600 
1200 moo 
900 11000 
600 S17$ 
~ S600 
200 $' 25 
100 S2 SO 
so 11 63 
2$ S1 19 
12 S076 
6 S0 53 

S•ppon: Tht1e cosu rrll<cl dw u.sc or24·puar <OPI>" dislnbonloft cable ror cable""' btk>• • oo pa1n, 
and 16-puac copper dimbutlon cabl< ror ublc 11u1 or 400 paJn and lata« Ahl>ou&ll '•·a••c• copper 
b IIOIIt<llJiftd (Of lfvumi>Sioa l'r'CIUlrcmcnts woth111 11.000 (uc o( I dl &llllccnlnll Officr •11!1 1 1.$00 ohm 
linn~ or I OR·lOl llucplttd disiDIIoop Cltn<f I)'SU/11 wub 1 l ,j()O ollm Umd. 1 be .. .., &•ucc or <opp<f 
u wCd 111 smaller cable sius 1D prov<nl damll• 11om cnJ\ bandilll& wun 111 dllll'\buooolletlllllllls and 
pcdcaals fot cabla o( 400 pan ltld llta<r. 1piKn arc IICX1l>llly cnclowd "'splice tucS and.,.
wb,.a "'wvc baadllna pn>bkmL. 

Cable btlow 400 Pain: OWsldo plam pilnllllla <n&inom commonly usumc IIIII dw cost or cablcl!\ll<nol 
<Ill be rrprncnwd u an a • bxllnlptlinc cnpll. In f~ Bollcort PlaMona IDOls, EFRAP I. EFRAP II. 
and WS:PI.Al'l haw 1bo "'&bItt dc-ttlop IUdo 111 a • bx <ql.lllion "'ocprucnt dw coa of ublo AI 
ttcbnoJoay, mlliU(acmriq cn<ll>ods.ltld compeadollllaV< od..,.c<l. tile pn<< or uble tw btt• ~td 
IIIII oie "'tile put. die coc& of copper cablo wui)'I>IUlly (SO.JO • SO 0 I per pau) per f-. currms cosu II< 
rypoully (SOJO • $0.007 per pair) per(-. 

In rho oponlon or upcn outside plant CJII,iMtn wbo~e cxpcrimcc!ncludu ""''"I 111d ldmlnul<rlnl 
hundrrd.l of outside plant "citlnwc aaa· (lata• un<lcnUtlna>l. mllerial rrprc .. nu appro.,matcly •O% or 
tile co<allntullcd ~ This Ia a wlckly ...S Nlo of lhucnb amooa ow:idt plane .. ..,..... Such npcn 
opiftioN -..c alao ...S 1D dcunaiDe diM 1bo avcnc- ...,_..,.. <Oftlea( for msu.llcd copper uble is I j% 
ofcbc insiiJicd-. llv- '"'1llllAift& 4S" ••-dina t.bor for placona and spliCVII ublt, u clwn•• of 
lllc _.of splicifta block t&nnillala imo tbc cablo.' 

Cable or 400 hin and L!IJ;or. Aa copper cablt IIUJ btcomc IIIJU. cnain«rina cou II-more and 
more on sb«<h feel, ..a..rlhlll ca'bJ. siu . Tho r.atna u tn1e roc cable pl.ocina and splia ICI"'P· Thcrrforo 
tM liftat ttlaiotiJI!Ip btfwccn 1M nvmbot o( Copptt pain 111d lllUIIJtd COR iJ somcwllat ~ A 

HMS.Oa 

'The 1Df'111111a would product a Mllnal P"K• of SO.ll/1\. Cor 12 f>&lr H puce cable, and 
SO.l4/ft. for 6 pa.or 24 Jll'l• cable An .J<tll.ll quow for m•ur.W ,.., obl.bntd ar 
SO. IIIft for U pair 24 puaccablc, and SO. I lift. foe 6 paor 2• J••&• cab I . Thr 
sianifkllll dil!'trrncc in m&tcnll COil II pcr<tlvcd 10 be tile ruufl Of the ' rry lml ll 
quwky ofsbutll rcqulml foe 12 and 6 pair ublts Tlltrtfoce. c/Je fonn• II &<nrrll<d 
m.c.cNJ price wu ~by SO 20 and S0-22 for 12.and 6 pall ublc• JC>p«<U•dy, but 
tile 0111M«rina &114 t.bor c""'poncou ,..,.. rnallltd 01 onalftll formvl.t IC\ob. '"'" 
CCJtll«r " OUJd bt atftci<CI by tile rce.a- JIJ motmaJ pnKC. 
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!.~. POLES ANO CO;\'OUIT 

2.-1.1. Polt Eavescmtal 

OtOaiC~ft: The lftJtallcd (OJI or a.&O.(ooc Clus .a O'Ulcd ~them p•nc ullh~ pole 

Ocfauh Vafua: 

Polo lnvHIIIIOftl 

~....., $201 
UOOt Ul§ 
fotll U ll 

Suppon: Pole JnVatmCAIIl I fw>ctoon or 1M !!Wet\11 and labor COIU of plxllll • pole Com '"cluae 
pcnodoc down·cuys llld 111(/lon. Vullty poiH <MI be putth ... d and '""• lied b• emplo~u· or I~ECI but 
""' frequently placed by ccwo.,...on. Seven! ~u rcvnled the follow1111111formauon on pncu 

Pole lnv" llntnl 

11.200 

11.000 

I I 
I 

10 

.......... ---~~- ..... .._ ..... ,c:c .... , ~WVI'C:CCICI) ,_ 
.... ,c:c ..... , 

Pole dau lw abo bnft rccm1Jy tiled by llrJc tclcphono com pan on w1th the f CC ,.. compolanon or thai 
lnfonnatJOn u "'-" below: 
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The c,cmpl mattnal IOJd on dttfC:tl.lbot &ndLJCI.u .lJI"IIM) mucnal noa con)t4tnd b~ FCC PJn j! .._1 1 
unn o( plant.. That tnclud«s ncrns such u downsu~' and a.nchon 1na1uc .drcady •n.clu4td rrt tile pole 
plocemcn!labor cosL Ouuick plontcnJIII« nna npcru luvt concludtd 1h11 • ~pcc~l ~llo< plu>11lthor 
rod mattn>l UIV<Iantnt is $.45. and tbt !)'peal J•Y ml ltrlalcnvuantnl tl S I 0 Abo. one •nchor llld 
do-..nauy pcr 1,000 ftcl would be l)'piCIL Tbtrr fort Ill< tmbcddcd olllthor oll\d &uy «<miX mal<nal 
loodinc 1nc!udcd en tbt default valut of S216 cs approaunmly Sl l$ • S ll 7l pcr pole 

The sud scrand run btrw~f:tl polfs is hkcwuc .an nempc. matc:nal ttem. Ch;VJcd to tht ..mal able J.Ccounc 
The cosc of " " ''"""d 11 not mdudcd m the cosr of poles: IIIJ 111cludcd en the cnsu lltd c0>1 of >en> I <"Ablt 

2.4.1. Burud Copper Cable Sburb Mulr iplitr (fttdor and 
dl.stribudoa) 

Oefinlllon: Tbt lddilico>l cosr of Ill< fill Ina compound u><d In buned Ublc 10 pro1ro ''" u ble from 
mOIWtrc. upres.kd u a muhJplicr or the co11 of non-filled c-able. 

Oefoull Valot : 

Supjlon: Filltd cable IJ dcsfcn<d to minimize moiSturr pcntlrlliOO In buncd pl1111, Tb<1 (uooc 1<<0<1n1> 
for the utn lnvcsancnt incumd by u>ina moce upcn~lvc t1blc and spllclnsproctdurn, dncJnrd 
spcciflcally for buried applladoG. 

L•.J. Conduit Marerial IDnslmtDI per Fool 
Definition: Mwr!al toll per foo< of 4" PVC pipe-

D<fault Values: 

c::::IIM!al co.t pot fOOl ol duel for A" PVC 

• 4' PVC I SO-&! 
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Duel Maltrfal Coal Jar le>ol 

---

-~ 

14l0 

The labor 10 place CondUII in O'tfldlcs 1$ illclodcd In lhr CO>t or the !rtnch. 001 Ulll\r <""dull COJI 

Unckr the Model'> auum~. a rclaltvdy r ... copper ul>ln sem;na .lhon damno<> fra . leu than 9.000 
li. (coda cable l<np), and OM ot ,_ fiber cables 10 serve lon&a diltln<a , wall be nrodrd Sancc lhr 
number of cabin in aoh oflbc (our (ttda ,..,.,., b rdwvrly small. !he prr<lomlnana cou a> !lUI orthr 
lmlch, plw the ....mal COil or a few additional~- PVC conduit popot 

1.4.4. Spart Tuba p<r Routt 
O•Oolrloa: The number or >p&rO lUbes (a c., condull) placed per roam. 

II 
Support: "A rna)ot awlvaDtaat ol IIJII\1 condulu lllbc tbalil)' 10 rouse cablr >p~<n wllhool co>tly 
rxcaudon by mnovin& smalla. older cabla 11>11 replacina ll'lf1ll ,.alh luJrt ul>ln or fiber focahun 
Some Cornplllia ,_,.,. YIICOIU: duels fot mainlftlanC< - -· v •n- $ Oc or 11\c HA I Mock I 
provida OM ~pore main........., duct (u a ckt.ub) In <ado condull run. ln addition, a( 11\rn u •lso a fib<r 
rerd<t cable aloft a with a copper f«d<r cable In tlle ""'· an addallonal rnatntenan« duct (u • dcf•ull) 11 
provt.dc.d in uch COftduJl Nil CO fac:alirme I fibu Qblc rcpl.acantnC It dM $1111C lltnC I Coppu cat'c 
rcplacrm<ftl may be rcqutnd. 
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2.5. Bl:RIED; AERJAL. A~D t:~DERGROI.:~O PLACDIEXT 
FRACTION 

Gtnual 
0UI11dC pi.ull IINCN~ ~(en 10 lbr 1<1 Of f&el llliCI U\Jl WFpon, hou>C, CUJdc, 01 Olhc"" IU I"OIC'Ct 
d1Unbvuon and (ctdcr ubl.t There llf th.tu r)pt:l of """Ct\lrc act~.al. cun<'\1 • .and urw:crsrounJ 

AcnaJ lCNCturc mcl\Mkt po1.n lnd &»>CI.IIcd twdwarc • Polt anvnnntnt aJ ) fut1CI'Dn of the mltttul J:r.d 
lobo< cosu o f ploc•nJ a pole A usc.r-od)u.>tablc '"""' oldJum 1hr labor cc1mponrn1 of poln '""'""'"I 10 
local condii>Oftl The HAl Mod<l COI!Ipllllllhr IOilllft\lllnlcnl•n acrul d,.rnb..uon and (wier UNCNr< 
\~llhmt ttudy uc,J by cvaluauna nlcv11U panmckn . U\ciUdlllJihc d1t.1ance bct\'lce.n poles. th.t ln'-cumcnl 
"'tile pole o11<1f, dlr tool eal>k >h<llll milr .. r . IMI!Ie fracuon of u n.al 11n1c~ alo<la tile raul< 

Pokl MC WUIIIC<IIO ~ 40 fOOl CJ&U. pokJ Tb< lpiCIIIJ bc1»cC11 poln lor >rtul Ublc 1J fiwl ,.tthlft a 
'"en d<nllt)' rlliJC. bul m•y vary b<I'ACCII dcftsny rlliJtS. 

b} tJ~~r .. d Slrt~ettlrl 

Buncd liN<~ con1i1u o(ll'tnchcs. Tht addluonal cost lor prow:uvo shmlunaand w11crprool filllna of 
bunc<lcoblc Is a fixed 1111aun1 per looc ifl tile cau or fi~r cable. and IJ a mulupllcr or ublr co11 In lhe ..,. 
or copper eal>k I The lOW invtAmcnl In buncd SIN<Nt< " • fu!K11011 or 101.11 tolllt miiUI<. the fncllon 
Of bur><d SlNCNft, IOV<IImtnl Ill p<o(t(IIU shcllhiiiJ 11\d filltnJ and tile dUJlt)'....,.Je•Jp<Ctft< CO> I o( 
tmt<llmJ. 

UndcfJTound JINC1U,_ coru&Sts of coodull and. for rtce~u plont. manllolulnd pullbou .. Monholn are 
~nc<l in COfl)Uncllon with copper able routes; pullboxu .,. w<d wadi n~ able, The IOU> I invnlrnrn: in. 
manllolc varia by density zonc, 111d b a l\tnctlo<l ollhc followlna invunncnu: maurtW. framelnd cover, 
txc:avotlon, backntl and slat dcUvcry. lnvHCn01111n fi~ pullbous IJ a lllnc- of matrnols 111d labor. 
VndetpOUnd ea!>lcs .,. housed 1ft conduk foc:llntcs 11111 uttnd b<rwttn manholes or pullbo .. J The IOUI 
mvcsan<nlln IUidcfpound J<NCa~n Is a functJon of lOW fOOIU m•k•&•· lhc ~rae- ori.Jidct&tound 
III'Ualltt. IIIVtJU!Itft lll\ cOftdwl. "'Mbold an4 pulfbous for CopptT ancf fibu (cc<kf Of pLant, 1M lllc coJI 
o r lmiC.hlnJ nctdcd 10 holdlht omdllll. 

In eKh lmc dmslly rsnac. dlcn: may b< a mbrNrc or .~Cool. buned. and undcrlfO'lnd >INCNrr for 
cxamplr. 111 downtown utbon .,... h is floequm1ly ncnswy 10 insull c.able on undC11f011nd conduit 
systtmJ. wbllc Ntalarcu may consbtalmoJluchaivtly or ocrul or dlrtn·bunc<l pl.ull. Uscn can adjuJ1 
tile mix of unal. Ulldctp"'~ wl burled able w umc<l W1111111 tile HAl modeL Tht~t srn•n&s msy ~ 
moldc~Cp~t~Uiy by dauky..,... for fiber fcalrt, copper f«dct. IM copper diJln""'- c4blcs 

HM5.0a 

dl Bwlal Froc110<0 AWJJI.obl< (or Sltjtl 

' In tile rwo hl&hf:ll dcnsll)' lOnes, am al saucNte Is also anumcd to con1111 of 
lllll'lbulldln& tbtt cable and •block wtc• onocJIC<Ito butlchnJs In HM S Oo Jtu "ocnal· 
IINC1U~ docs IIOC lll<lucM poles. 

' The dcfwh values Cor Iliad! ill& are 11t1 addn•vt SO lO per 1001 for fi~t 11 d • muhophcr 
of 1.~ for copper. Tho d•«Cftftt lrnnnrntttnccts tile riC1 tllol the OlltJille dunensoon or 
fib<t cable "cs><rlllally conslanl lor d•«rttnl Jlnnd numb<n. while Lhr duncrulOII of 
copper ublt illctuMs wllh tile 1\umb<t of pain 11 con~alns 
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Th11 1npu1 3dd.tUKS !.he .1bllrry of tile model co perform .J d) n.1.nuc ,:JJcu!Juon to dcrcnmnc tnc moJ.t 
dfic•cnt hfc-c)clc c-osu ofbuncd "' •cual nNCNrc The ukulauo.f\ cons1dcn the dtJ(ncm \Jiun 
involv~ In INned vs, atriJI Jml'nm 111 1rrms of on mal on•rwncn1. 1 Jb•IUI(.Cr condiUGnl. 1011 lt\1111<. 
pcrtcnr s·D'\I.Ct\&re sh.uinc. dcptCC13Uon rJtcs • .tnd n'l11ntcnlncc ~.osu 

t:ttdcrpound condutt 11 not constdertd u J unchcblt for srrucn.nc t:h1nma. s1nct 1hc mou~.s11on for 
piiC'11ll u..ndt:rp1Nnd conduit and c~blc t.S usually 1 funtii()('J ofhtth p&Hmcn' co;.u and chc n(td to .ulo~ 
Cot futur t npllc:cmenf M~d addluon of nb1u wuhcxH dtSNtb1n11ht J boH ICO\rnd PJ"tmcnt condtuons 

2.5.1 Distribution Structure Fnctlons 

Ocnntdort: Tht rc:lauvc &mounts of d1frcrcnt UNC'Nl't rypes wpponan& dmnbuuon c;,blc 1n cJch .:Jcntlf\o 

zone. fn the hfaht-:tl rwo cknsuy zones. acnal uruaurc s.ncludts nwr ..s.nd blocl c~blc 

Od1ult Vl hies: Su u.ndcr 1.$ ~. ~low 

Suppon: lc it the opinion or outside piMU tns&nuttna t:a.pcru thll dcttmy. mcuurcd 1.n Accc·u L1nci per 
Squue Mile, Is. cood dctcnninant or IINct\lre rypo. That Judsmens II bu<d on the fact th" oncrcutnJ 
de:n.sicy drives more: placement in developed .,c:u. and tha:t u developed uus b«ome more <fc-nsc, 
placemcou will mor< likely ocaor under pavement conditions. 

A.,IDVB/od Cob/• : 

"The mOJt common ubleswcwre u still the pole lint. Bunt<! c>blc ''now ul<d "hm:•<r fu.stble. bu1 
pole lints r<main an impotWit ltrUct\lre in today' s envifonmonL"' 

Whcr< an u btlna pole line il avtilallle, cable b nonnally plac:td on the u uttna pole>. Abandon~.na an 
uwina polellnc in favO< ofburitd pWit b noc usually done unlcu \uch bunt<! plant provtdct. much Ius 
costly alurnArivc. 

HM S.OI '""""" for dtOp win: upar~tcly; drop wore IS not c.onsldcrrd pan or Knll cable Ill HM s o. 
However, able anaclled to !he I out)sldts of bufldinp. nonnally found tn hial>cr density II<&J. ts 
app<Oprimly cluslfit<l to the ac:rial<abie ac:c0<111t. To (ac:iUtatr modclonJ. HM $ Oa olso ,......,obly 
1ncludet locnbuildina NccwO<I< C&ble under iu 1rntmcn1 of amol culc. 

Thcre(orc.lhe dc(IUII pet'<""IIJCS above 2.SW lines prr squm mtlc tndiutc I •rowtna amounl of block 
and intnbuildinJ ublc. ratllct tban ublc pl..:td on pole linn (altlloush u unns JOtnl we pole ltnn arc 
•lso mO<c pccv&lent"' oldct, m<ltfC den>< nllal>borlloodJ bu1h poor 10 19J0) 

Bwriftl Cahf•; 

DeC.ult values in liM , ,01 r<llcctiD incro.slnJ trend towvd tU< ofbvnt<l uble 111 new tubdt••>IOn>. 
Since 1910, new .ubdivbiotu have usu&lly br<1l urved wtlh INned cable foe tcvrral rr~• Ftrtl befOl< 
1910, ublcs lilicd wich water blockina compounds hod not bun prrl'cc1ed. Thw. pna< to 1h11 umc. bur.ed 
uble wa rcladvcly L.,..ntlve 111d unreliable. Second. rdt•ble tpllcc closur<J of tl:e rypo rcquored fr>< 
buried facUlties were noc th4 """"· And thin!. lhc public now clcorl~ dcwn more out-or·StJhl pl&nl (oc 

both atsd\ltlc 1Dd Jlfety·r<lllnl r<uon>. Conl.ICU woth telephone 0<11Uide pl&ttl ensoncrn. llthtteru and 
ptOpcny dovclopera in _.,., stala coaform th4t ln new subdiYislon!L blftldcn l)pteally not only prefer 
bu.r1<d pW\ttMt d e&p&i>Je Of KCotnmodaliOJ multtpfc Ults, but tht)' UJU• Ify dlJ the lrCMhn at thctr O,.n 
upensc and pllr:e powe<. tolepnon.. and CATV cables in the llcnchct, If tb< uultuct .,.. wtlltna 10 >upply 
tile mll.c~ Thu.s, many bvrit'1d nrvcNnt arc IVIIIable co the L.EC a.t no ch&rJe. 1t~oust che Model doc-1 
noc rc:ne:ct such J.&vlnp. 

• BtHcorc. SOC ,V()(,..J ott tlt.t L£C ,v~,._OIU · IP91', p 12-.J I. 
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L .. J.mt•D•od C .Jbl• 

Lnd<Jlrouncl Clbk. conduit. ~ mlllhoks~n pfll!llltly uud fot ft~tt ~ •nin o IT t e lronspett ubles. 
no< for dtltttbuUOft cable. Oi>lniMtOft pUn11n e0ft(t1l<d. t\lt nll' t l) P•'cd. ht(h dtnllty •rcu usuoll} 
Nnl only ashon distance undcrpo11nd from !he SAIIO II>< block 1tt1111nat, 1nu111 rrqu<rts no tnt<rmedtue 
spl~••l chambt" In ho(h denslcy rcsldtnlul .ueu. dlSifObuiiO<I cab irs •rc lft<luenol)' Nn from pele ltnn. 
und« 1 srrut • .vtd b.tck up onto • poJt hnc. or from ~ pWu. l.lnd~r a urctt. Jnd hick to a buncd c.a.blc 
l'\ln Such c~uu NM arc 1hon c:nou&,b to not rt"qUJt"t .a 1phc:ans dtambtr Of' mJ.nhol.c ""d ~tc therefore 
clusoticd 10 the acrul 01 bwvd cable a<C4UIIl. tn:pta~\cly 

There m• > be n.tc cncpuon1•bc:tt du.cnbuttOft ubk from 1 S Al •• to lon1 thJt n rcqulln"" 
uncscrsround •pltelnJ ch.vnba (ft'\.&ftholtt Somtutnn f~ ubtc ... nbC' n tc-ndcd. " " .. s, ac,l. tnro , 
SAl. ond ducrobuUO<I pa1111111hc wne fecdct ll>!b woll Nn bock tnoo the umr manholt for lltnlltt rou11111 
10 amal Of burttd fii'IJ(Nftl dowft a llr«t. In U.O.. cascs. manholn and condun " "' plaud for ftcdtr 
uble ond h••• •tru dy btcn tcCO.Onlcd (Oton the <Oil of fccd<r plantlll'VCNrc To .ccouno for such 
mJ.nho1tJ and conduit in disalbudon pl.&nt u •cll """oukl ruult 1ft double coununs the <OU 

In a ··>mPIIstn• II'OIIIIItnl. • wbc:tc 11114<1 1J : •ftd liNCQirt t1111Cd. 11 11 owned Jnd opcmed by the O" n<r of 
the campus~-die IU C. Tbc cable Is cruud u lntralluokl"'J N<CWO<Ic Coble bti>oun buoldlftl> 0<1 
one CUStOftlct'l ptUIUIU .. and cbc COli of sud~ cable 11 no< IIIC!vdcd •• the model 

2.5.2 Buried FractloD Available ror Sbln 
Fncuon ofbllmd cable SttUrnn lnpvt v1l!JC IVIJI&ble to bt shil\cd ~INned 10 amal llf acnallo buncd 
(tfthc model fOlds abrlonn• lloc:l/ ltn'lln condotloru mUsnJ sud~ a shtft oldvan11t<OU>. 1 chcc.l tn tilt 
model pttvt1IO'"I ~t111 acnal "'- 10"'1 below wo) If lhc wet flu ttl«rcd. f01 tumplc. an ontt,.l 
vUic of 0 .0 for tho buncd cable ~ on IJIY<n dawly Ziln< and 111m m1<11 0 7S u tho buncd 
tratt .... , ...,!able (Ot lh!ft. che modo! CM allow the compuled buriod ~ (acconhna to chon an on the 
rclldvo COltS ofbuticd nnus aerial IIN<tlll'l O«&>ioacd1>y loc&lalllfacc and btdt-ocl< condttoOfts) to vaty 
between 0. 10 ( • 0 .0 • 15% ofO.• OJ and 0. 70 (• o.•o • 7S% of 0 40)- subjc<1 1o tilt 1111phed aenal 
ti'actioo mnainina non·ntaati••· 

HM S.O& ..... a "t.oalsric Cbob CUI\'t" 10 conaollhc sauitlvlty of tile sllift m ltnl<'lllrr to chan au on 1he 
loc&lrclauve cost ofbumd Vcmd acnal plaAI. llllhc chan btlow, tho horuonul u11 ttp«Knll lllf ruoo 
oflil<loc&l buncd 10 acnal cou ,_ 10 lhc tw~ I!QI'Gibvncd 10 IICNI em ratiO lu su lc n 
lopnduonc. diUJlhe vahlt of U1'0 lndaus thai dlt loc&lcoot """'tqllah dlt owoonal eOtt m oo 
tncra.UnJ pot1t1vc vatvn cndK&tR Ch• Joal buried: co acnal c01t rauo n aan1 rc-I.Ul\ t to lhc ni UOf'lal f.lliO
u '"-olllcl OCC\11' If local aoll COftdttl001 were rockier tlwl normal Ntaowvc vai!Ja tndoc.tc 1 local bun~d 10 
acnal COS< t1lbO thai b Jm than thtt nallonaJ BJIO. The vcrtsul uiJ rcpnscniJ tile pon10ft of"1"'1n1" 
buncd pUnt that Is slllftcd 10 aerial. At a value of OJ, dim Is no nc1 rnovomrnt of"swonc" burtcd 
IINCIIUC away l\1)m tile oult<l<l&l dcfauk ptf«<lll&t. 
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L.oc.tl auritd/Aeriat Coet A.-do n. Honn.el l wf'\tdiA.Mtaa Colt Aa.Uo 

~ Cablt SINctu111 Fractions 

UndftVtound 8uMc!Froc:Uo• 
MrWIIIod< II4Jriecf Cable A•allalllt !01 

o-JtyZont Celt . c:.blt (Cibdldld) Shift 

0.5 25 76 0 15 
S-100 25 75 0 75 

100.200 l.S 75 0 75 
200-650 30 70 0 iS 
650-aSO 30 10 0 IS 

850-2.$$0 30 10 0 IS 
2.550-5,(1()() 30 65 05 :s 
5.000.10,000 60 35 05 . 

10,000<- .M 05 10 . 
Suppor1: Sin« shillin& ofsiNCtllrr l ypc !'rom buried 10 oerial. or v.cc vtru Is pmnottc<l. ~HAl Model 
allows lh• user 10 all'ea wet. .trlftina by lhc appliauon of enainw i.na judarn.,.t. Thm may be loetl 
oodinanccs 01 rti"Woty Nics, dw •IIC4URJ• uillitiu to place oul-<>f·••cht locoluou undct ceno111 
conditiom. Therefore. should wrialloti'\KtW'C be d\c: most tc4nom•c W»luuon 1n a patuc\ll.u u bk: wct1on. 
rhJ model cowl41111tl all buricfl JlllltNn 10 Knal, liCJWcvcr, In lhc event wdl lhiftlnt IJ Ml pranou l, lht 
HAl Model allowJ tho IIJC110 reserve 1 pctemliiJ C of buried ubi« stN<nn• . rtJIIdlns ol tho oppommily 
f01 • shitl oo leu u~slvc acrtal uble. A cum of out>klc plollt cna111<mna upons t«O<nmend 1!111 only 
H % of the buried P<I'WIIO&< be allow<d 10 shill to ... riol. 
The w<t should llOk lllat llo!J default value c.an be adjUJI<d to 100% 10 allow lloo model to optomoze oho 
ubi~ $1NCNR c.hote,c btrwt-'Cn acrilJ llt4 buric.d lb"\lcrur• tMUbout conJinJftt 
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1.6. CABLE SIZ J:;G fACTORS A~D POLE S PACI.'\G 

2.6. 1. Olstribulion Cablt Sizing futon 
Dcfinjhott: The rae-cor by whte:h ducnbuuon cable n tncru.icd Jbo\'t the ~ IZt n.c«!:C'd 10 i~t'\'t .a £IV(~ 
QU£nllty of detn\Dd m ordcT to PfOYJdc spMt P•lls {()( brn .bJt. I me adnuzmrrJIIOn .. ~ wmc .unount of 
JJO"'th. HM $.0a dtYtdcs lhc numbc,r of p.&ln nctdcd '" .1 d1stnbuuon co~b lc to mm cteJ.tln,J dcm1r11d b~ 
thtJ factor to determine the mtnamum number ofp.atn rcquufli. thct1 Utcl 1hc nt\ll.uacr ~v~tllblt \ILC 
Clbl<. 

Default V11uu : 

~ ~· SQ!ng Fec:ton 

OoMityZone Fott011 

o.s 50 
5-100 55 

1()().200 ss 
20(1.650 60 
650-aSO s.s 

aso.z.sso 70 

2.SS0.5.000 75 
5.000.10.000 75 

10.000• 75 

S~ppon' l116etcmunilla approprialc cable s~c. ""ouui6c pl&nt enailleu IS more onurnte6 In 1 suffimnc 
nu.mbtr of adroiniso'ul"'•..,..... than &n th• puccnHiz.ina rauo llle •PPf'Opn•t~r d~'ftnhvlton cable u z:&ns 
fattot. tbcrrfon. will VII)' clopcndina upon 11\e siu of eabk. Fat eumpl<. H • , uuhullon., a 2~00 P'" 
cable provides 600 sporu. H-cVCT. SO% uuli.acion in • 6 pa1r c.allle psov14H only J spare~ Since 
sm&Jiuc.allks are us.td in lowa"duuiry l.CCI<S. Dlwlbution Cable Sizll>a f•aon on HM S.Oo u e lower on 
the lowell deruiry ..,.,., co occount foe chis effect. 

In aenern, die ~vel of spco ~try provided by cl<f1ult valua on H~1 S.Oo os sufTococno to mw current 
dem&ll6 phil oome emount of l"""'h· 8tcoU>C tbc 11o6tl cakulomthe unn loo9 111•uuncnt cost u the 
total loop onvnunent (intllldliiJ spaR npadry). 6ivldc6 by che current loo9 dem1nd, the rHUiun& unu 
cous are a COilK1Vatively hi&!> atim.u of tho ccon«nlc cost of mcttona current loop 6tmMd Tlus occun 
bccau.se, ill reality. some of chc sparo tll>lributlon pllnc can and woll be uacd co utosly addihonolloop 
tlcm&ll6 in 11\e 1\tlWT. ~ cawina ""Y addhlon.al invatmcnt co>l. thus 1 l11acr numbcr of custom<n 
will pey foe die cable over cimt. In IIIII -· the 11M S.Oo de(ouh voluu (O< Ill< dOWtbunon coble """' 
focton are cocuuvuively low from "" «onotni< ccmina s.l.lndpoinL 

2.6.l. OIJtributloa Pole Spacina 
Ocnnitloo! Specina bcrwcen poles s~~ppottinl ..nat dlstnbutlon able. HM 5 Oa us~~ne,s Acnal C•blc 
on che two 6trucst zona Is Blodc &116 Buoltlina Cable. not suppon on poles 

Dc:fault Vatua r 
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DIJIIIbudon Polo Spacin9 

Oodllly Z4M Sooanv 
0-S 2~ 

S.IOO 250 
100-200 200 
200-6~ 200 
6~~ m 

&5().2.530 115 
2.S»-SOOO ~~ 

5.000-tO 000 "'" 10 000• NJA . ·'«~ HM J 0o4UIIacl A"udC.:abl' ,,.u., 
,.., MOlt'*"'' =-• "" 8/ocl <V\J B•rld"'f 
Coblt . ""'Juppon ""polu 

Support: Ot.-cu betwW> poks.,. lon~r 1n tnO<r tllt1IORU (O< a •••<raJ ruson1 Pol<t .,, u1ual1) pl>t<d on ptopclt) boundoncs. and &I udl11do of road 1n1Cnrttl0nl (unlcu cable 11 n;n below U\r ~ ••rl'oco In condu11). Propcny bowlc1atin ltnd 10 be (anh<r &pUI 111 leu dtnJC lit< &I. >nd rood lniCnccllo<u .,. 1114 (IIIII« apon. 

Dc;>cnchftl on die"''"" o(lhc uble. >nd die acn<nlly aucpced J••dchnellw ""I \liGule noc n cecd 10 fc<1 &I m•d•$pan. while a11ll tntlllllilllllllflltOPNIC clcltlllcC1 u clni~~~&~cd by lhc Na11onol Elcc1r1< Sa(«y Code. vet)' tona ~pens benoccn poles may be aclllc•cd. nm lcnarh may be u vca~ u UOO fw 
Willi heavy ...a• wand and very hJ)u cable, "! IDly be lllorur fer hcav~Cr cables ' In pncu«, much v.onct ,.,... cl'-«"" employed. ...Wiy •oo feet"' 1<t1 
- .. wllcte con<lhiOIU pcnllif. optft Win lptM all ~h •00 (eel "' lcnafh Wlfh ~tal UIUflllCC U\&1 1hc linn will witiiJW!d 111y coml>irlalioa of wradl<r condilica. l.ccls~rlpans mClll IIVinll 111 con111\1<t1on 
C01U and a CCI rtduaioft Ill OVtt•aiJ plant jav.--_ 11>Ciud1111 f~tr poln 10 buy. UIUifcr '!U>lliiJY Of pole llanlwln: rcqultCd. >nd Ins COIIANCt>On lime The Ult oflonJip>l\1 al10 mean•• r«<uct- •• m11ntc:na.nc.~ upc::nsc4 ·• 

HM S.Oa 

' BcllcoR. Ct-. fo- A110ll Cobl< o•.d C"Y' "'l.ltltl Mcdr- OIWf HNTV) L .o.!utJ 
Ar-. (/1/Hll-41041/JJ.Iuw /, 1911 

1cc abo. Bclkoro, CI..,OJtt:u/orA<rlol l'lant, (IJR P/6·1114>90). '""' J. JOI 7 
1cc abo. Bclkott, LMf Spo~ C""'""'""" fBR 6r.J:O.XXXJ. d>1< unJ. 

10 Lcc. frank~. O.uld• !'Iaiii obc ofrlw Tcl<plro.,. S.Nu. , ."'""'' ' · •be Tc>< Trarnm~o Inc, Gcnc" a. lL. 1917, p • 1 
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2. 7. GEO!..QGY rio.~!) !'QPl;lA T!Q~ Cl USTERS 

2.1.1. Olstriburioo Obrancc ~luhlplier,l!)lfficuh Terrain 
Oennldoo: Tht J.tnOUnl or U 'D'a dlStJ.n(t ttq\lutd 10 rourt durnbuJ.tOd ;a.nd ff'fdtr c.ablt arou.nd t:'lfficuh 
~~~ co.ndnJ..OM. upt't':lsed u a muh1pHrr of tht dnUMt ulcu1'-1td for nomul uN.ahotu 

Dlslributlon Oi1Wiet Mulllpllll, OOIIcuft 
Tttnln 

1 0 

Suppon : HM S.Oa crc1ts difficult buric<l cable plocemenc en rock conodcUO<II "''"I 1\•c par.untltr> II 
OIScrabuuon Oil1111cc Multiplier, Difficult Ten&ln. 2) Surf1cc Tnlllro Muluph<~. H Rock Ocpch 
Threshold. inchu : ~) IUtd Rock Pt.occmen• Muluplkr; &nd Sl Son Rock P4<tmcnc Mulupbcr Thc '"' 
chr« of Chc~e pcnain co me cfT«:I ofb<d:odc c~ co the 1urU<e - see Scc1C® ! . 7 : woush ! . 7 S Thc 
lin1 peru lAS cG dlll'~e~~ll soil cond!inons such u the pte ~<nee of bouldcn. 

While the ryple~l mpottiC 10 dimcuJc 1011 cooditionl is ol\en co simply rou1r coblc •round 1ho1C 
conditioru. which could be rcflcctt<l ln chis puvncur, KM S.O• inma.d cruu die <IT«I of d1mcul1 soc I 
conditions u a multipli<r of pt.oc..ment cos1 • I« Plllllltltr 6 S. Surfxe Tuntrc Mulupll<r. Th<refore. ch<' 
diJUibutiOII diJancc mullrpllcr II Itt to 1.0. 

2.7.2. Rock .Depth Tbrabold,Jacbet 
O.Oaltlo4: The dcpcb ofbcdtoclc..lbovc whlclr (lhlt b. closer ro the surfJCc) addlc-.1 com arc"''""«< 
for pi:ICinl dlslribullon Ot (ffikt arblc. The dcpch ofb<d:odc Is ptOYidcd by USGS d.W for each CBG. 
and ualpltd by lite Moc!ciiO 1M 'CBJ bclonain&lo dial CDG. 

Otfaull Valut: 

Suppon: Coble ls nonn&lly pllecd &II minimum depth or 24 inches. Wbcrc usos d.W ltldkal<llltc 
prcS<nc• of I'OC'k closer co the surfau. KM S.Oa lmpous addltloiW coou. 

2.7.3. Kant Rock Plaeemeal Multiplier 
Oennii)OD: The lnci'Uicd COil tf'qUirtd 10 place dbarbullon 01 ftcdcr C&blt on bcd<o<k <41111\cd U h&td, 
when 1t h w-1thll1 the rock dcpc.h &hrc:thotd of the su.rluc. uprc-ucd u • muhtpltct of nonnallnsuiWaon 
con per foot. 
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Oocumcnw•on Rclc.uc DMc ) &nUAI)' 27. 1991 

Ocfaull \11Jut : 

3S 

Suppon : A rock uw u. used \lllohcnc,vcr 1\&rd rod: muu bt uc-.a"ated lnfonna.uon ttCtJ"\rd from 
lllclcpcndcnl COftlriCI0<1 who pcrfonnlliiJ l)'pc of wonc u ronrord bclo.. Hilld rocL (1)111 an IC!kCICd ., !he lOp O( !he SUIC 

Rock Saw J T,.nchlng Ratto 

tO 

5 0 

4 0 

f 
II; 

JO 

1 0 

10 

00 
_.Ordl Sew IT~ R• t.O 

2.7.4. son Rotl' !'lactDIIDI Mulllplltr 
Odlaltloe: Tbc lnaUMd CGII reqWrcd 10 plaoco d!Aribution or feed« cable ., btdt.;.:k cll.uofltd u soft. wllcn n u wU11111 tho rock c1tpc11 lllrullold oflho r.wfoct, expru><d u 1 mulupllct of-.nallii>JI IIat•on 
COUptf f-. 

Dcf,.ll Value; 

... liUIIplef 

2.0 

Sappon: A rock.,. or Q'ICIOt-tftOUI'Ilcd nppu u UKd whmcvcr soft rock muJI be nuvat<d. 
lnformauon rcc.civcd from lndcpc ndc:nl COftO'ICCon who pctfonn IJ'tlj rype o( won tl rcntcttd ln dlt IIJ~Kt' 
1ft ICC1i0fl ~ 7 ) Soft rock CotU Ill ttll<ctcd &11!14 lower c114 of IJIC W:ll< 
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()o(um<IIUI>on Rclcuc 0 &1< IUIUII) !'. 19'11 

2. 7.5. Sidt ..-alk I Slrttl Fraclion 
Ocnnido.a: The fracuon or pnall. u-rba.n cluum Uw Jrc srrtcu ;11\d S1dc\' liU, used m chc comp.unon o: 
clu.n cr .uca wuh number of Unu to tdmuf) c..utt \ollohtrt h11h ns~ bu•IC:an11 .uc prttrnt To qu.ah~ u ~ 
unaJI urban dusc.cr. tht cocalland .a.ru mu~ b< lt u th111 OJ squuc mtlc-s .md the ltne dcnu~' m\ut ncccd 
;o.ooo hn« per "''W• milt . 

Odault Value: 

Sidtw1lk I SttMI F<JC11on 

20 

Suppon: Th.t sldtwalklsrrc:cc fracuon u computc:CI \lJi.nl.a OltqiW't m1lr tSJ6.H~ t.q~Urt fttt l clu\ttr. 
lht IUJUl clu.slrr to wtuch u applies. Thll dtnscly urban c1uJttt IS usumed to be 5qU..JIC, -.tuc-h munJ 
uch seck of the ciUJitr I> approxi:rnatcly 91 S f«tlons. At • rw~l~ the road! and ude,qliu "'"""'' uound 
the OUIJidc or such • clusltr woufd co•cr . IOI&I Iand area o( lpp<Olun.auly 16S.OOO ~quare , ... (9 1 s rw 
per side um<i'lsida l.im<i (IS (ooc wide sidewalk • ...s ...... 60 rooc Wide \UUI), Of 20 percent of the 
clu.1tcr' s total u•~ The tcmainin,a 10 pcr<cn~ or oon·sidewolklm«t land aru ." oceupttd by butldtnp 

2.7.6. Maximum Aoaloc Copper Total Dbranc• 

Dtnnldoo: The muim1.1111!0tll coppor cablt lu&tll t1111 is &llowtd"' <any •oictband an&Jos "'"' " 
Whto the pocentlalcoppcr cable lotnJII> nc«da tills thte\hol4. ittnUtn lonaloop trutmcot aodlor the 
duper pcn<lnlion of llbtr baud IDLC. 

Dtloull Voluo: 

18.00011. 

Suppon: Froro the Bclkort docurnm~ /JOC Horn •~ tlw LEC Nt~••o•!J- /99J, p I } . J. ihc followlnr 
principles.,. in~. "To help adllcve tu<pabl• tnrumuslon in the dilll"'bullon """'ork. d<ilan n.lu 
are uxd "'eon~n>lloop tnnsmissllon pcrl'ormanu. l.oop1an dn•sn•d 10 l"lfllll<<llw loop tnJWnt>S•on 
lou is mlisdeally dimibul<d and that no sln&lc loop In the diRnblluon ncrworlt: ucudJ the StJIUhl\& 
nns• ofdlc caunl ofTI<o. BAMd on 11M mooc common eumnt dnlsn plans •pplicd on • (Of"'ard·looltln& 
basis;, is t«C>IMlA:ndcd. usin& R.ev!Kd Rai..-. O..lsn (AAD) avidotltnu, 11\&t loopt 111<11 in kn&th 
1hould be nooloodcd and h&vtloop misiAnccs of I )00 Oltnu 0< feu. ll.boplucttdin& II left in kn&th 
should be implcromltd w • • 01FcaJ Loop Carrier (DLC)." The dtfiAIIt volut was choun ID be conJutmt 
with the minimum dislanu a1 whklt ion& 1009 tr .. tnltnl iJ u..Wiy r<qutrtd. " 

2.7.7. FttderSI«rillc Eoable 
Dtnnitlon: An Q9Clon dl~ I( tnali>ltd. blmucu the model to ad)vst c&<.h rnatn (etd<r route dtt<t non 
toward the prcpondtnncc o( clustm In a qtudtan~ In the de(ault nate·, (ctdcr rouu dlfwtons from the 
wue C·cnt« an Nonh. E.uc.. ~\h,. and Wcu. 

" Btllcort , BOC Noru on II., LCC ,v,...,u · 199<, p I~"' 
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OocumenwiOft lle~ Ottc l111~ ~?. I~! 

Suppon: Tllc HAl Model woll nomWiy UJUme th&l fovt fetdtf '""'" cman.:c from tuh wore cenorr "' 
lht four urdli\IJ dirc<ttonl or non.h. USL soc.nh. lnd \ICI'CSL W'he.n the ~fttder Stctnnc Enable .. rndtUIOr lj 
.ul«tc:d. lhe modd will adjust rht dirtcuon of a m1cn fctdcJ route to bt ctow co the mos1 dtno~m ttf"\'"1 
OK• u11crlxu . 

2.7.8. M•m F«drr RoulrlAJr Multiplier 
O.OIIItlon: Rovtc-IG-l ir mulupller a;>plicd to maon feeder dlltMtc "hen fe<dtt lt«tonlll en.&bl<d to 
JCcovno for roudna maill fe<drt c.&blc uound obsucld 

Suppon: Altboush the fted<t rouoc btlwten a wiR ~enter and tile s.<rvtnJ &rca ontcrluc un 1\ln on • 
ro-tiebllillc. such rewa onay cncounocr 111111ral obslaclu. propc:IT)' bound&toa. and tile lllu ""''" •••>< 
..,.... dtvec of rm>ulin .. The IModtlln dtfouk modt WWDCI risJit anal& I'OUIInJ to IC<ommodaoc lhtle 

....n- obslaclcs. However, wlom (tcdcr sUtrina II enabled. &be model I«OWOIS for non-dorcC1 rouun1 
lllrou&h oloe usa of a roult·IG-&lr distance multiplier. s.-sc SAh c 111 be louocd 11 &n) poono on tile 
eompiSJ. the wclsJiwd avmac nsJIIIIIJic roo11in1 dist&llte of(lt/1) Is tile mO<t l ppt'opnttc solution for the 
IYttiJt route to &if fK10<. 

2.7.9. R~qulrc Snvla& Anu to be Square 
Ddl•llloe : A4 oprion dill. If enabled. UoJW<O the modtl to aut &II onaln clustm u tquan. In the defa011o 
staU, onallo chmm ar. compu~ u r<etanJUI&r, wul> <heloclsJitto wodtllroroo dctermuocd by Ill< procus 
IIIli produces t!lc cluster input die&. 

Dcloult VaJeo: 

Sopport: Main clllltl't1ar. nornnally ll'<ated u tftllcy an r«WW&ulat. wldo Ill< hco&htto wtdtll roolo 
(Uptet rulo) dctcrmincd by the ~chao pN>IIuces tllc cluster iftP<II data. Tll< upcct ro11o for ce<h 
clu11cr It com puled by PN1t and lncllodtd in c!oclnput data. Normally. a ,.....JUI&r clwtcr may be 
orocntcd North • Sovlb or Eut • WnL Howtvcr, foe consincncy with BCPM. tile Modtl allows tile u ~ to 
0VCITidc Ll\c c.ak:ula.ttd UptC't mio &nd Spcctfy tht UJC of sqUJit IICI.J, C\Cn tJ\ouah U-J.Cfulln(onn&U..Ift l' 
ianorrd in dolnJ so. 
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2.8. LONG LOOP l~VEST:\tE:'>IS 

GtMra/' 
H.~l $ 01 extcn.U flbct fed lnte1f11ted Ooaoul l oop C.IITlu !IDLC) •u!fictenll~ deep onto the molll clu>1er to• 
cnsvrt no m1m clwtu Soop lmlll'l cnud.l the mu1mum •n.aloJ copper loop kn; th An Jdchuon11 ctsr rs 
pcrfonned co detmnlne if chc copper dlstrtbuuon c~ble tTorn che m1m ·clu\ler co e<hcr clullcrt u tonscr 
chon 11.000 (eeL l( icls. 0< i(on ouclt<r elu11cr u conn<elcd co the moa> cluuer cluouJh one or more 
remote clull<rt, HM $ Oo u lls (or uw o( T I on on lppfoprute number of copper p1111. e<~utppcd wu.h Tl 
repute11 u ntc:rtwy, fetdin& small OLC rcrnocc rtnntn.tb (RTs) '"ht:h .ue ,.,.. .. ,ocally placed alona th< 
route co urn~• the dit:mbutJon c:.a.b~c to tl kilofcct The Tl ( UTter C'~Cc-.nJIOftl liC .Utumcd fO be n tcnd C'd 
from 1 Low DenSity DLC louted wtttun lhc nutn clvltt r 

The S)"'l<m conflJIIfldO<I (O< such TJ "lonJ ioop" U lefti>Ofll hove 2 numb« o( componcnU 
dcKtl~ {n paramttm 2.1.1 thtCM.IJh 2.1 I The rtlaliOn.Jl'llp JrnonC lhU.c C"Ompo'lcnu U ... O'W n In 1hc 
followtnJ flaurc. 

Ct.nln8oo11Cwy'l. ,. .. _ .. ________ , 
. . 

I 

I 
DlCil...,. j: 

lh !ll lttft 11\ft 
,--~~-.~--~-+~~--~·--~~ 

·· - ··- ··- ··-

2.8.1. T l Rcptlt~r lovcslmcDI$,IDJ11 Utd 
0111b!ltloo: The invCSIDICIII per Tl rtpcau. iftclucllna clceti'OCita. bo<is"'l · and Ulscoll.acton. UlCd fe< T I 
cani<t 10111 loop ucaulons. 

O.faull Voloo: 

Suppot1: Tht COU o( a line powcrtd Tl rcp<al<t WU ctlimllcd by a ICIID O( u pcncnccd OIIUtdc plonc 
upcru Wtch tllmsiw ~ .. purdwin& JUdi uruu. and IIT1IIIUII (or cllcor uuwl.ac.IOI1 The 
equJpmcnc ponion of ellis invtSUDoncu bosed on supplr<t "''~ ltu dfscovnc Th• r<pcl1tr '~*'"' 
h alcul&ud wlchln the model COIUldct1111 chc cranwnwlon lou o( ...-... 1 r.nd burled <able. • nd a 
cransmi»ion ol>)<ctiYc or n d8 lou .ac 1n kHL 
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2.8.2. CO .\1ux Capacity 
O.rnniuon: The &nsu.lkd ctnnl office mutuplnct .n~·e1anen1 rcquutd pc:t roJd cable- ut-ed far Tl lon; 
Joop UtultiOftJ. 

o.r.ult Value: 

1<\IIUIItd CO Mua Capacity 

Suppofl! lli!J lJ illc (ltV titi ilw< of lnvntmcnt fot h11dwaro 111d commons 111volvma muluplncr 
capaclry"' l!lc cttun l offace utiliud by tach Tl earner lonaloop uccn11on II was n tun&:c·d by • tu m or 
cxptnt:ncflf ouuidc plant upcru who • rre an contact wath vtn.don or Jppc'Opfutt UN:lluzc JOLC 
cquipm<nl Wtth th< cap&btlily or bctna fed by Tl umt r on <appcr plltn The m&:cnJ I ponoon o( thl.l 
mvr'Sr:mrnt ., bued on vendor list pncu ltu daJcoun' 

2.8.J. losc.Ued RT Cablotl a ad Commoo.s 
Oennltloe: The installed tn• <Slmcnl per Tl RT used fot Tl curitr tona loop nt<nltons 

O.faull Va luo: 

• $8,200 

Support: Tltc COSl of Ill Ulidall:ncmnmt o( tllu typo small stu OLC mnotc tcnnual •as c>ttmJicd by • 
tum or upcricnced O<Jtslck plan.t cxp.n:s wllo we~ 111 conua with vcndon or appopnatc om ail II« OLC 
cqutpllla\t fed by Tl carrirr on OOI>IX" pairs. Th< <qlltpmmt portion o( tbiJ invt$021tot IS based on vendor 
list pricn less diJCOUnL 

2.8.4. Tl Cbaootl Uoil lovucmeot ptr Subscriber 
O.Raltlon: Tho investment per line in POTS chatu>cl unlu irulalltd in Tl RT uud (« Tl C&tTt<r tona toop 
c-xtcns ions. 

O.taule Valutt 

$12$ 

Support: The coot or ~IC line canb, incJudina I P<O ratl sllat~ or·os I plua·or.s .. the co 
muldpln ct uMd ror dliJ 1)110 or lftlfiRtcd Oialtal Loop Eltetronlu . WIJ estimated b) I tum or 
upcncnctd aaui6o plant Uptrt1 who were In <""ll<t willa vcndon o( •ppropnalc om•ll lilt o · .C 
t qUtP<ftCnt $Vfublc (or U tcndfn& bandwldlft on COndltJoncd coppor PI In Tltt cqulpm<:nt ponw..n or thll 
onvncmcnl u based on von6or 11$1 pricu less dis<ounL 
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2.8.5. TruJCrivtn 
D.tiallioo: Tht uu&&lltd m .. s1n1rn1 fot tile 1ruU<t1>er PNI•Itl 1><1 Tl RT v..d ro mr<rf•:c " lrlllht T1 
umrr &nd 10 po'"Cr 11\c rcpcJttrs. 

Dt fa ull Value: 

$1170 

Suppon: Tht COil wu n;um•c~d by a k-&m of vrpr.mn<cd ovu.ede pbtn e:~~:puu _,.o -..,.."' tonl.n ._AA 
C"q,VIpment '-mdon. This C01I eACII.MS.H the tnvc:sc:mdt (Ot the cransc·c-a"cr piUJ•In msullcc &I tach tNS of the 
Tl c JIT'ltt fuch.ns tfM vn• llstu ItT "l'hc awm.aJ potuon o( &Jt,.s •n'Cltmrt'it ,, b.ase:d Oft \ cndor hu r'~" 
Ins ducou:n:.. 

2.8.6. T 1 Remote Tcrmlaal Fill Factor 
Dtnaltloa: Tht line 111111 r.JI factor In a Tl RT; I!IJtlt.l!lc ra110 oflinu scl'<d by • Tl ttmocctcmun>IIO 
11\c number of line un1U cqurppod In 11\c RT. 

Dtfnlt Va lue: 

TI~T ...... AIF_, 

090 

Suppo"' Foil fiC'Iors.,.. IIIJtly 1 tllnalon ofcbt W.. framt n«dcd 10 ptOV14< oncmnml&l addhrons 
Since line cards.,.. a hiJhly poruble wet. f'KDlty n ile( can bo provickcl by dllpllchona a rtcluuc:oan 10rth 
line cuds. rallocr dun tft&lllllaln a MVcnl moncb Jon& C4ppCr cable fcc4tr addJtiOft, Thrrc(O<t hiJh lill 
rai<S •l"'"ld bo cbc """" f« an e l'nclcnt provider us loa ,_.,., loolcilll rtc:hnoiOfY 

2.8.7. Mulmam Th per Cable 
Dtllaltloo: Muimum number ofT Is UQII ahana al>lt wni!Oolt bonder c-P scpanliOft 0< ontrm.~l 
>hl<ldlnc. 

Dtlaull Va lue: 

a 

Suppo"' Tht usc ofT-Carrict lldulolosY illvol..s lhc uu ofhrah trcqumcy p<~IIC co4t mo4ulol""' 
IKMJq\ld. Hi&!> frcqvcftcy llpaU- cawo IIIIC1fmoc.t wMII odltt hJII! frtqutncy Jtlftlb. of • n""'bcr 
of clcctncal<:~aUittrma cllatac:UriJtacl art 'pond. W!oilc KRCIICd ublt can bo usc410 rJOJ.lc copp<r 
porn 111 ubles wrcbvtty lata• numba\ ofT•I"s.lbllls""' occc_, f« small n11111bon of T·l s on a ubi< 
Eapcru "' ouuld< plant cnatneeml havtllstd cbc _,.,.. .. approacll of"""""' 11\c numbot ofT· Is on 
a sinal< copper cable >Iou th 10 preclude such inlllf..-c. Tht dlfawh valuo of no mOl< than I T·ls os 
frtqucnlly ltJtd tn octual deJrp o(focrlrdn. Ahhoulfl lhttt Itt v<ry fcw c:un whtrtl!lt HAl Mndtlnow 
s <ncnrn ""'' loop~ on T ·I ICChJIOIOJY. this limit hal born Included 10 en lute tlul lntcrfftmCC 4ocs noc 
occur 
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2.8.8. Tl Rtptartr Spacing Puamtltr.J 
OtOnllkJa: Minimum dcs1an Jlfp•nuon. musur~ '" dcctbtls on copp(r C'~btt .u, fu.n('lton of lh~ 
m1.u mwn lou bctwun ld;acMt rcpQtr\ • t ·n k.HL Md lhc &ou ot) l tt.c copper ubft' on "ht<.h the rcpultn arc ansullcd ~ (tx Tt amcr ~~loop otcns-s 

D<loull V1lua: 

dBLoll~tmkltr 

llaoimuftl 41 loll 41 L.oii J* 1,000 ft. of~ G8LCII J* I,OOOft.olllvrltd ' 114C\eaoo: Tl Rtpe~Wo Air CoR PIC Olt!Jfl>ulion C:allk Un4"'9fOUIIO f olltd Solid PIC c:tliM 
--------~--~----------~ 32.0 63 50 
--------~----~----~ 

Soppon: Since mde coadllions OWII' on uatmdy ~~ ....S ~~Mil dlltrobut- c.alll«. ....S till<< tile HAl Modcl ouumcs 2C ,_.,,.cable (or cable StU1 of las cll.\n o&00 poon, me moCcl&numu ~~ 1•• 1• copper cable (or these corcvou. Allhoup I mulmvm or H o!B bccwctn Tl rcpUl<n hu been noted '" me lottrarurc". 1 CCXIM"'allvc volutt of J2.0 dB b recommended for the HAl Modd dcf&UI~ Tl corcu.:. arc normally dalanttd &I die m ktu l'Rqumcy poanL Copper cable &Mntwoon 11 th01 fm;ucnC)' os 4 ti!!Kuocl or lhc C)'pC or cable....! rile -pcnmtt of opcnrian_ The hip«mf' l<mpcnrurc. lhe lfU1C1 ,,,. 
m.cnu&UOIL 

Acto&l cable Is normally ou «m PIC (PI&Itk IMI!aud ConduCIM) cable Allbc hl&h«l cn-.11oncd 
IA:mpcnNre O( lfO dcV<CS fol'"tttbcil. die altCIIUillOII II 6J ciSiltft.' 1 

Bunc<l ....S lladetpoolnd cab.c ;) _....tty CONJdcnd 10 opens< wadi"' normal rcmpcrarurc ""I" The HAl Model dcf111k values usumc cables.,, Oiled walla worcr blocl an& compound, ~nan a oolid PIC iruuwloll, The an ...... ,.., r .. svc1a a!> It b s.o dMil' ' 

2.9. SAJ INVESTMENT 
D1ftaldoa: The ln~led invmmcniU\IIat St"'ln& At to lntcrl'acciSAI) r~aracu u lhc ;>lly\lcol lnt<rfocc 
poinl --dimbullon ....s (c:cdct cal>Lc 

HM S.Oa 
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Oouma".WIOII Rcluu Date IIJIU&ry :1. 1991 

Ocbvlt \".Jiua: 

SAJI/IYH IIMI'It 

SAJSlu lndoo< SAl 0 U:d- SAl 

7200 S9,6S6 StOOOO 
5400 $7.392 se 200 
3600 .. 928 ~000 

2400 SJ 352 Sl X.O 
1800 S2.46ol Sl~<OO 

1200 Sl.n& svoo 
900 St 232 St 900 
&00 sua St £00 
400 S592 St ~OOO 

200 S296 S&OO 

- 100 Sl'll mo 
so S98 S2SO 

Support l.adoor Scrv111 Atta lnurfaca OR UlCd "'butldln"- 1/Mf eoru!Jt of umpl< t<nniiWIOftJ. 0< 
pW>CII doWII blocb, IDd IIJIIIBIIIJ ~ ~ !1qlln4. Eqvtpmcm 11 netTMIIy !MIInl~ on 1 
plywood bKkboanl in comft'IOft space Ov&doo< S<fv"'l Atu lotufaca uc mon: up.o"••. '"~"""'' 
ot« l cabiMU CIW proua the crou "'"""""" ltmlUIIIJOIU rr- the dltCCt <lr«U of ...ur Bodltfldo« 
lftd outdoor SAJ in.._cs.,. a ~-of lbc lllC&l numbcr of patn. bocll f<<<kt &:ld OUtnbu'-.llw 
the SAitamizlaus. 

Thctocel numbcr of pain t<nnin.aud ln lbc SAl b COO! put~ u follows.. 1) The numb« of F«dcr Pa11 
ttnninadocu pro'tldecl b cq\11110 U times lbc numbcr ofhouulloldo phu tile numbcr ofblulncu. •pcc11l 
acuu. lftd public llncs Aqllin<l. b) Tho oumbcr of Olslriblllion Pair tctmlnatoons provld~ h equal to 2 0 
time tbc n11111bcr of houubolcb plus lbc 1111111bcr of blwllcu. spcclal acccss.lftd pubhc hnct rtqw~ 

lfldo« SAl inVCJancncs InclUde !lit '011 Of Ovtt·•OIII&C pnll«lton Cow fll< llw I"I«IIGI1&rC W~ 
10 be bucd on'~'""" protee1« equrpmcm 011 fHdcr pan 11 a <Ott of SlOO per 100 pllf piOC«tO< SAil 
wtlh fewer cb&lllOO fccckt pan- pnccd -...aJy 11 SSO per 1S p.., JIIOC""" 
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l .JO. DEDICATED CIRCUIT 11\'PUTS 

2.10.1. Percentage or Dtdk ucd Circuiu 
DcOnition: Tht fracdoru of total c~rcuau mclu~cd In tht counl of t6~.a l pta,,uc hnt 1nd ipcca.al JCC'nt 
cuc.u•u that an OS..O .and OS- I ct:rtutu. rc:sp«U\'cly The fra.cuon ofOS·J .t.nd hl&hcr c-JpiCI~ tltc.U•U 1 ~ 
<>lculattd by lbe model u ( I • ftocuon 0 50 • fnwon OS· I I The tquiV • len« i>ffl>«n lllc lll:cc ' '""" 
C) pes - rh•t t>. DS.O. OS· I. and OS·J ·· and wm: p11tt 11 u prcutd lJI Sccuon ~ 10 ~ 

Dcl1ult Yalua : 

Ptn:tntiQI ol Dtdlcalld CJtwila 

0% 

Suppon : The .. pu&mctcn prolridc lht b<ultdown of rcporttd dtdicatcd CltCUIIt tnto •ot<e·Jrodc 
cqutvalcntt and OS.ot, OS· II, and OS.J>. The default d&ubue v1lun for dtdluttd '"'""' rcprHcnt 
>pc<lll &CC<>J •otec ·&nadc and OS.O cquivaltnU u n:ported In ARMIS 4).()1 Thu•. lh• d<f• ult tnput 
valu01 att 100 pcn:tnt for DS·Otvotec snd<. and 0 pcn:t nl for OS· I and DS· l . 

2.10.2. Palrs per D~lcated Circuit 
0c0~1tloa: f1<1ot CJ<pt<UinJ 1111 numbrf O( witt p&tn rcqutnd pet dtdiC11td eltCUII Cl.wtfiCIII411 

Ddaule Vll .. s: 

0$4 OS.t O$.l 

Supporc: A OS· I bh stnam oo "'PPN' r<qvltr1 one traMmit pt.tt and one m e••• patt. AllhouJII • OS·) 
SIJIIII can oolybt ll'lllsmttud on fil>rf or eou . lll< bit m um ~• die cqutvalcnt ofll OS· I'> Stnct o 
DS·I rtquttu l pe•n . 1 OS·J 11 rtpt<J<nttd 111 HM S.Oa u rcquiMJ ll umn 2 patn. or atoulof l6 petr> 
Wllilc many DS.O. art provfdtd on 4·witc citcutu. lite model eocucrvatlvcly .a.uumn only ''" PI" per 
os.o. 

2.11. WIREl!:.iS INVESTMENT JNl'U'l'S 

2.11.1. Wlnlw lavarm~at Cap Eaablc 

Ocnnftlon: When tnabJ~ a.nvo«s wfnku inwuttncnt u p for du.rntxmon piM~ot tttvuO"'\C..nl c.akul.&uons 
In lite default mode. t!tc model don noc lmpo .. Ill< wlrclw ap 
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Odault Value: 

Support: If a •Wile "'lit leu t~cMolo&y n llt> u11n1 f.,... ltd lool •nc. <utnnll) dcplo) •bit ucnnolc~l) . 
~ nh ava1l1.bJe ftrquC1Ky t.ptCV\llft aJtocauon, d!r:n rh1s altcm1uvc m1~ ~ used 10 u p dnrnbv110n co·u, ~~ .a 
pre-dere.rmmcd lftYt1cm C'nt con 

2.11.2. Win less Poia1 1o Polarlnvulm.,al Cop - Obrrlbuhon 

O.Onilloe: Ptf.lub1tn btr lll'tiii!ICIII (ot II;~Kal po1111 to po•n• lubtcnbct r>d10 <qu•rmcnt 

OcbuiC Va_luc: 

$7,500 

Support: 81.1cd on HAl judamr ttt ofpo<enual con of such • •t n•m 

2. 11.3. Wireless Commoa lavcsrmcal 
O.Oo1tloo: Bast Sw1011 EA!u~ cv~ f<>< hypotllcucal two.du>t '""'Irs' loojl l)Utm 

$112.500 

Support: 8&lCd on HAl )IOdpnu of pount1&1 cou of web 1 •yu.<m 

l .11.4. Winless per UDe lavu1mtal 

Otnoflloe: hNUbKT\bcr lnvntmcnl fO< bypocllcllcal brotdu.st WlrC!Itn loop l)'11Cm l, tnCIUdlltJ CUUomr.t 
pccmbn equlpmmt an4 per aul>t.crlbtr lban ofbou ""loft ntd101 . 

Otfault Vt luo: 

~ 

Soppon: B.ucd on HAl Judpn«AI o fpo<mt1&1 <011 oh uch a 't'""' 
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2.11.5. ~1uimum Broad case Lints per Corum oo lo>'tSimtot 

Dtf'inhlon: H)·pothruu l capuny of b&sc: \UUon common tqulpmcnl 

Odauh V1fur: 

HM 5.0a 

Wfttl- Sto.tdaat Unu p1r CoiM\On 
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J. F'E ii:DER 1:-\Pt.:T PARA~IETERS 

J .l. COPPER PLACDIE:'\T 

J.l.l. Copptr F't t dtr rruc rurt F'ncrions 
Ocnnition; Tbt rcWJH .atn.N1'LU o( cblTctrnt ~tt () pes '"'P00n'"1 CQ9pct fude:r u blc tn u cn 
Jcnli~Y tone: A auf(~ c~blc u an.;chC'd to telephone polu.. burtcd .:1Dtt ,, l.atd ~utctl~ "' cnc tJM 
.and un-dtrJround cablt I"Ul\S lhrouah undcrcround condun HM $ O.a tna> .aJJ'U1t cht: .npu1 'llt:u tuc: on 
tht bw1cd fhtuon JYJilibk {()II 11'11fi p.lr3mcccr ut•:nJ 1hc prO<Ht d~scrcbtd '" S«uon ! ~ ! 

Od1 u11 YI IUtJ: 

Copptt F.-dt< SWC!uro Frac~OM 

llnclt'ifOund Bun.d 
O..ally Zo1M ~ Bun..! Cable Cable FrK!Ion 

Celt (~od) A•ailllllt le< 
Slllft' 

0.5 $0 4S Oj IS 
S.IOO $0 45 05 15 

10).201) $0 45 05 IS 
~ 44 40 10 IS 
~ 30 30 40 :s 

W2.550 20 20 60 15 
2.550-5.000 15 . 10 IS 75 

5.000.10,01)0 10 OS a.s IS 
10,000• OS 05 90 15 

' /1/ou BW~td FnKtton AWJIIobl• f .. SJtlft/01' ~ FNt!.n StrwM• Fn><uON 11 

Utilnfrt>M tJw Bttrwd Froc11011 AYOIIobl•f .. ShlftJi>r ~ Fudu StriiCMt hocttont 

Swppon : 1/'o'OTC: Czctrpo fro"' tit• <llu•JJIM flo Sutl#~ J.S. /DisttibwtltHo/ trt ttptoll•ttll .,, for ..... , ..... , 
II IS !lie opuuoa or ouu.S. piW .,........,, uptru dw cklls1ry, mr....,..,"' A<<.,, Lmn pu SqiUir 
Mill. IS I pod cldlmtinant or SZNCII.IR rypt. 1lw JudiPI\MI U baJ<d Oft Ill< focc!ilot IIKTUIInJ cknlily 
dtw .. mOR p.laama>t in dcYtlopcd arcu. anclllltc u developed uus b«ome more ckruc. placcmmcs 
*Ill moro likdy 0C • IIOdc< ptYm>Ml ConCIIIOOI 

AuUIIIB/od Coblr. 

""1"'he mou common c.able Jtrvct\11'1' u tCIII lhl polt hne Oun~d cable " nG\IIIr utcd whcrc:vtr fU Jiblc, but 
polrll1"' nmaln an lmporw u auucNrt '" cod.oy'• rn•lronmML * 11 

Wll<rc an ulsrina polt llne is av.allablt. ub1r is nonnally placrd on c.lle """"I pol<1 Abandoruna an 
u iJIIn& pol• nne "' ravor or blttud plan I .. no< UIUIIIy done unltu ouch INned pl•nt pr ·••du • much lru 
COIIIy a1trnwivc.. 
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Docum<nt.>lton A.eluu Dale llllu&l) ! 7, 1~1 

6JOnfl'd C .J""I# 

Ocfa1.11t "~lun &n HM S Oa rcnc-cc &n mcruu.ns cnn4 to•ud u.w- ofburm:S ubtr: Srnct 1910. lhcrc nu 
Mtft .an ~uc en the uw ofbunt:d c.1.Dit (Of J.C"\tnl nuotu r,ru,. before IQIO nblt1 filled v.nJ\ •Jrcr 
blo<klltl compounds had noc b<tn p<tfrcttd Thus. pNOf to U..ttune. ouned <•~le •urel"""> 
c,:pms1ve &nd UNcfi&blr Stcond. tthtbfe spiKe clotun' o( the ~poe rcqv1rc.d for buhtd f.c1fntc' v.cu n01 
the norm And llurd. tile publl< now clu rly ddtrn mOte OUt'<lf·••sht plant for bot!l•<llheuc >nd ~fel'· 
rt iJltd rc,u ons · 

L NinJ'ouNI CJJbl1 

L'nderJfOUII41\1ble. condutl. and manllok> are pnnurlly used for fee<lcr or.4 111tuofficc lnlllpon ubln 
not fOt dosmbo.uon cable Any condurt NnJ shOft enouan to no< rcquore • sph<on; <h>m!>cr 0t m•nhole .ue 
ctuJOfitd to tbt >enol Ot butlfd cable occouru. mp«S.ovcly 

3.1.2. Copper Fttdcr Man bolt Spaclna, Fur 
Ocnnltlon: TM doswsce, ln feet. betwc<n m111h•l< (Ot . ,., feeder cable 

Default Volua: 

COlli* Feed«II.MIIolt ~ ,_ 

OoMiyZ.... Ollbnct bef $ I I 

IIIIMOIM,Il 

o..s 100 
S-100 100 

101).200 
. 

100 
~ 100 
6»850 1500 

1»2.560 1500 
2.650-5.000 1500 

5.000.1 0.000 400 
10.000+ 400 

Sopporc "'Tht ltnp or I c-.n - "bostd on MVcnl rocton. U>Ch>dllll dlr lo<oiJon of 
oncmcctina conduiu and - 11111)1 cqvipcnalc NCh u ropca~en ot lood1111 cooiJ, the lcnp or coblc reels. 
pulllnacauloo.lllld pls)'llcal obslnlcdons. Pullllla I<Nion .. dcumlfttd by tho wco&ht or tile Clblc, t!le 
cociTlclnll of llitdon, and dlo&oocnclr)l or tile duel Nn. Plu ck condu• hu a lo,. cr coctftelent or fncllon 
Ilion doct ·-· Ot n .... t .... conduh and thus t iiOWI lonatr u bi• pulls. Condun >tdiOIU C)'1'kally 
rona• ftocn HO 10 700 n In len IIIII. "" 

Tho blah<r dausy 1011«1 nlloct roduc.d dll'l en bcrwc<ll manllok> to provide ..... , . ,..., polllll (Ot 
<han a en& typa or IMIIIu lllld tile lncnutd n11mbct or broncll polnu 

MQUII\Im dulau:a bcrwcm lllaAbok> .. abo I ~or"" lonJac -..unt or cable ""' ... be ploccd 
on 1 nocmal coblc reel. AI~ lar&Cf rcciJ arc IVIIIablt, tile,.,......, typ< 420 rccl lllp;>GN "' 100 
, ... or 4200 pUcoblt". "" lar&nt UMd by"" KAl Model Thmrcn"" ton ant dotWKC bcl•ctn 
manhoi<J UMd for copp<r coblc 11 100 feet. 

IHikoro./JOC H01u ""'Ill L£C Nt.-AJ ·I~~~. p. ll~l 

,. AT ItT, O.Uidt PION Cltf"""'"' Ha~. Auaull 1~. pp 1·7 

HM $.0. Input~ Pot1follo 



VIXumcnuuon RetuJC fJ:uc JU1u~ !._ I~S 

J. I.J. Copper Fttdtr Polt Spaclaa. Fter 
o.na01-: Spoca>J bm<>ecn pOtn svpporttnJ u n&l <OI>r<t fce4<r ublr 

Dtfnlt Valun : 

Copptt FMdet Pol<~ Spadng 

O.tlly z.on. Spadng,l'l 

0-S ~ 

S.IOO ~ 

t()().200 200 
201).6S0 200 
650-aSO tiS 

as0-2.S50 tiS 
U50-5.000 ISO 
5,000.10.000 ISO 

10,000. ISO 
IV ott W!t<n111 HM J Oa 1111-~ ""dut7obllltO#f 
po/a"' llrt lutltcJt IWO dtnJory :OMJ, tlwu "'t1Y 
N o fo-w luout.J ~.....,. o/ /HJ;r poln to C""J' 
fo<dv coblt "' tlw ltttlt dtovtl}' ..,boJt :-. 

OIStane .. betwml polu Itt lonaer in more .unl anu fot a several rcuocu, Polos.,.. us .. lly placed on 
propmy bouncl&n ... and II Cllch Jido of toad int<n<C11onJ (unleu cable iJ run below tbc rood ourfocr In 
conduit~ Propclt)l boundaria laid to bo r.nllcr 1pon in leu clcruc ar.cu. and toa4 lntrrK<tlonl arc also 
(artbct apart. 

OcpcndiDJ on the wciJht of tile able. and the Jrnually acccpttd sutdchne dw ,., sbo.tlo not <><«d 10 
fffilllllod·ljlill. wt.iloabllm&Jn....,a>Jipp<OIINl< clcORII(u u dcJOJIW«< by ohe Nauor.ol Elrcttac 
S&fay Code. vuy loaaii*U be••- poles ...y be odurnd. Thh len (Ill mor be u ,.., u I.SOO fen 
"'"'I bCII")t p&JJt saud lAd very U&Jtl Cllbk, lit may be U>o<uT for buvttt ableJ ' In pnetocr. much 
shoncr Ji*1 dutanccs .,. ..,ploycd. IISI.Lllly 400 f«t or ku. 

• When ......r111oa& ptrmJt. Op<ll WW lpotJJ can opproadt 400 (CCI Ill lcnfth With pnetJUl UJUI'IIICC dw 
the lincJ wUI wilhs1and lftY cam*•rloo of Wfiiii<T condition. Lonacr spans mean ,..,.,, tn conltNcllon 
coou and 1 net rt4ucdon in ova ·•II plant inv .. lmcn~ includina fewer poles to buy, smallu quantity of 
pole hatdwarc required. and lou consaucdon clmr. The uu of lona lp&nJ alao means a rcducclon '" 
m1intc'alnCC ~ · •• 

HM S.Oa 

0 8clk0t1. CI11J1 wc• jrN Atrtal Coblt IM"~c:;tl)" '" L1t ltl.. ''"''~"' oltd Ht~v L•);.l./'"1 
Amu, (111611-011).1)/J). Iuw I. 1911 
uc &lao, Bclk«e, Cl-aMCJjM Amol f'IIJJII. (IR 911·11MJ90J, luw J. 1911 
Kt &lao. Bcllcocn. w-., Spoto c""''"""~ ti1161'1.J70·XXX). d&•• unk 

"Lr<, Fr111k £ , O.uldt l'laN. abc ojllw TtltplooMS#ntJ l'ol•'"' <. abe Tti<Tr&~n•na. 
lnt , Ocnova.IL. 19J1. p 4 1 
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J .J • .f. Copptr fudtr Polr laHJimt al 
Dcnauioe: The lftsWied eoJt or . JO' Clou J ITU!cd 1011111<111 pone pole 

Default Valun ; 

Polt""UIIIItnl 

· ·~ S201 
UOot U!§ 
TOUI H IT 

Pol< &n•nanm .s a """'-of lhe mau<W and lobot eo111 or plot"'& a pole <.OJU mclvd< pwodoc 
dOwn·&ul" and andwln Utility polu Cll'l be~ ond IIUWicd by cmplo) «O of ILEC•. but are 
frequtntly pl~cd bycontnc1on Scvn.l sowce• rtvu lcd lllc folio• Ill& infom~llon ""pncn 

Pole lnv"IJMnl 

11 200 

. 

1200 I I 
I 

10 

l'olt- PQoo "- llwiO Polo"-..... '<X,..., CWio 'cc; c>tol S·"" - · ,_,c;c; _ , 

Pole diu hu abo booca re<ondy Rlcd by larf• tolcphonc eo<npanltl "'•llllhr FCC A comp1latlo<o of !Mt 
lftfOnl>lll ion is "-" below: 
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The cumpc m &te:Ujf l~d on dar«r l•bor mcludcs .at'lcall""' m.atcraal n o1 con11dcrcd b~ fCC Pllt .;: ~\.,a 
unu or plant, 'thai mc1udcs umu such AJ dov. MJu~s .and lltchon Hut u c .alrud~ andudtd an the: pole 
pt.umenl bbor cou. Ovut4c planl cnJtnccranJ upcru hAH concluded 'h .at J ~PICJI Jnchor plut .an;hor 
rod mattriJI invtumtnr '' s..& S • .nd the ~p,nlcu>" m.atcrul•n\tttmcntu SIO Abo. one .IIKJ\Of 1nd 
dOWftJUY per 1,000 r ... would b< l)'pl<>l Thtrcfor< "'• cmb<dd<d .anchor .tnd S•Y uempl mll<tr>l 
loodin& rndud<d in lire clef au II ••Juc of S1 16 '' >pproumal<l> Sl 2 l • S J; :s por pole 

The S~cclsrn.nd Nn bc~«n poles n l•kcw•sc vs urmpr m.attrU:I ncm. cluricd (0 the: .acrul o.blf J-ccounr 
The cosc of slnl smnd '' noc inc ludcd 1n Lhf cott o( poln. u '' •ncluctcd 1n th.r mu.slltd cott of JcrtJ.I c.a:tte 

J. J.S. lnnerduu ~far erial lnvucmenr pt r f oor 
Dlnnlll6n! Mi!tl\il Cos! pu f<><M of rnncrducL 

Ot C.ulr Valut: 

SOlO 

Suppon: 

lnnctd.rct: 
1Mmlu<1 mi&ht pmnit more dron one lib<r cable pu4" PVC condurL The modcllddJ rnY<SO'II<nl 
whenever Obcf ovtrllow cab I .. ll'e roquiml. Thrs IS a cons.tvatrve UJiumpuon, since pcoptt plannrna 
I IIOW11ht piKCtllt nC of mulriplc flbct cables Ulllin)fc , . PVC witb01111hc UU of IJUl(rdUct" Stnct HM 
, ,Oa provicla an ad41tlcaal spare c· PVC condun "'heneVCf fibcf cable b ron. o441rionol onncrduct "no< 
roqulrt<l for a maini<1WIC~ ~ 

Outmlua; 

Ourcrduct is slmilu ro IM<nbtcr.. bur can b< used rn acml or lxui<d eons~n~crron. Altbo<i&h commcrtrolly 
•••il• ble, lr is 1101 ~commended f« use by ouulcl< pluu rntin«rin.& uperu "Oii<ln& wrlll die HAl Mod<f 
Aerial OUICrdU<I should 1101 be UH.d Ill I (~ lookinJ model for MYenl rtuons Flm. rf OUifrdUtl <1 

pl&ced tim, lulled 10 Slnlld. and ~ Obcf OS>Cic cable pl.tccd Jnude lire OUierdUC1 latrr, l!rts IOYOI•<I 
"&n•ficanl ad4lucaal co,.. AI SD.JO pu roor. out<fduct b<cornn a .,&nrfkanr <011 comp&m110 lhc 
relatively inexpen>IYt Obtr ca1JIO mauri&l COIL Second, II ~quuu IWICC die cable phCI.ftJ effort· lire 
lM<tdUC1 miUl be plac<d and liubed, ll1cn a scpamo se<ond opcnrioo u pufonn<d 10 pull Obcf cable 1nro 
lhc inn<fducl., and 10 S«\IR f1 II tach pole. Third. b<cause Of puflin& taiJUncc b<Mccn ell< OUltrdU<1 and 
lhc AbeT op<lc cable, lonacr lal¢u of cable CIMOI be ploced without IIM«<>II/'Y sphcr.nc. unl<1> cabk .; 
pulled out of en. ouun1ua. -~on die pouNS. and then rtlnun~ h110 ill< outmluCI fot 111 
ad4lriolw dlsiii>Cc. Fow'!l' altll""'h OII1C1dllct un be manuflldWUI ""hh ~.c Obcf opnc cable •••*· 11 

~«" .. I into putpOM and provldu sip lllCIIII problemJ bccaus. lhtJ&r&<r l·lf.! inch ouuidc diamerct 
ou1mlu<1 now lw IIICh 1larp dlamccer IIIII only ~ladvely shon lcnlll\> <arr be 1pooltd on • norrnol cable 
pl.tclnJ rn~ com paRd 10 mulmum placinalcnps of l,,OOO fM ochcNIIC FrM. cl>c uu or out<rducrm 
.. riolappUwions p<Uents 1 riJlc of"ftcu.e ouu·. when watC1cnrcrs ll>c lnncrducr..la)'1 on low mrd·span 
poinu and ftceuJ, Ihctcby oApan4••& appn>Ximatdy I 0% and uenrn& cornpreulon on the fib<r cable 

HM 5.01 

'"lnfr><~ two o•rstdot p/Ditl ,~,,,,,.,_,,., C>/J«'IJ worAutt wrtlr tiN HAl MDtlt l ltaw ltod 
GIINIW Uf'#fl#"ltU II plo<mJ tU MOll)' as 8 /lbv t abftJ tn g llrtf/~ J ,. P•JC tfw.r wulto-w-r 
IM~nJ/Kt 
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J.l. FIBER PLACE~IE:'II 

3.2.1. f ibtr frrdtr Strucrurr fracuons 

0cna1tioa : The rdau\t amou:nu of d•frrnnt ltNCf\lrc "PH JupponJnJ; fibtr fc~dn u b1c U'l ucb tJcn' '" 
tottf Am.sl (cede-r ublc 11 J:tadlr.d co lt J('phonc pOiu bt#l<td cable '' t-11-.J lluc<ll~ on I he c.J.t'U\ J.nll 
un4tl"lf'O"nd n blc NM throuJ.h undtr, round conduit HM S Oa ma" .1-lJU\C the 1t1put " ' lues b.nt4 Oft lh<' 
b~Jncd iT .action ' \ J.tl&blt for 1h1ft parameter ~o~uns thr procrts dncubcd ~~ S«ttOn: ~ 1 

Ocloull Volun: 

Ftbor fHdtf SINcturt ftoctlon• 

Uftdt<V/OUnd Buritcl Froct!on 
o-.yZCM ~ 8wltd ~ble Anllablt IO< 

c.olt ~It ( tolcullttd) SNft 

o.s lS 150 ~ IS 
S.IOO lS 150 ~ ;s 

100.~ 35 150 ~ IS 
~ lO 150 '0 

.. . 
6»150 lO lO lO IS 

e»2.550 20 20 150 IS 
2_550.,5,000 IS · 10 IS TS 
5.000.1 0.000 10 ~ as IS 

10.000. ~ OS 'JO IS 

Support: (lVOT£: £.rurprsf,_. til< dlsc~mlo~ lit Smlo~ l. J. /Disnlbvtlo~J ••• uprodvctd htrt f•r ..... , ..... , 
h u lllc opinion of ouotelc pl.mt maoncmn1 upcn1 cllll ckMtC)'. mt11Uffd 111 Ace .. I Ltnn p<t Sq1Ut< 
~ltlc, u a 100<1 dcumu1wll o( sauct11rr ryp< That JVdamcnl u bucd on Ill< I~ I Iliac "",...,.,, Cl<n•"Y 
dtl'tl mOR pt.«mctll 111 d<wlop<1! enu. ...S 111M u dtulop<d Jt<&J Mom< mote d<nw. pl>ccmrnu 
"''II mon liktly"""' u.nckr pawmml condtl-• 

Auioii/Jiocl CDbl• 

"Th< most common al.lc SlniCIW'< b .ulllllt pole hnt Buncd cab It "now ulcd " hruvrt lcutbk. but 
pole Una remain an irnportan1 Slr\K'Nrc tft aod.ay"t cnYttonmcftt ""11 

Wllttolll u bllna pole line II a~rlllllllc, cable 11 nonnally piiCcd on r.hc u won1 poltl AIH.ndonon1111 
n 1111111 pole line in favor o(buncd pl"'l ot nO< u.sually donr unlru tuch bunrd pl&nl pro•id<> • much leu 
cosily llumadvc. 

B..,,.dCahl• · 

Ocfa\llt Yl l\ltt ln HM S 0. nflta an l:nucU&nl trend IO\ilr&rd uu ofb'Unfd c.abfc S&n.(c 1910 . thctt h11 
b«c:ft an 'ncrcuc in the U.U O(bu:nfd cable (Of MVc-raJ rU.JOftS fam. bc(OR 1910. Clbfu fl '~t4 ""111'1 \Citlfr 
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bto<kU1S compou.rwb h.ad not beta pcr!ca.cd Thut ~'101 ;o WI h mt bvt'•cd cA..Ic ... " , ,. ,,,,l, 
c'~ntt\c Jnd un.rcl~blt Sc<ond.. tch.Jblc s,plt<t ckU\ltfl ofl!'lc t\pc: rf'Qultf12 :et bm~ fac thUt \ "'"' "MM 
11\e notm And dlltd. dle pubhc no"' clutl' <!cStr<l m01e ovt-<lf·IIJ~t pbnt f~r "'Oih •<ltllttoc ~·~ ute" 
rcbud rcuon.s. 

l.."od<rgrowwl Cab/• 

UndcrJ")\Ind cable, condun. and manholu arc prur..ttll)' uud fot (udcr llld •n1trorrtec a-j_ru~ ub~n 
no<(<>< dtsutburion cable Any condutt NnJ slton <IIOIIJh to notrrqutrc • >phctnl chunbcr or m•nhole "e 
cl•ntfied tD the acn•l or butted oblc oceaunL ru;><(tl' el> 

SunH FnxttD<t A>Dtlobu f., Slot/! 

flm mp;rt ..ddtu.kt d\t ~hf)' O( ~ tftodcltO prrlwm a 4:'f'&I'I'UC UlC'ulauon tO Q.fl'C""IftC the mOll 
elfocrent h(c-cyck f01U ofbutK<I vt ...W """""' n.. calculaltOft <IXI>tc:<n t!te drffetcnt ·~lutl 
'" "oh·cd ttt bunc:d "' acnat urucNrc an tt.rmt of tn l&l l "'"'utmtnt. tut..tutf..a.cc C.)ftchuont tot I t t\t\olrt 
pcrttnt S1NCNn: shatVIJ. dcptttt01t0ft 1"11 ... ond mantcn>nce CO>U 

Und<fi10UI'd COfldUII b noc C-flktt<l U I <andldo!t (Of SINCNIC >hti\IIIJ. >IIICC tile mOIIVI IIOn for 
placln& undU(JOIInd cO<Iduitllld cable u wuaily a f.lncttOft ofht&h pavetncnt co.u llld tile need to olio" 
fO< fiiNre repla<emcnl and addition ofublcs wttllotll dbNtblllllh• Above lfound pavement condtttOftl 

Since shlft ln& of liNCN,. rype 11om butted "' K rill. 0( . ........ b pcnnhttd.llte HAl Modcl • llows one 
uKr iO atrm sucb shtftUll by tile appllatoon or cnamccnna JUdJIIIlcnL There may be local ord1n~ncu or 
rcauW«)) Nla.. thol ~ uulida 10 plaec -"''"''"'' factlnlf1 undct «TUm <ondlltoou Thmforc. 
shovld atriallo1Ncnn bl tile 111011 CCO!lOI!Iic sohruoo 1ft a p&nlcvllt cable -.tile model could olltft • II 
bur>ed RniCII.IrO 10 acnal Howncr. m t!tc evcnt sueb >htlhna u nor peactical. the HAl Modcl allo"'> lltc 
uKriO mctVC I p<Rflllqt ofbuncd cable IINmlrC. rcpnllcu of tile oppCICI\IIIIIY fot I slltft IO leU 
UptlliiVC KnaJ cable. Out OUUidc pJ.vu C1111MctUlJ Upc1U t«<OIIIMftd thol 0<1 y 1S' o O( lite bur>fd 
pcrccmaac be allowed 10 shift"' ...w. 
The IUC1 ~ld no4c thol dll> default value can be adju>ted to I 00% to allow lite model to Oj><lmttc rhc 
cable ~tNC~Urc cboiC< between atrial and buncd ltNCNtC '"tlltovo con>tnmt. 

3.2.1. Fiber FH<Iu Pullboa Spaciaa. Fu1 
Ocnoltloo: Tbr dlsutn« • ., fefl. bclwttn pullllo•a fO< undtrp ""nd fiber (ceder uble 
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f tbtt ftteltt P\l~r ~pactno, II« 

Otnaity Zont Olaunct bt"'••• 
puJII>oru, J\. 

o.s 2000 
S.100 <coo 

100.200 2000 
20Q.6SO 2000 
6~SO 2000 

aso.z.sso 2000 
2.55().5000 zooo 

5,000.10000 2000 
10,000• 2000 

SupRJ>t1: Unlil<e copper man/talc tptetnl- llK •poe on a fO< tiber pullbo«t " bue<l on the pracucc of 
coohna tpon tibet (IIKk) wallllll puUbout to ftcahwe rcpttr In tilt event tile cable n cvt 01 otllc,.,. o~< 
""PfCicd. f11>ct fecdct puUboJ ~UII tt- 1 fllncllon of tilt cable rt clleoJ!Iu. co..t rather t func10on o ( 
lt nJ tll of able plluG. The IWid.JnS practiCe dunn a the cable p!Km~cnt pn><n t n to provadt for ) 
pcrccnl c~ce:u cable to facilitate s:ubsutfacc rcl.on uon. k:utft poetntu l 4-am.aac from 11n~1 on ubk . cw 
providt roe USC of cable tpliclnJ wbcc cable IS C\IIOI II&mllt cl.u It " common pucttce r01 OVUt4e planl 
tnttnu n 10 rtqu~rt IJipiOi iliiUtly 2 JJic,k bout per male 

3.2.3. Buried f lbu Sbtath Addhloa, IH'' f ool 
O.nnltlon: The COtl or d..aJ il>eadlinl roe lddn!ONI mcdlltllt.tl ptOICCIJon orbuncd tiber rctdtr ublr 

Ddaull Vt ioo: 

Soppot1: ln=m•nutl con for m«lwliu l tllcath pro~c<11011 on tiber op<ac cable u t contlllll per r001. 
roilier 111111 the tl1io (KIM uttd foe copper cablt, bccautc tibet thcath IS apptOAimttely 'It ""'h an daameter 
rtptdJcu or tbc llualbct or llbcr snnds COftllttlcd ttl cbt thtflh The ir>urrnmtaJ per fOOl (()>1 Wit 
esdmtttd by f IUm or t Apcr'.cnccd OUUidt plant UpttU .. ho U VC purclwcd maiiJon• of f« t or tibet OI'IK 
cable 
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J.J, CABLE SIZfNG fACTORS 

3.3. 1. Copptr f~tdcr Cable Sizioe Faccon 
DtOn1tton: The- (at"Cor by wh1ch (ceder ubiC" C.tpACit)" •• l.Mrtutd Jbove abc ••::r n«e:ed 10 \f't\t J C•'-tn 
qua.nmy of Ocmand an order 10 provtdt 1patt pa.tn (Of bu~aac. IU'lt .adnunmntto.n .and )Omr amouru of 
~tO""tn CJ.Iculattd » 1he ratlQ of the number of IJJIJntd p.11n to lhc: coul number <J( .t\ J IIablt pl ltt '" lh< 
cablt 

Otflult V1lua: 

CC9P« Ftedw c~ Sb!"f FaciOrl 

OoMI!ylone FKIOR 

G-S ss 
S.tOO IS 
·~m ao 
200-6!0 ao 
6~!0 ao 
&»~ ao 

2.5»S.OOO llO 
$~10_(1(0 eo 

IO.ooo- llO 

Support: f/''OTE: Tilt ibCIUJIInt lit St<:do~t 1.d.I./Dbltlb~IIM/ b 1'11M•ul Arr</0< <IIU of•u ./ 

In dcttnninin& appropri&u cable slD. an ouuide plMt <nJinctt Is more '"ttrntcd an 1 oumcacnt numbtr or 
1dmlnistnrive sparu tllln In tilt pcn:altlizlrta nmo Thtlf'I"''P'W' "WJ<t" f<tdtr ublc slltnJ factor, 
tlltrofore, will "IIY dtptndJna upon tilt slu or cablt. fOt u.amplt, 7~% uulwuon '" I 2400 pill e&blc 
provtdn 600 lpllti. Howov11, S~ utili.wloo In • 6 polr c.t>lt provides Oflly lspuu Slnct 1m1llcr 
cabin""' U1C<I an lowor dtluacy mocs. Dwnbutloa Ctblc Swna f1<tcn 111 HM So..,. lo-t< on til< 
lo"n~dcmily zooa10 KCOUIII ror c!uutfca. 
In acncnl. tbc level or "'"" c I •Y pao•idcd by ckfl\lh .. tu .. on HM s 01 II ... rr .. Knt iO "'"' CUITtrll 
dcltWid pillS some..,_ of po..u.. 8e<auK lbc mo6flulaolatU tbc Ullll loop UI\CIOD«U <Oil U tile 
total loop U1Vt11111UII (iDcllldlna ~ captcicy). c!Mded by !he ~rrtnc loop demand. the rtJ<~IIInJ un11 
<OJIJ Itt I COIU<tV1II._ty h!p acjer "I or tbc - ic COli or lllttMJ ~rrmt loop cl<mand_ Tlt II OCC"" 
bccllliC, in rtalil)l, -· or 1M._.. coppct (ceder plant can tnd wall bo used to ltiUI'y ldd~lonalloop 
dcm111d In the fuNn, wltbo<lt UIUlnJ lll)'lddldonal lnvwmtnt <Ofl, ch~c 1 IIIJ<r numb<r or cuuomcn 
wall P"Y (or tilt cablt ovor lltnt . Ill tllb ltlUf, the HM s 01 4crluh VII un r .. lhr COPP<f ft<dcr ublt 
'""'' (oclon 1ft CO<UCrVIIIvlly low ln>m 111 economic <OIIlnJ 11111dpoan1 

J.J.l. f lb«r Fttdtr Cable SWnc Flttor 
OtnoldCHI: Pm:cnt~~c orlibrt unnds 1111 cablc dill u av1tl•blc 10 be U1C<I 
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DocumcftQil,.. Re!uu Dllc. l.lnuuy : ;. 1991 

Dtf:luiC \l• luts: 

Fibtt Fhdtr Cable Sizlng FlU f actor 

Otnai!y Zone Fill Factor 

o-s 100 
S·IOO 100 

100.200 100 
200-650 100 
650-850 100 

asG-1550 100 
1550-S.OOO 100 
5.000.10.000 100 

10.000• tOO 

Suppor1: SIIJI<Ianl fib<r ap<1<: muhJplcxua opera~ 0<1 4 llben. One fiber tach "Ull&l'<d co prtm~ 
opck:&l cnn.unn. primiiY opdul rte:dve. rC'dvnd.ltlc opnal cnrumn .. 1.nd rtdundJnc opual r«ta..,( S1nct 
chc fib<r opdc muttlplcxcn UJCd by HM S.O. hove 100 pcn:encr.dundancy. and de noc mn< rob<, on me 
loop. chert 1s no rusoc1 10 di•odc ell< number of fib<n notdtd by 1 c.abl< >Uln& 1111 f• ctor. proor 10 """I 
chc fib<r able 10 chc next lq<r a•aiLablt me. 
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J.~. CABLE COSTS 

J . .f.J. Coppu fttdtr Cable: Couper f ool, Cosr per Paor·foor 
Denootioo: The<~ per r- (${(-) &ftd per pou·f- of copper (ecdct ublc. u • fvncuon of CJ blc "rr 
&nclud•nc the co•u of ensinccnnJ. in•ul~uon • .nd del&• cry. u ••II OJ the ublc m• &Cnal u.~el( The 
copper Jn"nrmcnt per pa1r·foor 111 uud 1n esumlllnJ compJ.UII\It h(cMC)clc co~u for copper fudff 

Dclault V• luc>: 

J600 S2e 00 
3000 12300 
2400 nooo 
1800 SIS 00 
12<10 moo 
900 11000 
600 sns 
440 uoo 
200 $4 25 

100 12~ 

Sup pore 1bcsc cow r.Rcctlllc we o(l4-..,._ copper f« ckt ullk fO< cable mu below 400 pon. and 
2'-P"V copper (ccdct cabk foe cablt slza of~ pain and 1arctc Aldloup l • ·IIUI< copper u not 
rcqVIlcd for lniWilluloa requnmma wtdun 11.000 fttt of a dta ouJ ccmnl otrou wodl a 1.300 o1vn hm&t. 
& hc&YIU PI'S' of copper II fiH4 Ull!llllilr Q!/tc lilA 10 IKnCIII tlatnai< frgm mfllwndlanJ IOU<J 1ft 
pcdnWs wh<tt wlru may be fXPC*<I, radlct Chan sulcd an <ph« cues. f« ullin of •oo pa~n and 
larccr. <plicu arc nonnllly MClowd In splkt cues. and arc not lUbJtct to"'"' lw>dltnt pcoblcm1 

Cable below~ Pan. 0uwc1c p Ialii plana"'' .,.._en <ommonly usumc IIIII the coot of ubi< makn&l 
Ull be 1cpnnled as 1ft a • t.. saniablbne pop!~. lA fact. 8<11<.,. P1aMJna tOOIJ. • f'!lAP I, Ef'l\AP II. 
and L£1S:PI.Al'lba .. lllc CliP-tlowlop IUdl an a • b• <ql&ltJon to..........,, the cost of ubi< At 
tcchnoJosy, tMnuJon - ... , iM1hoda. and compctnloa hne advanced, thr """ or cabk hu b«n r<ductd 
Willie In the puo. lilt COli o( copper cabk wu typl<&Uy (SO !0 • SO 01 per po&r) per(- cumni <Ol U 111 
typically (SO.JO + S0.007 per pair) per foot. 

In the oplmoa o( expon ouqldc pUp<~ whqfc ~~· IlK Min wntlnJ lAd admtAUICranJ 
hundr<ds of oataldo pllftt "C"'"* .....- (1ors< llllda\ablp~ nwmaJ 1cpou.u _..,,....,..,~of 
11M fOUl ...Wlcd COlt. This is a ..W.ly IIMd ,. .. of tbumb ..-a ouCSMk plant,.,,_.., Such upcn 
opili-. '"<ff alao ldCd 10 dotmloina Cll.lllllc I YCftte <111....,.1 COIIICN (O< iliWlkd copper ubi< U I!' • 
O(tlle uuullcd cost. The rtaWillni•S% r<PftMIIU 4&r«t labor fo. plocll\& and JpiiCIIIIUble. u clu"" o( 
lhc cosr of splic1111 block tct1111Mla IntO rh< cable. 

Cable of~ Pail\ and l.o!J•r As copper cable 1iut bt<O<O< latJ<f. <~~a•nc<nnc co.- "bucd mO<< and 
mO<c on lhn th f«t. rath<r thJn cable al:.c. The...,.. 11 '"'' (O< cable ploclftl and apiiU ICI·up Thct<fOf< 
the hnur rcl&IIOft.sllfp brrwnn chc nwnbC'J of copper p•u-t Md uu.u.IIC"dl cou u .om, •Mt r f'ductd A 

HM 5.0a lnpu~ Portfolio Paga Sl 



.Jocumcnt•uon Rc!usc O>tc bnu.&t)' 27, 1998 

fC\o ICW O( m&n)' lnltiiiCd Clblc COSU &.round the counrry '-'Crt UlC'd tl~ lht CftJinCCflft'l tcJm h,J C\tlmJf( lh t 

onsullcd con of copp<r ublc for sou> of 400 p>ol1 lnd lltJcr 

The followUIJ chart represents the dcf•ult valuH used on ohc Model 

l lOOO 

l2<00 ~ 

J soe oo ~ 
/ I 11200 

/ 1600 

/ 
1000 

0 l i § ~ !! ! ~ 8 8 l l I ~ I! • ~ - ... ... ... " • 
C..DMSlu 

C•u.r llu•a,_,., en '•~F-: 
Atlllc poU.1111 doc model wbcR a d«bioclls r<quftd t<JII'dlnl coppc< Y1 nber fe«<cr. t1 uno< pomblc to 
de1orminc bow many coppu pain will be aunptcd alona ach tapered scc11on or lllc feeder rouiC. 
Therwforc a dnian usumpcion b requim! to dCicnnine how much of lllc fixed cou of the 'OJ'PC' .. blc 
plaummt ond shcch <011 b cfulribuud over the nwnber of c-r (ccdn paon deployed Th" os 
•pproxlfii&ICiy S0.007S per eoppc< pair fOO< In lllc model. 

3.4 .. 1. FIIHr F«dtr C•blc: Cost per foot, Cotr per Srr.nd- fool 
Dtnnltloo: Tht cost per f-;,c (SifOO<) and ptr s!Tind·fOO< of fiber fttdcr to bit, u 1 liln<elon of ublc Site. 

indudiq lllc cous of ..,lnttrlns. lnstaJwlon. 1M delivery, u well u lllc clblc m...nalltsclf The tiber 
invaane111 per slrllld-fOO< b wed in CSlinwin& ccmpantlvc Jofc<yclc COlts for '"PI"'' ond tiber feeder 
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Oocumcntluon Rclcuc Datt. Janu.uy :1. 19il 

o.raulr \"oluu: 

IU S9 ~ 

96 l 110 
72 SS 90 
60 ss 30 
•a s.no 
30 ~ 10 
24 SJ~ 

18 SJ 20 
12 52-90 

Suppon : Ouuidc pllnr pllnnina cn&inrm commonly wumtll\ar lhc toll of c• ble ma1<n1l can be 
rcprncnrtd u on a • t>• ~~rti&lllllntvaph. In faa. Btllcorc Plannin& roob. EFRAP I. EFRAP II • .and 
LEIS:PLAN llovclhc rnaincct clcvtlop well an a • bx <quotion ro ~scnr lhc con or ublc. AJ 
r«hnoiOJY, rn&lluf1ClW'llla mclhoch, and comp<1itJon llovr adv~J~Ctd. lhe pnoc of cablr hu bc<n reduced 
WhUe in lhc J)Ul.lht COSI of tiber uble WIJ IYJ)i«lly {SO.SO • SO. IO pc1 fiber) pc1 foot. cwrenr CO\ U Me 

I)"Pically (SOJO • SO.O, pet fib<r) pet f001. 

Splieina Enaincctina ond Ouu.t Llboe.,. InCluded on die cosr of lhe Rcmoce Tenn~nal lnsulllloon>. and 
rho Ccnrnl omu ln~~~lladocu, l in« field spiiCin& Is UMCC<Uiry wilh fiber Coble p<Jib 11\al .... as Ions .... 
H.OOO ftc< betwan opllccs. 

PI&< in& En&lnccrin& and Direct Llboe .,.. u dmottd 11 Sl.OO pc1 foo<. conm 11n1 of SO.SO on en&on«nn& 
pc1 fOOl. plus St.50 direct !Abo< pet (001. Th<>< tllk'IWU """' provodtd b~ • ru m o( Ouu od< Plant 
En&fnctnna and Con.~~n~crion cxptru. 

The followlna chan "'pruenu lhe defculr valun ustd in the model. 

HM 5.0. 

111.00,--------------- - - ----., 

' 
l'1~~ r---------------------------------~~~_,,::: 
l ..... ! 11.00 r-.---------:,_.-=------ -, 

1 10 00~------: 
sooo L-- - - ---- ---------

0 ,. .. 11 It IJO t .W 161 tt2 21t 
c., .• . ... 
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Fibtt IIIV61mtlll P'' Strtllul- lotJr: 
AllhC po1111 In lbc modtJ where J deCISIOft IS f(qUHC'J f~lrdlll£ CO~t \\ fibfr ft~dtt, Ill~ flOC ~Uiblc CO 

dtl<mutl< how IIWIY fibm woll be •Uf<1Jitd . , ••• nch <>!><red lCCIIOn of <he ft<dtr rout< rhcl r!Oit. 
dniJn wumpcion os r<quorcd 10 dtwnun< ho,. much ofth< fi•<d coso of the fiber ublc pt.ccmcnl .ond 
1hnlh cent is distnb<lo<d Ov<t Ill< number oo' fibcn dcpiO)Cd Tltu u •ppra\lmm ly SO 1000 pet fiber 
ittllld foot on the model. 
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Oo<umtrn.auon Rclcuc 0••• lo~~~....-, ~~. 1~1 

3.5. DLC EQUIP~tEYr 

3.5.1. DLC Silt ud Powtr ptr r.cmolc T crmioal 
Ocnnldoa: The U\\CUmcnt rn ~nc prtp.&rJuon 1.nd pov.t r for tht remote tcnnanJI ot .a D•&u,al L009 C1mcr 
(DLCI t)'lltm 

Ddoult Valu .. : 

Hloh o-Ily Glt·l03 DLC Low dtllllty GR.JOl DLC 

S3000 Sl lOO 

Suppon: The tnenfti.Cj\U.I pu snc cos1 wu cUUMSc-d by a lum of 01.1ul4c plant hpc:n:s ~nh cucn,l\c 
r.ptnmcc in comncrma for rcmou <ttmmal 111e 1nsallouont Low I!Xn11ry D~C <abmcu un be 
mounted on a ..,.11•1" • Jt" prc fobnwcd c:oncme or flbcrJIW pad. 

3~.l. Marlmum l ine Siu ptr Rem ole T erminal 
DIOallloa' Tht llllllmUIII n11111bct of IIIICS IUI'POittd by 1M oAIII&l line moc!ult of 1 rcmot< 1tm11n11 

o.c .. Jc Votwcr. 

High Oenally OR.JOl DLC i..ow deftslly GR.JOl DLC 

&n 120 

Support 

Hosb Omsrry Applicauoru· 
The l«WWRRIoolt1111 DLC opUmlud (or bill> dmsrry I!'Pl-• u., lllltJrotcd NGDLC {Nut 
urn.,..._ l>ta.W loop Comet) -ptiaDI"""' Bclkoro Gencnc ltcquii'ClftmU GR·lOl. whoch cmplo)~ 
an opriul fil>cr SONETOC·I tnn>pon uplblc oC WppoRillll016 Mlllmc DSO POTS hftlf tlou Tlut u 
I Wit apoctCy and htaJ>Iy t !llc .... l dia.W loop amtf fOt K1V1111 die hlp dmsrry CIVIRIMienL Wlule 
p<Odu<U fiom cllll"cm~t vcts4on an ov..W.Ic ia • nncry of t!US. HM s.o. we1 rypout dlan•J loop e-.co 
rcmoce tiza. whi<JI OR u follow11: 

672 OSO. Modolcd by HM S.Oo u 111 In nul Lint ln«<mt11t 
I )44 OSO. Modo ltd by HM S.Oa u an In !II& I Lint l~m<llt plu• One Addn10<1al ln<rcmCIII 
2016 0S0. Modolcd by HM S Oa u 1111rlldot LIM ln<rcmcnt piUJ T,.o Addotoonalln<wnenu 

Low Ow!cy Appi~ 
s ... ~~.w 10 .. hiP dtluity .... ._ ..... rilcn "" . ... de Yll\01)' o( DLC p<Odvcu avaolablc fO< 

low dmsrry I!'PIIcedc.nt. n.n. DLC producu IIR NFDLC and OR abo GR·)Ol eomplol ltl HM S Oa UKI 
• so Mbps f>locc opuc: b&ud NODLC IbM can be eonn...,...s"' • VII1CI)' of wtl" (PouuolO-!'olnl. Drop 111<l 
I Men. and Trco Coclfi,_loou), bocll u 111 ~ O.pal Loop Cuncr and u a """" ·• loot • « 
Uotvenal 0.1na1 Loop Camat. lOot S.O. wliut tho IDLC c:onn.....-~on. Thu u • hoahl> cfroc•••• d'l "' l 
loop c:amcr for low d<niii)II!'Pilc:allons. Wloilc 1 vancl)l of aiUIIIO ,.,.,:,bit. floc folio¥ "'I litH "'' 
oued In HM S.Oa: 

flO DSO. MOdalcd by HM S.Oa u an lnlu•l Llntlnc,.mt111 
240 OSO. Modolcd by HM S.Oo 11111 lnoliol Line lnercmnu plu• One Adduoo,.llncnmrnt 
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Docl.lmcnanon Rctu.sc o-.uc J~UV) ~:. 1~1 

J.SJ. Rtmott Ttrminal Sizlnc Factor 
Octinidon: The l1nc unnstt•nl fac10t m• OLC rcmocc tcmunJJ, atl~ u 1hc r1uo ofltnu \ott"\ til b'- , DLC 
t cmotc tcnn•MJ 10 me tu,ambtr of hnc unrts cqu1pptd u, cttc tcmOfc ccmunJI 

DtfJUII Valuu: 

Hlfh Owl~ GR.JOl DLC U.. OontCy GR·lOJ DI.C 

~ 90 

Su pporc: Tht mcuc u pcruovt put of incqnad do anal loop anctt P<ovuoocona Ill/It doJU• It.o 11\&lo& 
CO<I>cnoon clw ul<n plate "' die ltcmou Ttmltnalltnc eMil Th" npcrur.c cud (HMS 0• dcraulu co 
SliO per • lone cud) calla for scnnamt cnvcncory contrOl on the pan ofl/lc ILEC Abo, fill fucort '" 
luJ<Iy • 1\mc:.tion of the umc lhmc needed t.o pn>vldo oncrtmn~tal ad4"""" SU>Cc hnt cud! uc a hoJh oy 
pomhlc u ut. factliry relie f can be P<O•!Cicd by d!Jpotchin&• ccchn lccan wloh hnc cu d1, whcr oh•n 
cna•&inl cn • several month 10111 copper Clblc (ceder lcldltfon. Thr rcforc ho&h Rllmu 1hould be l/lc 
norm for an cffocomt P<O•Idcr win& forwMd looklna tcchnolol)' 

3.5.-'. DLC lnlda.l Common Equlpmtntlnvatmtnl 
o.nnltloo: The on1calltd cosc of all common <quljl<lltnt and hou11111 on the rcmou ccrmonal. u ... 11 u "'• 
fiber op;a mvitlpkxcr rcqcurtd u dtc CO nccl.for tile UIIU&I hnc moduk of II>< DLC l)>ltm Cusumn 
ont<.,....d dlpal loop camcr (IDI.C) widl a Cilt·lOl ttltcrface t.o thooloc.al doaoatawttchJ, 

O.favll Vatus: 

"-T....,..lnlllltco-tqu~peontlm-

WOOD Sl5000 

Support The <0>1 of an utWI1 iaamt<1u of I~ DtaouJ Loop EJcaroo\OCI wu <S<ll'll.md b) a t<oom 
of n .pcncn.cc:d ouuMSc pllttt upcra w 1th CXImJIYt cxpc:nt:ncc 111 corurtclll'IJ (Ot remOte term mal auc 
cru1.1llatloru. low Dtluhy DLC nwcriAJ invntm<nu arc baud 0<1 ••n6or hst P<l(tl and 111 c>lcmatood 2' 
pcrcmt tfucount bucd on ~ volumo r-rdwc>. 

3.5..5. OLC ClwlntJ Unlt lnvu cmtnt 
o.nnltloo: The lnvu llllmt Ul chann<l unou rcquimlln the remote terminal of the OL<. >) urm 
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Od.uall \~a lurs-: 

GII·JOliM low dtlltily OLC cllanMIIU\lt lnvos1mtm per und 

POTS Channtl Un~ Coin Channtf IMll 

DI.C Type Ch&nntiCMd Ho.Un .. Channtf CMd j Ho. LinN 

HJgn Oerl1lly GII·J03 SJII) 4 mo I 2 

Low Ottltily GR·JOJ S6()l) 6 5600 5 

Suppon: The..,,. of ind,.u:lual POTS Channel Un11 CMdt "'" uumaC<d by • cum of " P<tlenctd 
our.s1de pl111t t ·l p«U with cxtalSIVt u .pcJJcnce tn concrxuna for DLC clu.nntl PJftlU For 1ht l o ... !Xn11~ 
OLC .. lhe cost is but.d on vtndot lill pnc.n and &n esunu ttd 2$ puc·ent d•scoun• bucd Ot\ tu;e \Oiurnc 
p.urchucs. 

atsper Cb I U I a 1 lODe - J.S.6. DLC Ll 
O.llnltioo: The number of llntt Ill ac can bc tupponcd on • 1111&1< OLC channel unc~ 

Otlaull Valua: 

LlnM .... Cllannel Unll 

POTS Channtl Unit Coin Channtl Ulllt 

No. Llnll Ho.LinM 

·303 4 0 2 
·303 6 6 

Suppon: This Is baed on vendor dowmcnWIOft 

culty DLC to CR-303 OLC Cutovrr 3.5.7. Low 0 
o.nnlllon: The thr<thold number oflfntt trrv«<. &bo~c whkh the OR·lOl OLC " oil bc '-"<d 

Dtfe uU Valu.t : 

OIWOl DlC t::":llly GR·JOl DI.C CuloYit I 
Suppon : An lA&lytls ofinitl&ICOSQ 
cosc elrt cnve dwl a >ill&k latJc 10 
Dent ley OLC units, tilt latJtr unit 

rcvu ls llw 2 Low IHruny OLC uncu. ul40 hnn uch. arc mote 
LC unol woth a capacocy of 611 lrn«. lkyond "'"" !~ hnc L<ow 

Is less (Otlly. 

rJ"IodJ per Romotc Terminal 3.5.8. Fiber S 
OtOnlllon: The number of llben connected co c..uh OLC tttnOC.t ttnn1nal 
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Default V 1IUtt! 

High Otntlly GR·lO• DI.C low dtnal!y GR·lOl OlC 

Suppon ; HM .S.Oa a.s.sumcs ~ cont1Jutluon wsUl (\llo'O matft fib<n (one for tnrum11.11.u1 one rot rt<ct" c J .and 1'>0 p<OICCIIOft fiben (one for lniUm" and one for r<Cf ... C) The pt01CCI10ft fiben UC <QUI~ >-"ld prl>"U!c cnrumtUtOn redundAncy f01 unproved WNIC< rchabtht)' The number or fibenrcqwcd "tuwd on ... tndor documcnt1t1on. 

3.5.9. Oprfa l Parch Panrl 
o.nollloe: The m¥C>Dn<nlrcq""ed for u ch opllcll ~"''" 1"-ftcl•uoc..,cd " "" • DLC rrmolC t<nn"•' 

D<fottlt Valau : 

Hlelo ~Gil-* ClC Low 4-.lly GR·lOl OC..C 
SI,OOO S I.CIOO 

Sappan: The cost (or 011 111sWicd fiber o¢c ~~~ 1"-ftcl. 111Civd1111 sphc1111 of tile fiben to p•auols ..... Ulltntted by a tum Of upencnc:cd OUUiclc plant OperiS wjlll UlCftlive Upcncnct Ill CO<IITIC11111 (O< op<tu l pocch pancls. A fiber opcic pacdl pancl.coatauu no cl«1rano< . nor mo•ona pazu. b.tt • llo"'' for lilt phy>tal crou •-or moe. NU~II. 

3..5.10. Copper fctdcr Madmum Dlstaoct, f eel 
Dcnnlcloo: lltc (ffikr lcn&lh abova whkb fiber (ttdu cable ls ~ Ill hcu Of COj>ptt Ublc The ••luc mUJt be leu 111L1 11,000 (M. 

Dtft ult V1lut: 

v,ooo"" 
Seppon: Tbt chan below dcpcU lllc mull o( muklplc MM•tiwy .....s or me HAl Model. "'htntn lilt only variable cllanlcd is lllc coppct11ibcr rrwum\1111 diJianu poin1. R«ulu Uldocatt lllu Loop Cosu per mQIIdl drgp oft' u dlc libcrlce~PP" crou-over dlslltiU Is IActti.Md. This rcductlon in mOftthly cosu "• t\maiccs orlllc IAwMDIIII4 mainttnanu ....,.,, dlaran f01 tbc loop Then" a """r'""' •lop< from an all tiber fccdct .. 0 ldl. dowaiO 9,000 r .... whm lllc slop<-.. rucntllllyl\at 
HM S.O• uses r.c .. nl parammrs r.o dtltnnU>t lllc nctd for fiber (ctdct cable. nthet tllan copper frrdcr cable. These include I) usurina dw die tmal copper cable ltJ!p f01 bodlcoppcr frrdct and copper d111nbu~ do noc cxcud t!oc ducsbold value sa b)' clcbullac l l ,OOO fm, %)utllnftl lhltlllt COI>PU dt :nb\ltioft d~c &lone cloq ftOifJICiod t!o.lllmhold valut In b)' dofau~ IC 11,000 ft<l, )) &IIUIIftJ lhll copper ruder cable docs noc c•cttd tilt Copper Feeder M.uunum Ottuon« sn b)' default hrrc 11 9.000 , ..... and wtly. HM s 0. 1C$UIO ... j ( copper rctdct b called,,.. ai\C1 cumononJ die J lt1U •bo•c whcllltr lib<r fc..SU "'C'•Id fun a low« lrfc-cyclc COU liuA copper frcdct b&>cd Oft WIU&I caiT)'Iftl 
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dtMlU thai tncll>dc the efftcn of dJI!cnncu (OJ Lll' tUIIItnl ut copper cable • > fib<r Ubi< plu> iOLC 
depr«~.o~.uon rare d.lfrtrcnc,u bcrwctn tcc.Mofoatc''• M4 ma.uucn~~Kc coli dt!Tcrcncu bt""'ccn 
tcchnolOJICl. If lib<r baud I<Chnolot r ulruup.nu'f.then HM S 0• .. ,u n ·cornput< th< copp.r ftedcr 
.. tibet («d<t 

...,. .... .., 4 Niy . .. 
ert.a of F!OttfCOH't'f c~ Of•~ 

i 11261 ----------------

1 11164 • 

IIUl • 

jl::::. 
,,~_,. . 
I U,. -----------------

) • • " 

:1~. 1 1. Common £qulpmtal l avatmea t per Additioaal Llac 
lac"mtal 

Denolcloo: 1M cou of the cornm001 cquipmenc req~~lrtd r., each lddlllonAJ ltne module 111 • rcmO<e 
tmnlll&l 

O.Ca•ll Val•a: 

c-E""I;c-•"'*'w'llper\d% IIIUno 
lnaM....,.. 

Hlgll Dtn1i11 GIWCn DI.C low donaky OII.JO:l 01 c 
mUM... I C 

S1UIO 

120 UndiCi t rt 

u.~--~ 

Suppon: The COSI of an additlon&llncrcmcnc of l41t.,Utd Dt&illl Loop ElectrC:.:.:O wu <>Clllla!<d by a 
tU m Of Uptricnctd OUU!d. planl UpaiJ with U ..... ivc upaim<e In CO<IIr'l<lllll (Ot nmOC< lttmonaisil• 
orutallaclon>. Low DeNley OLC IUIIlrial <OIU.,.. butd on vendor llU pricn and an ntunlttd lS pctunt 
discount baud oa lat)e votum. pcA'dwa. 

3.S.ll. Mulmum Number of Additiona l Lint Modulu per Rtmote 
Tcrmb:lal 

o.nottloo: 1M numb<toflmc module-s (in ~mmo of67l or 120 l111n l llw <an II< add«! co • mnotc 
trnn!IW 
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O.bult Volutt: 

High Dln1ily GR·lOlll.C low 4onlily Gll·l03 OI.C 

2 I 

Suppon: A standud OC·l multiplcxtd Site <a~~p<ov•dd OC·I •>ll<m•. nch 11672 linco The HAl 
Model allows for addin&llddlttonal Common Equlpmmt lnvcsnncnt modulu to an '"""167~ line 
s)stcm, ~d I addnto.nal Common Equlpmc;nt bt,aunc.nt modu&c: co &.n lnfll~lllO ltnc Jtllcm 

Htp Ocmnv Applicauocu. 
ll>"luk proc!ucu from d1ffcnn1 vendon of l&tfe NCiOLC ~mOtes (Of h•ah dtru1ty apphut-• arc A'ill>blc 
m • •&n<t)" or so:za. HM S Oa models cyptul d•J•'-'lloop umrr ~mOte, .... as fol..,._, 

6 71 OSOs Modeled by HM S Oa u ao lnncat Lmc lncttme1\l 
I )"'4 OSOs Modeled by HM S.Oa u an ln•U&l Lmc lnc.~cnt plw One Addn•onallnmmenl 
2016 OSOsu Modeled by HM S Oa u M lnltlal Lint lncrcmcnc plw T,.o Addlltonallncremenu 

Low O.tui!Y Aepllca!>Otl'" 
Sunclatly. d1uc OR . wodc Y&n<ty or OLC p<odu<U I VIllablt (Of low densay appllcauocs The ,., ........ 
SIU> an mocklftl in HM S Oa: 

120 0S0s Modeled by HM $0. u u la•ual l.,. lnttcmCIU 
240 OSOs Mode ltd by HM S.Oa u u I nnw LIM lncnmuu plus One Add•uOtUIIacrtmtnc 

u jVou 1016/IM lfi .. OII Tt rMutDI Co&,rwu lwlw H#" t~W~tloblt ,, 1M M~V4.tt pl«t I , •o-w 
tllM. tJJtd itDw "-"" ol>urwd at fW/d sii<J by""' '""" of owwd• pioN ' "1"'"''"1 """" wllo 
ltuvo talln plwtt>fTGplu II/ sDMp/< sills 

HM !.0• lnpula Po rtfolio 



J.6. )IA~HOLE INVl:ST;\IE:'\1 - COPPER fEEDER 
Dennotlon: The IIUU!lcd <011 of • prc(abtouttd ccwrctr manl!olt . oncludtnJ b.lC~flll.&nd mtoutton All the no.,.,u ltetttd mum the follo,.UII tablc arc ~rat< I} .adJuwblr 

Otfl ult Y1lu.,: 

Copper C1blt llan~ lnvt -
Otntily Zont ltlJWiab F.-I Slit T OUIIUttrial uuv~~~on & r otot~rua~oe~ CO'tt< C.U.wy B• tldll llanholt 

0.5 S1,865 suo St2S f1. J41l suoo $5141) 5-100 $1,!65 ll$0 $125 S1 . .l40 12.!00 S5. 140 100.100 SU65 mo $125 S2..l40 l HOO s.s. 141) 100-650 $1.16$ Sl50 Sl25 S2..l40 suoo S$ 140 
6~SO $1 ,16$ ll$0 $125 S1.J40 SJ 200 $$540 S5CJ. 2.SSO • Sl.!65 Sl50 $125 S2..l40 SJ SOO U540 tSS0-5000 S1.865 ll$0 Sl25 S2..l40 SJSOO U540 5.000.10.000 SU65 SJSO $1 25 11.340 uooo S7.J40 10.000• $1.865 ll$0 Sl25 S2.J40 15000 S7 • .l40 

Suppon : Cous fO< •lliouJ uaoVIIion mtdlodJ we~ .s~U!Iucd by a tu m of ••pert<n<cd outstdt pl .. , U ,p<IU. AddlliooalwtfonnallOII wu obWncd ftont ptVlt&d I'UCI\Rtl SUU other lllfomw..., '"" pro>KI<d by tcvcnl ccwtii'Kian wbo .-irlcl)' pcffonn n c••won. cOitduil, and m1nhole plKt mtnl won (O< telephone compuia. Ra\IJu Of thotcll\qultic1 .. ticl&ud tilt opUliOIU of ouUidc piMI ClptnJ and lf< rcvu.lcd in the followfn& chatu. 

W.nholt W.ttri&l 

U.liOO 

$4.100 

$4,000 

] 
13.)00 

13.000 

1:: 
I UOO 

$1.000 

llOO 

MaJ'Ih,J.t M.tt:en.t 
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M.tnhole Elleavetlon & 8ac lt1111 

JtOOOO 1 -------------------, 

J:: l----------------1----l 
J SA OOO I---r------t-----
l 
! U,OOO 1---t------1------1 

~ L---------------------------------J - ' MH E:.c.w~M MH E.tgoy~M MH ! .IU 'f'IUCW'ItOfil 
11un1 s-... ....,. 

3.6.1. DewaltriD& Fector ror Man bolt Platt mtDI 
Dcna tcloa: lb.t (racdcclll inc:ruu fa 111onhok plaucnclll 10 ttRccta.ddluan&l '"'' r.qu~ttd co uuu ll 
manholes in lllc pre-. or sballow w-llbk. o.r ... k vahoo b 0 2. ~lilac htalt waw ubln wtll 
OllaUK ., .. ....._ llld nsunl COS& by 2<M. 

0.20 

Sapport: GI'OUIId Wlllr iJ no1 -.ny 1 pt6bltm wtlh p~owv., and ~mKhma. d sofkru lite pound &nd 
UJIIIlfy doa nol hin6tr ucavadoe woric, 1ft dlo IVIaaH or Y<f"/ Wrt conditiON, C0<111'1CIOf1 nmpfy mal« 
SWt IIley &IWI )'t IIJt cndt vthlcla, whldl b dlo -.J l)'pO of cqutpm<nl uwd tit lilY CUI 
MAII!Iok cuavation llld p'v -=• however, CUI lolvolw somcwlw UICtC&I<d COliS In vory htaJt ,.at., 
\Able arus, a coocrt~a ...-.bolt wOI ICtll&lly tmd co lloa& whtlo ~ lllmlpl placcmc111, rtqi'IMI 
addicion&l pumpilla llld ~duMa~ waR:. Atltr lhc manhole " m place., no addluon• l 
cost " involved bccaUH or ..... 

3.6.1. Water Tablt Deplb for Dewalerlna 
OcRoltloa: Water ublc clopdlll wltldt dcwautlna factor 11 in•oktd 

Dcloult Va lor. 

500ft. 
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Suppon: Clus A m&Molct .ore n01mally piKed t1 a ckpUI of IPI'•O>un>Jely I fw Some rt1Klual "''"' 
0$ l)'p!UI. Thetcfort. > default YIIUC Of$ f«1 IS re<ommcndcd 10 r<p<C1Cnt Ill) 1dd1110011 CO" UICIUtcd 10 
eve (O< hi&h wwr dlfficvltits "' m&Molc plocem .. u 
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3.1. PULLBOX INV£STME!\'T - I"IBE~ I"EEOER 
Otnnition: Tht lnvuantnt pe-r fibtr pullbo• 1n ''" fttdu ponton ~f tile • ..,. ..... 

Default Vala .. : 

Flbet Pullbollnv-

o-Ily lone PuGboJ ltlai.Mb Pulllas tniUIIJIIon 
G-S uao S220 
~·oo 1210 mo 

tOG-200 s:zao 1220 
~ S280 S220 
~ s:zao 1220 

&»2.5SO 1280 S220 
2.550-5.000 S280 1220 
s.OOG-IO.ooo s:zao 1220 

10,000. s:zao 1220 

Support: Thcltlfonnatloa wu necivod fioom a Voce Prntdmt of PtnCcll CQfP9nllon 11 Supon:om "96 
He sw«< a pncc of oppro.dmately SUO for ont of tll t lt luJ<:r box ... wttbout a lotte <Ofi)Onl< pure hue 
dtteOWlL lndl>lllnl uutal~. HM S 0a uses 1 default value of SSOO 
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~. S\\HCHINC AND IN'Tf.:ROFFICE TRA.'\SMISSION PAIU.\1ETERS 

U . END OFFICE SWITCHING 

4.1 .1. Swiech Rni·Timt Ltmic. BHCA 
o.noltloo: The mutmum num!J<T or busy !low <&II aacmpu (BHCAl • "''"" un h&'ldlc lftll< moc!<l 
d<tumu.u th.ollbc food on • p<OUU«, ulculalcd u Ill< number or bwy !low n il •n""pu '""" the 
PfO«SSOf fear.rc load mulcipUtr, ucecds lht swtrch ru J tvnc- hmn muluphcd b) 1hc ' '-IICh maumum 
prtXUIOf' O((vp&n('y. 11 * I If add I IWICCh CO tht WIIC Ctt'llt f 

Ocf• uh Vafua : 

t.lldl ~ lmii.IHCA 
Llnn ... lld IIHCA 

1·1,000 10000 
1.@10.000 50.000 
tii,OOG-&O.OOO 200.000 

&0.000. 1!00.000 

Support: lndusay txp<I'ICnCO and uptnisc or HAl. ThC1C awn ben .... well Wttll!n the,.,,. of the 
BHCA lomtWtOIU NOR TEL "'PPiiu tn tiS Web sue." 

1-.....;!ll.wy_ Hour c.tl Allempl Limb !rom liclthel 11 T ""- lnclm« Sill 
PI a : ..._ llltCA 

1---
~Sotill 10 

$o.tperNodt s.nn 20 
$o.tperNodt sn. 30 
~Ioiii sn. &0 

~S....SO(RISC) 

~..-_s.c-..;. "Hoda Sines 60 (RlSC) 

4. 1~ Swltda Trame Umic, BHCCS 

200.000 
<1&0.000 
660.000 
8110.000 
I 200 000 

I &OO.OOO~modt) 

Dcfiollloo: TlMIDIXim.,.- or lnJftc. m&UUI'Cdln lwftdnds or call ..condl ICCS). Illc swtCCII an 
cmy 1111bc busy bout (BH). trlllt motkl ddmnlllr>lllatlllc olfctrd ~ntlk loodon an end omu 
swnchlnl ncrwort ucccds lilt nlllc lim II. It will odd a switch 

l • S« Nonhrm Tct«.om ·, Web m e at Nrp J. .....,._, IIO'ttl co-t 

HM 5.01 lnpula Pot1follo Pego 72 



Docum<D.LllJOII Rclu u Dale J111u~ ::. 19QI 

Ocfauh V•tuu: 

1·1 000 
I 0()0.10.000 

10.00().40.000 

•o ooo· 

e..tyHour CC$ 

30000 
1$0000 

600.000 
1 aooooo 

Support: Valuu u lcctcd 10 be COO\IItl<nl wnh BHCA lunnn1umlns., ••ms: hold•nslfmr of r. •• 
mllluU':I 

4.J.J. Swircb ~tulmum Equlpp~d LID~ SiLe 
Otnaldoo: Tht muunum nilmbcr of,.,., plusl7\llllc poru llla1 • 1)-p•col a., ,w '*"'h"'l mach111c can 
\Upport. 

Otf1ull V1loc: 

80000 

Sappon: This is 1 - · • &Ulm!P'QI bucd 00\ tndlulry commoo ~cllld die L11<cn1 
T<dl:loloslcs wtb lil&." The l ila stasa dw Ill< 5£55.:?00 an provide KrYICC f« ..,p 10 u m111y u 
I 00.000 liDcl bon <111 be <llllll«fcd even lat-&tr • Tho HAl Mocltl ..,._.., the I 00.000 10 10.000. « 10 
pcrccn~ rtCOIJiidnl dw pilnnm wtllnocryptcall y wwnc Ill• IIlii upocuy of 1!1< """'h c111 be uua 

4.1.4. Swfrcb Port AdmiDulnriYt f iJI 
OtRaldo<l: The prrccnt of lln« 111 1 ""lldl dw an w iped 10 subtcnbcr\ compored 10 the IOCOI cqu•ppcJ 
lines m a switda. 

Dcfull V1lao: 

OM 

Support lndu.suy cxpcrionct llld cxpcniJe of HAl in CO<IjunctiOO\ wtlll subJCCI matUr uporu 

4.1.5. Swfldt Mulmum Procusor OccupoDcy 
Otnahloo: The trocdoa of tGI&J Clpl<tly Cm<UW«<"' bon y hour u ll a:um~>C~. 8H<.Al on cnd omu 
twlldo .. al ..... cd 10 uny bof«c ll>t mocltlldcb IIIOIIIU """ch 

11 Set Luunl"s Well sue u llltp 11-..-lw:Mt c....V,.,IJ)>JIJESSIJ<n>orr~ ~'"'' 
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Ooo:umcogrl<>fl R· .uc Oa~e. lanuuy H . 19'11 

Ocbuh Vahrt~ 

090 

Suppon: Bell Communluuons RcK&rCh, UTA Swr~eltmt S>"""' Ctnm< hqwt....,l. XC1tOn l 1 
Tnffic C1pacr;y and Envltonmcn~ TR·TSY.OOOSI 7, luuc ) , Match 19&9. lil"rt 11 S·l. p 17·2-' 

4.1.6. MDF/Prol«tor l avtslm~al per l lat 
OcRaltloa: The Main Oisulbutloo ftllDC IllY.....,~ IIICiuciiiiJ p<OUC1or, rtqllll<d 10 WTIIIIIAIC one I lilt 
AcconiUI&IO t..lum'a Web oltc, a mAUl c!wnDwon ftun. IS " a t'tamcworlt uo<d 10 crotWOMtC1 OUIJidc 
plant ublc pan 10 «nnl otl'tee swrldllna oqwpmcn~ but abo UCT1Ct facrhl)f cqurpmcN such u Oll'rcc 
RCJ'Ukf Bays Mel SLC[RJ CAmcrCcnnlOtl'ra Tmnwb The MOF IS u>uaUy uscd 10 P<O•rdt 
pro<rcrion and 1es1 access 10 11M ouuldc planr cable pa111 • 

Otfaull Vola., 

Sl2.00 

Sappon: Thls price-obcalMd by Telecom Visions, Inc , a consultiiiJ fll'll'lllw &JJtOitd rn lire 
prq>ar1D0e1 of I1IJ lllpll Ponl'ollo. &ora a major ll\lllufacnarCt of MDF rn..., .. and ptOCcnon A ,..,.w of 
!Ius pncc Willi ia!OI'II>IIIall avadabk lD ...,_. ~p rndkaus dloll1111 u a <Ompcuu•c "''"""'"' 
cost. 

4.1.1. A11aloc L111t Circuit OI'Csct for DLC llau, per l lliC 
O.Ralrloa: llM reduction Ill per liDo rwitdllnv"""'"' ....,ltln1 &ora lire facrllr•r lmc cuds ate noc 
rcquiml in bocll the swndl and ,_ lmlliiW for OLC •IM'<d 1111<1. 

De laull Volu: 

$5.00peth 

Suppon: Thb b a HAl a<imala, wblch b uMd in lic11 of forwlld looldna altcm11rve• from P<fbllc sourus 
or ILECs. h b based on consullldons will! ATAT and MCI subjCC1 manor upCtU. 

4.U. S""lcll Jutallalioo MuiUpller 
o.nallloa: The rclqlbooo c: ; i/ lllvurmmt rn swiCCh cnarnccma and ons<aii•IOCI IC1lvn n. ul'fcu<d 
as a mulllplicr of lire rwhdo 111-

Otfaull Va luor 

110 
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Suppon : The 10% f•otor u1<d 111 the HAl model wu clcnvcd bu<d on th< follow1nll 1n(ormauon Bell 
Atlantic ONA lilllli (FCC Oockct 92·91) on Fcblwty ll. 1992. il>o"<d H>n&c of cn&lii«MI f.~<t0<1 fO< 

the ditTcrcnt Bell Atlantic 1WC1 bctwctn 01 and .101. The SBC ONA filii!& (fCC Oock«9l·91 I on \1•~ 
I I. 1992. sbowcd I rLOJ< O( CIIJin<CflnJ and plant labor (Jtton added tO&cthcr bcrwccn 0179 ""~ 1:11 
The 10% lncremcncai.Ou<d (ICior b I rallly COIIS<I'\'IUVC nllm&lc, , •••• "'' ransnlil<d by 1\00 RBOCi 
Willi traditional AR.'v!IS-baa<d rmbcdd<d cost fa<tor JovelopmenL 

-1.1.9. Eod Office Swilcbioe Javulmca l Coosraor Ttrm 
Dt finllioa: The value of tile COIUDIIIt r 01 appwlnJ in the funcnon that colculatu the pcr hne iWitChiOJ 
tnvnlment lS I function Of JWi~h lint Siu (Of anamalpm Of bOJHcmDCe and Slalld a ion< 1\0UCites. 
exprus<d s<pantcly fot DOCs and latJclndcpcndcnu (ICOs). on !he one hand. and for snlliiiCOs. on tltc 
othtr hand. Tbe l'uncdon is ( .Qi( pet ltnc • A '" X • B. WhCff X IS lhc number or hnt'$ 

End ome. ~ 1nv..-Cofts1ar4 Totm 

IOC l l.qe ICO SlnaJI ICO 

S2A2.73 s-&16.11 

Support: The IWI~inl COII IutVC)'S wmo d<vcloped usinarypiu.l per-line pnces pal4 !>y BOCs. GTE 
and och<r irul<pcndcnu as rq>on<d in !be Notlltm Bu.:inels lnfonnauon (NBI) publlcanOtl. -u.s. Cctunl 
Office Equipmm1 Matltei: 199$ Dacabut," compared 10 swi~ slu and clal& from tile ARMIS 4).()7 
report." 

<4.1.10. Eod Omee S"'l lcbill& lovatm~ol Slop. Term 
o.nallloa: The CDCUQQimulliplyinalba los ~ oppc.vina in the EO swi~IIIC inv<tlmcnt l'unc11on 
r A" 111 the function s.llowo in ~ttr 4.1.9.) tlul calallatcl tile per 1111< >wHcllin& lnvutmtnt 11.1 a 
function or swllc.b lint liD: ror ... atnalpm ofholl-mnoce and >Wid alone ... ltcltn This tcnn .. the same 
lor BOCs.latJc indcpcnclalts. a.nd lllllillndcpendcntl. 

O.la•lt Voloe! 

-14,1122 . --------------~ 
Svppon : The swhdtlna COlt swwys wm d<vclopod usinarypocal per· line proccs plld by BOCs. GTE and 
ocher indcpondcnts as~ ID 1M Notlltcm Businns lnlonn&uon (l.:ll) publication. ·uS. Ccncrol 
Omcc Equlpmmt Matltct: 199$ o.tabuc." compor<d 10 switch 1lu and data from tht ARMIS 4}.()7 
repon." 

HM 5.0. 

• Notlltcm Busmus Information study: US. C.-GI 0/ftc• £Jt• rfJ"'tnr .IIM4r- 199>. 
Mc<:iraw·Hill, New York. 1996 
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[)o(umcn1011on Rrluu 0 11e. hli\UIY ; 1. 199& 

.f.l.ll. Processor futuro Loadio& Mulllplitr 
Ocnolllon: The amOW>t by whkh the load on • p<OCUSCt nccecb the load UIOCI.,td wull Otdll\aty 
Lclepbonc calls. due to the pr~uncc of VCIUC&J (urures. Ccnau. t tc .. u.p«ss(d .u a muh.;hcr of nom"'"ll 
lood. 

Oclault Volue: 1.20 (or bl.t>IM:ss line pcrccntaae up to the •anablr buunen pcncii'IIIOII ralt. rncrusonJ 
litttarly aboYC that DIC tO I finAl Ylluc O( 2 00 (or 1~\ bulll\t U htiU 

Support: ThiS i$ I HAl ntimatc or the impact or IWitch (u Nru !yplcally uuHtcd by buStliCIIU on swuch 
processor lood. 11M asswnpilon ,. ihal bulinw I&MS cypoa.lly lnvolct lfiOtc fc11111tllll4 UNtm 
Thct<forc. butinus lito<J atftc1 procu.so< rul time loadu\1 more than rn •d<nuallll\u . It "buco on 
contulta110111 wull ,. T.t:T &nd MCisubj«t monrr upcru 

·&.1.12. 8aJID.cu Ptottntloo Rario 
Ocnaltlon: The n rio o(bwitous llnc1 to total switched lines at whkh the proccuor fc&lllrr loadlliJ 
multipllct IJ assumed to rndl the "hu"'1 business" value o( 2. 

Ocfnlt Value: 

O.JO 

Support: This Is 1 HAiatim ... o(Ulc po1111 lllwhklt the numbcro( busintu lines w111CIIIJC the 20 
percent processor load oclditloft. II Is b&u4 oa cons.ultadocu willl,. T.t:T and MCI subject moncr .. peru 
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Oocwn<11tanon lUlu .. Oat<' JanuU) ! 7, 19ql 

U. WJR.E CE:-<TER 

4.2.1. Lot Sin, Mulrlplltr o r S,..l1cb Room Siu 
0tn.1tJoa : The mvJn:pbu o( JWIC:C.h I'OOfft Ult: 10 1111"~ .ll tOUJ lot lll.C lO Jtcom.mOd.ll t Out4hnJ Jnod 

D<Vl<IIIJ l'lqlll'miUitt. 

o.r .. u Valooo: 

lot Slu, llulllpllet ol SOI4tdl !loom Slu 

20 

Su pport: This Is a HAl utimatc 

4.l.2. Tudem/EO Wire Ceoter Coosmoo FaC'Ior 

o.nalllotl: The pti'CftiiiCtorandom '""rdlts chsl an also tnd oiT'~e< swocllu Thti occounu r .. tile 
fact diM Ulll4cau ancltnd otllcft at'l ot\m locau.IIOitd>ct, and IS <nlplo)cd 10 a•oiCI dov~lc Counllnl or 
1wnch coa:aaoa cqv'P"'"""' IDd wn cm.c.rt cnva=m• cn chnc: Ul.JW)Cft 

O.fuh Vallo: 

S•pport: This II . coasctVIdvcly low CSiliiUIU or !he nwnbcr or ollartd•U.SC ,,.,, .. .,.,baaed ... BellcO<c' • 
L«&& ExdlanJ• Routin1 Ouide (t.ERO) dol&. 

4.2.3. Potnr lovttUDtDt 
O.n.ltlM: T1M W1l'l......, in•<AI*'' rtq~~ircd for rocnrkn . beatty '""'"- ~k·up arnct>ION a...s 
,.,_ ~. tnma. u a lllaaloa or aw!ldllino ..... 

0 15.000 
1000 s 10,000 
6000 $20,000 

~.ooo uo.ooo 
so.ooo 1250,000 

Support: This II a HAl urimac.. 

".2.4. S'll'itcll Room Silt 
O.Raldoa: Tho 11n "' "''W' (tr< roq<~ln<l """'"''a '"'"~h and IU rclalcd <qUII""tnl 
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Oocwncn~uon Rtfwc O&tc JmuOI) ~;. t~l 

!)cf outt Valut1: 

Swkdl lloom sa. 
u- Sq. , .. ol Flooot 

~llequirwd 

0 500 
1.000 1,000 
5000 2.000 
25.000 5.000 
50,000 10.000 

Support! ln<IUJir)' npon<nttand tlptniU of HAlalona with lnfomallon W.r n from monu(ac:n:r<r 
product tnuanue (..,., Norut DMS·SOO PI&Mcr 1114 SESS Swn:dl fnfonmuon GuodcJ Funhcnnon, 
thew values.,. supported by diJC~~sslons over me yun wlllo ptt>OMcl frc<n LECs and COmpttoiOVC . ..... 
pcovidtn wbo ue f&mih.v with lb.c sitt of >wllch room• llvouV. uu .. t ion& ownc.hu llldlor acquonna >piC< 
for nftWotk swllcs. 

•U.S. Coo.ll~n~ctloa Costs, per Squan Foo t 
OtRoltlon: The cow of conSU\Iction of 1 wit< ctftiU bulldlnJ. 
o.r..,.u Voloa: 

0 $75 
1.000 $4$ 

s.ooo $100 
25,000 Sl25 
50.000 $150 

Suppon: Thuls • HAl csam11e. AllhouJb <011 pa oqu&no rooc acncnJJydccra..n u buildon& siu 
!ncrtua, die COIUINcticft c:o1l per tqll&nl fooc!J WWllcd IO incrtUt With the number of lul<l MIVCd 10 
a•:cCIWit for hi&hcr ptka l)'plcally ~boted wii!J puut pop~~Wlon dauluu whm: llr&<r s•rrldlu ttnd 
10 be loalud. 

.q,~. ~.~!!!!! rrt~c. P'r Sq111rt Fool 
OtRnllloo: The land priw UlOCW<dwkh 1 wlto cmt<r. 
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Docu.mcnwJon Rclel5e 0Jtc. JUtu.lf) 11. 1991 

Odault Values: 

Unu Price/sq. ft. 
t------ -+---

0 S500 
1.000 S7 SO 

s.ooo s 10.00 
25.000 s 16.00 
50.000 S20.00 

L-------1---

Suppon: This i.s a H.At estimact:. Lalld cosc per squuc foot arc assumed co tncrc:uc wn.h the number o( 
li.nu Kt"C-d 10 ac-eownc (or hi&her prieu cypically ~1a1c.d w-i1h putcr populauon dcmmu ""'·here t~r1cr 
1wicchcs u e louted. 
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J.J. TRAFFIC P.~RA.\1 :n:RS 

~ .J.J. Local Call Anrmpu 
o.nartioe : The ftUIDbct of yarty loaJ ull .:wnpu. u rrponrd to lllc FCC 

Ocf1Uit Val"': TakCft from ARMIS t<poru for lilt LEC bconJII\Iditd 

Suppon: 1996 ARMIS t<pon 4).01 for n011·TIC11 LECs. oht dr fJult valvr lllh< ,.,,.,, prr lc1< IO< JI 
<•II •ncmpt • t lut for all !CO. rcpon~na to ARMIS 

~.J.l. Call Compltrioo Fn<lloo 
o.nnillon: The ptrci'I\UI< ofullltlmlptl ~hot ,...II., • compl<ud Clll CJ!ll lhl: ruu~"' ' bll•~ 
"lft&l. no liUWc:r, or .,.,.-011< blocltaac t.r< all consodc:rtd UKomplctt. 

O.rault Valu: 

c.l Con ~· ldatt f t.c2lon 

07 

Suppott: lkll Comm..aicldocu Rcuardl. UTA $W'.«Itint $ytt<1N Gt!IPrc R#q""'"''""· Swoon 17 
Trame C.pachy 0114 Envltonm..,t. TR·TSY.OOOSI7,1uuc l, Motdll919 Tllu nwnbc:r 11 a compotl« of 
the rtwlu """"" .. IOblc 17.6-8. 

4.J.J. latraLATA Calli CoiDplct~ 
Ocnaltloa : Tbc number of yarty zni.A TA complttcd coll11ttmpt1, u tqiOfltd to the FCC 

Otr .. h Valar. Tat... &om 1996 ARMIS rcpoo1J for tile LEC bc1111 snodlcd. 

Suppon: 1996 ARMIS rcpon 4).01. for n011·T1cr I LECs, the dcfaullvalue "lllc .-cr•a• prr lore 
lnni.A T A calls <Oftlpl<ud nluo ror aiiiCO. roponiola to ARMIS 

4~ •• • latnLA T A latrastatc Calls Compltltd 
0.1\altloa : The number ot yarly llototLA T A lioaull:c e0111pkt<d ullllttmpt' u reponed to tile FCC 

Octaak Valac: Taba ~ 1996 ARMIS rcpoo1J for 11M LEC b<ICI .nodJcd. 

Suppon : 1996 ARMIS rtpon 4).01. for non· riff I LECs. llle default value 11 the avcraac por lone 
lntrrLA TA lntrutltc calb complctrd •aluc for aiiiCOs rcponlna to ARMIS 

4.3.5. latc rLATA I Dttn~tt Calls Complctrd 
Dcnnltlon : The numbc:r of yc.vly lntcrLA TA llllti'SUic complcud ulllltcmpu. u rcponrd to the FCC 
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OocumcnUIIOn Rclc:u< Oat<. JonuU) :1. 1991 

Dcfoult Voloc: Taken from 1996 AR.'11S r<poru fer the LEC b<IO£ srudocd 

Suppcn: 1996 AR.'I11S rCJ)Ort J ).()l f or non·Tocr I LECs. the dc(>ull •-.luc ''the JV<r~l< per hnr 
onl<rLA TA tnltrstm ails compl<icd v;tluc (or •HI COs tcpcrton& to AR.,IIS 

~.3.6. Local DEl\>ls, Tbount~ds 
Dt nnltlcn : The numbc1cf yurly letol Out Equipmcnr MUiutt~ IOE1-hl . ., rrpcncd to the FCC 

Dtfault Valor: Taken &om fCC r<poru for thr LEC b<Ul& 1!\ldt<d 

Suppcn : Sre FCC Monitonnc Rrpan. Docket No. l7·H9. M1y 1995. Ttblc 4 IS 

4.3.7. latnar.tc DEMs, Tbouaaada 
o.nnltloa: The number of yurly inrraswt DEM1. as rrpomd to the FCC 

Default Valut: Taken 6:-om FCC r<pon:s for tilt L£C bcUl& sl\ldtcd. 

Suppcrc Src FCC Moaltorin& Rcpan. Docket No. 47-ll9. May 199S. Ttblc 4 16. 

4.:u. latcnr.tc DEMs; Tbowuds 
Dcnaltloo: Tbc number of )"''tly ln-. DEMJ. u roportcd 10 the FCC. 

Default Val at: T&kC111i-om FCC l"fpcnl for d>c LEC be ina rtwllcd. 

Support: 5rc FCC Monltorina Rrpan. Docker No. 17·ll9. May 199S. Ttblc 4 17 

4.3.9. Loa! Bu.slatu/Rcaldcatlal DEMs Ratio 
Dcnoltloo: The ratio of loaJ Blufnw DEMI pet line to local Retidtntial OEMI pet file 

O.!ault Valur. 

1.1 

Suppcn: Th4 Is • HAl Ulimolo. b&ted on COIUIIIWlocu with AT.tT ond MCi tubJC<1 maner upcru 

4.3.10. latTUtatt Bualacu/Rcaldeotlal DEMs 
Otnalllon: The rario of inuuult BUJUl<U DEM1 per line to intrUiltclltJtdcntlll OEMs per ltnc 
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Oocwncnu ucn Rck ... O>t< J.nuuy H. 1991 

Odault Valac:: 

1n1tu1o!e Bus I Ru DE.Ih R,.;o 

2 

Suppon: Thll u a HAiuumaiC, bucd cn ccruuluuon• wclll ATAT and MCI IUbJCCC oun« "peru 

~.3. 11. loltntalt Bus io us/Rtsidro rlal DEl\b 
Dcllaldoa : The rwo of uumwc BUIIMSS OEM• per hnt 14 llll<nWt RtJod<lliUI OE.\u per l111t 

DcfiUII Valuo; 

3 

Suppon : Thli iJ a HAi u tlnull, bucd on cocma/wionJ ,.,ell A TilT and MCIJubJW montr upcru 

4.3.12. Buay Hour Fnc:tloa of Dally Usa&• 
Dcllaltloa: Th< pctWIIIII.• of d&cly .,.... dl.ol otcun clw\nalllc b•IJY hour 

Dcfn h Valu: 

0.10 

Support: ATilT c.p.ciry Co.a Study.• 

4.3.13. A1uutal1o Dally Usq t Rtdu~tloo Fa«or 
o.na ltloa: The cl'l'ecti-. DWIIW o(bulfDtu day~ Ia a yew • ..wd 14 CDOCC'Dlnlt Ollll..aiiiSIIt 0114 a fewer 
nwntxr of day~ 11 a ~~q>ln dctmninlna buJy boar UJI.II. 

Dtfaull Valot: 

HM S.Oa 

770 

"Blab. VA.. FlyM.I' V. Jcnnmp. f P . ATilT Btll L.aborau>na. "A StW) ~ 
AT&rtC_,..Itori ' Cip«uytoAbJ.,blt~~pHIO._,jG,o•t~ IIIIIC l0. 19.0, p 10 
Filed In CC Docket Ho. 90-lll. 

"Blob. V .A. FlyM.I'.V . lmnina•. F B . ATilT Bell L&bora14nu. "A Stw/. of 
AT&r·,c.....,.m.,., · c-uytoAblo-b ll.opHIO.-ttdGrowt~ lunc lO. c990. p 10 
Flltd In CC OockCII'Io. 90-lll 
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Ooo,mtnw ton Rcl~uc Oatc. JJ.· ~ 27. 1991 

4.3.14. Holding Timt ;ll uhiplltn. Rtsldcnc iaVB usloru 
O~nnltioa: The po,·muJI modi finucn tO ttt~ IV<rlCC U tl "'hofdlnJ um: 'I ~ , cluUHOn• h) tctlce! ln:cmc: 
usc or orhc.r uusu. c-xprt-lJCd &J • muluphcr ort• c ftoldm&1vne uwcu•c-i1 v.nh ord1nary usJdcnHl l or 
bu•mru tclcp/lonc ulls 

Ocloull Volua: 

'0 10 

Support: The purpose or thiS ~r>mttcr II 10 • llow uteri to "udy 111< •m~>•<L or cncrc.utn& lhe of(trC'd lo•d 
on the ncrworit. The de(aull value of I mnn1 tht load 1111\at numllcd fTom OEMs 

4.J. IS. Call Ancmpcs, 8UJ)' Hour (BHCA), RtsidtorlaVBwintu 
Oal!llltJoa: The number O( a!laLUmpu on&Jtwcd ptf rnidc11tc.tJ and bvJanru IUbiCtlbtr dUM& the lxnr 
hour. 

Default Values: 

'l 

Suppon: Bell Comm1111icallons Racarch, LATA Swircloi"l Sysrau Gtt•m< hq••m"•""· Scaaon 17 
Traffic Capaclly and Envltonmcnl TR·TSY.OOOSI7. Issue 3. M&rdl 191q This numbtr 111 «><npcnllc of 
!be <tSWu shOWS> in Ltblc 17.6 C.V. 
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~.~. I~TEROFFICE I~\ l:ST\1 E:'-T 

~.4. 1 . Tr110smlu lon Tcrmlnalln••u trnra· 
Dcnoltloo: The tAvncncnt 111 I) 11\t MI)>C<j\ltpptd add'<lto9 mulnp!u rr IAD'II tl»o ntrxu 111uru II&Mlllnto oc...aa or OC·) fibft nnp. Md att ntrckd '" cac.h "'"C' CC'ftltf 10 COfl.nt('E the"'"' ccnrtr to the lntrroffou Obtr 11111: 111d 2) tile flllly·cquopp<d OC ·l OS· I tc""IJI.tl tnultipl«e" rtquor<d to 1111rrfue to the: oc...aa ADM and to ptO~Idc po'"' 10 pollll (tf(U~U ~f(1\ Ott•rl.t\1 ""tiC Cm1cn ~end OI(K't1 not conncc1c:d c1&t«ll)" to a fib« Ml "'ls.t .. lft't"Cttmtnc pc_r., OS· I- firvn •• "" J.mOVnl b) "'htch lhc .n•urmcnt 111 OC·ls 11 n:duced for u ch unu of7 OS· Is below Ml capocol) o(lhc OC·l Sn the ficurt on Apptndl< A. 

Default Valves: 

'""'"'*" Ptf 1 OS. Is 

120WI 

S50.CIOO SMI,CIOO 

Sapport: IJ>cllllll')' upcnct~Cc and uporuw of HAl. nrppkmcnt<d by consulwlons " 'til tclccommunt<:&nons cquopmcnt swpphcn 

·U.2. Number or Flbcn 

1 DS.Ia 

Dcnolll..,: The Wl>m<d fiber aosHCCtlon. or number of 1\bcn 111 • cable. 1n 111 111trrol'l"ace libct 1111111\d po-.nt to poinz---

Dcflull Vilor. 

I'" ____ Num __ .,.,2~ Fib«~ 

Sapport: The O.f..,k vt.14oc "(OGSJS1alt widlccmmon pn<1JC<J " Uhllllht r.rlccommun--. 0\d.mry ~nd .. nccu lh• .. , .,...., Judamcnt or HAl Model dcvclop<n 

4.4.3. PI,WIIavatmtlll 
Dcnoltloe: The <011 oflho s11on llbot COMtCIOrt d\atiZUodl d\c ~t~wotr'occ nnalibtn toll\t .. ,. ccnt<t 
trarumW>Qft <q\lipftl<lll Yio I peteh panel. 
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Ocfauh VaJut: 

Pigtllllnvtatmont 

S60ucn 

Support: A public source <illtnlt<S "''COlt or PI IIIIIs" S75 00 per Obtt Sec, Rt<d, Da>id p . 
RiluknJtal Flb1r Opt~ Nt~><crll ONJ E-ozm~mnr Gnd UOIIOMtc A""~""· Ancch Hou1<. Inc . 19'1;. 
? 9l The lower amount rcflccu 1n IIAI«tlt!Uie of pncc rrcnds Jm« thll fi1uu ~u publnhcd 

·'--'·-' Opllc:al Dlstrlbulloo Panel 
Donn ilion: The eou of tile pbrnul fiber p.llch panel ul<d to COM<et ~J fobtrJ to the tnnun1u1on 
tqUtpmtnl 

Odauh Vtfu•: 

SI.OOO 

Sapport: The cOJI for an itulal£cd flbcr opck potch poncl. mcludin& lpllcln& of the fibtrJ to P•J,.,h. wu 
cllimllcd by IICJID or upcrltn~~ OlltJick plan! cxpcru ,.ho have CGn!Bt!cd fOf such tnstallauons. A 
fiber optic po~<:h ponci<Ofltairu no tlcCO'OOIC or mo•ln& patU. but allo"• for the ph) IIUI ctou coMtcUOCI 
or fiber pistafls. 

•U.!. EF lc I, per Hour 
D<Ooltloa: The pcr-bolu c:osc for die •n~alntcml. lluttiJhtd. and inlullcd" ICliYTti<l for cqu•pmentlll 
~win center usocillOd wi1ll die in~tll<:c fiber Ml.llldlasllte ·pip•b" 1nd pllch paneb to whidt 
the tnn1111iulcn cqulpmmt b COIIMdCd. 

Dclault Volllt: 

Ef&J 

Sapport: Thil is 1 1\illy loaded labor rmc lll<d for die moll sopbWic&lcd ICChniclonL It liiCNdtl buiC 
,..,., and bcodlu. S«i&J Security, Rclid' It Pcnlioru, ~aemcntaupcrvision, ovcnune, ••cmpt 
mata!&J and mocct vchic:lc loodinp. A team of uptri-cd ouutdc plont upcns cltunlltd lim ••lue 

4.4.6. EFicl, Uolt1 
Ot Onltlon: The numbcrofhoun ~nd to Install tht equipment UIOCII1cd w1th the •nt«<mec 
cnnsmauion S)'ltem (MC ETA.I. pn hOilt. above) an a w1tt ccncc-r. 

Dtr•all Volot: 

32'-1 
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Oocl.imc-nu.not~~ RclcaJe Oalt J&nllflY ~~. t'191 

Suppon -: Thn unounl o( tabor wu csunuttd by 1 tc.atn of upcncnn·d '"l"'ttnnl u~. 1r 111ctudt1o 
the 1Jbo.r hewn ro UUUII.a.nd re11 rhc rnntpOn cqu1p.mcnl tn\-olvc-d tn ..n•• •omcc "lc thucs 

4.4.7. Reatatrator Iovutmtot, loJtalltd 
OeOnllioD: Tho installed con of lj\ oc~• opi!CCI Ir<J<n<rJtor. 

OcfauiC Value·: 

~1$.000 

Support: ThLI approoltMtioo was obutncd from • rcprosrnulwc of • m• JOr ll~« OflllC mulupte\rr 
rnonuf&<Nlcr &I Svpcrcom W. 111 June 1996 111 Dallas. TcU$. 

.u.s. Reatatrator SpaclaJ, Mlln 

OcOallion: The diswet bctW..., diJitl.iiOJIIal rcacnm•on "'"'" 1111tromcc Ob<r opiKS '"'"'""'" "" 
' ">"stem. 

llcfa ull V• lua: 

Swpport B.ucd oo &kl nptrimcc of ma.dmum dlstlnce bt!Oft fiber r<Jonmaicn !lorccuary. This 
nwnbtt is COM<rvuivdy low compaml to fujluu pn>dua l i~UaW~e. wbich 1114K&U> a muunum 
« acncntO< ll*ill& of llOtm. « approxim11ely 69 miles" (will> poll· lAd prc·amp). 

4.4.9. Cbaaael Baak lavcstmtat, ptr H Liau 
Ocnoltloa : The lnvuuncr.cln •ol« po6o 10 05-1 muldpleun 111 WV'f ccna.n rcquucd fat 10<0< lpULii 
access cucwu. 

Ocfaoh Volue: 

ss.oco 

Support llldwlay uporicoco and~ of HAl, supplcmtnltd by consulu uon1 .,,u, 
ICiccommunicatlotU equlpmon1 supplkn. 

HM 5.0a 

10 Fu1JIUU Nrcworit Conununlullocu. lnc produa 1hccc fat Flllh"'· l9! muluplo•rr. 
"Typ i<DI Opt/all $polt I.Poztlu SMF F1bL, (Smrl• Ma&t Flbu/ 110 boo ,,.,Jo poJI· aNi 
pu~p)." 
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4 .. u o. frscuoa of SA liats Requrriac .\lul ripluraa 
DrOnilloo: Tht ptt<MUCC or 19«~ l«<SI e&muu lllal rcquttt VOIC< Jnc!t 10 DS· I muluplt""' n the 
w1rc ccnttf Ul orckt co be amtd on cb.t U\terOf'f"Kc tnnMTSnuon S)'l1tm T'hts puamcter u ror vsc Ln 
COftJUIIctiOfl wotll 0 1!\ldy of tilt <Oli O( lptt~ OCC<U CII'<UIU 

Od t uh Value: 

Fracdon of SA Unoo Aaqulrin9 11ulllptu i.ng 

00 

Sap pore 'The CS.fauh VIM or U1'0 d appropnau .... tllr t\UlUII ICtofi..'NEs. .. niC.h llo 001 UlcluCt. 
1pcc~ acceu UWE. 

·U.I I. Dllftal Cross Cooatct SylltDI, l anallcd, ptr DS.J 
o.naltloo: The tllvtsancnr rcqulrt<l for 1 dial~ crou COMCC1 sytum tllar lnur!¥n OS. I "I"• II 
IK<Wtt'ft swoldla aad OC· l mu~iplurn. t l pnuc<IO<I 1 per OS.l (672 OS-0) bud 

OIQIItll CIOII COINd ,.,..... tut' ' 
1114 

S30,000 

Suppo" : Indllsoy uprtlcocc aad oprnlJc or HAl. svpplcmcn...S try coasuiWIOft.l willl 
10lrcommu.nlccdona cquopmcnrsuppllcn. 

4 ••• 11. Traasmluloa Ttf'lll1ul flU (DS.O level) 
Oti!JutJoo: The Cna»o or lll&lWtllll 0S.0 tlt<'U C&pOC1Iy lllal u.n 1<1\Ully be "ulut4 1ft ADM\, 05·1 to 
OC·l muiUplucn. aad cbatw' bonia. 

Otloall Va,.., 

OGO 

Swpport Bucci oa ouuldo plAnt subjCC1 moncr ••prn JU<~Cm••~ 

4.4.13. latcromcc Fiber Cable lavestmcat per f oot, hutallff 
Otnaulao: 'The ~nsulltd cou per fooc of intaoll'otc fiber cable. WUliiiiiC a !.J.fibcr able 
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Documcnt.o• ·n Rclwc ow. l&IIIIW') !7, 1~1 

Default Val .. : 

lntlfollita Flbw C.abla lnvNIInant, lnlllllltd, 
!*foot 

SJ 50 

Suppon: r.'OT£: 171t lfiJt JWGolt U. S.ctlolf J.4.1.{Fib<r Fttdlfjl.s ftprodu<td lrtrtfor t lllt ofust./ 

Outstde pwu pi&Minaen&ltlt<n (OftiiiiOftly ununc tlw the cost of c.tlle momul en b<: r<p<nented u.,.. 
• • bJt scnoclu IL'>< J1>1'11. In fact. Belko« PI&Min&tool>. EFRAP I. EFRAP II, ....,d LEIS PLAS ha•c the 
mstncu de ... lop sucll an • • bx ~uallon 10 ~t the cost of able A> t« hnolor.-. manufacnmnt 
methods, and ccmpclltlon "-"< edvanctd. tile price of ubi< W bten r.duccd. Wlule 111 tlor pu<. thr cost 
of fiber cable wos l)'ptally (S . .SO • S.JO per fiber) per foot. ewrentco•u at< l)'ptn lly tSJO • S O.S per 
fiber) per fooL 

Splicinc EnJin«rinl and Olrccr Ubor ~included 111 the colt of the Rcmocc Tenntnat lnnaltallons. and 
th< Concnl Offioc IMWiarions. >lnce field spll<llll is UMccuwy "''tliJ fiber ublr pulls ulonsu H .OOO 
feet berwecn !Pikes. 

Plac1111 En&lo«nna and Dire« Labor~ esrinuud., n .oo per foot. CO<UUIIIII of so .so 111 en'"'"""' 
per fooc. p illS S 1.50 dilullabor per fOOl. These CJ<UD&ta wm provided by acum of Outside Plant 
fnJ III«rinJ and COIUU\ICtiOft Upms. 

11a.oo ,----------------------, 

-1112.00 1----------------::::::o:-::.<~.....,. ... 
1 ·~ 
suoo r-----------~~~--------~ 

1 1400~~----------i 
10.00 1--------- -------.....J o ... ., n ae 120 , ,... 101 tn 1 11 

CliiNI Sl&e 

4.4.14. Numt>.r of Stnads per ADM 
o.noltloo: The number of IAtmJI'!\co fiber ......,4s <OMccud ro rh• ADM in uclt wJtc «nt« At luar 
fau< Jtnlnds per ADM Itt ttqlliml W'OIIIId lllc nn .. 

HIU.Oa lnplllll POftfollo Paga II 



ocr .. u va~ .. : 

Suppon: nus " tile IIOIId.&rd numbtr or saiii<IJ tcqu.r~ by ... "0~1 h pto>td<l rot tcdwtd ... l 
rnn&miJSiOI ut bolh dctt'cuon& .tiO\rlnd the tnttrofficc tiber Ml 

~.~. 15. larnomcr Stnwure Ptrctatacu 
o. r .. icJo• : Tbc nl.&uvc m~ounu oC chiTCfttlt UNc:NI"I rypu w.ppon1n1 mW"OtrK.c cnrumt.Sucn f.atthltcs 
AC11&1 ablc u.sn.odm! 10 1<kpllonc poles ot bulldlnJI. buncd nblc os b>4 du«tly on tllc cut~ .,o 
und~ c-able NnJ ~lh Vftdtt"p''Und condun AcnaJ &lid tnmc-d Ptrtmacu Att cn1trtd b~o 1'\c 
uu r. lhc UAdcrpow\d &.noon ,. ellen CotnpulK 

StniCb.n .... Cllll "•. 

I I l!uMd UftdartrOUid 
60'4 20!C 

Soppon: TboM on avonaollpu dw tcll<a 11M Jl'dllll"" or a...., or outlldo pl&11 <~puu rrJarchnc 
cbr appopna m~a of clr!wty......, appliCable 10 otllrtoftlco lniUIIIWIOII CacillllCS. 

4.4.16. Tnuport Plactmtol 
Otnalrloa: Tbt COli of l!bcrublt J1NCO.ItcS ll>td In die U\l<rotr. • cnnsmwoon •}'UCII 

Otf .. ll Vallooa: 

I. 
T1a t• I C. ,..faclt .... ConoNl 

11.77 11140 

Soppor1l 5o'9c:llns cloMr 10 11M una-11om.. .,.. norcnaUy m....d wRb (ccckt cable_ Addhlonal 
stniC:IW'II a1 cb.llld of (..0. I'OU1IS may be req<~lnd ., complete .,. ln~<rotlkc rn<upon peel! SUlCI 
dlmnce fanlw ~lb. c-.1 olllce oomu.lly Ill volvo lowrr drtslll)' -. ••rr&a• IINnl!tc cosu 
~ for....._ -loy-an ,..llocud in dw dof011h "llun. A clct'OIIh oliN lor Buncd 
rep ri•c 1M lower 4tlulry- b -.1. wbllt a - •vcly hoper value os IUd fot Concluo~ rcpr<_, dot dol'lotll...,.. n:piCI.ld 111 aiSO.U$0 hnc pn 1q\Un mslc dctllll)' ......_ 

~.4. 17. Burled Sbutb Addldoa 
Otnollloo: Tltt COli of duel shnlillnl rO< addltlon.l mlfhatslnl piOitCII<>n or fibct lni<IOfnet lf&nlpon 
CJ.Dlc 

HMS.Da lnpvta Pontollo 



_ .... _ ,,e •• .-.. •••. u "Ct~~« ...... c .~ .. .,.., .. , I 'J'f t 

ln<rtmtnw cost fot mecbaniCIIIJiulll P<Ol"''.,., oo tibcf opoc ulllt " a <OtiJW\t P<1 foot. ralllctl!w\ !It• 
rauo f&eiOf uud for copper cable. bt-uuu tibc.r .nca.t.h 11 IP'PfOKun&rcly '1\ U\C1\ tn d•mturr, rttardlcu cf 
the number of nbcr srnnd.J conLaLntd tn the sheath T'ht 11\Crflnenc.al pet fooc con wu utunllttd b~ J tc.Jm 
of c•pencnud ouu!M plant uperu who haYI P••rchucd moiiiOIU of ftt1 of t\bct optoc :~bit 

4.4.18. lottromu Coadull, Coli aod :'iumbcr orTubu 
o.noltloo: lloc «nt per fooc for onttrOITkc tibcf cable coodu•L ~d lilt numbtr of t pott n.btt occnduu' 
placed per rou11. 

o.r • • u Vole .. : 

Septoort (NOTE: I'Jt• ....,n'r 10 itS«-. 1. 4J . -~ 1.l.l .(D-.,dtM/ cr• ,.,-.cd A<'t f•, ..... , .... , 
COIWIJJH Cout w {ooc: 
Seven! tuppllcn .. ..,.. coolld4<! for IMUriiJ rwi<tt. Rnulu .,. lllown below 

Duct MIUIUI C:O.I per fOOC 

SOlO 

10 10 

J .. .. . 
lto.oo 

l .............. 
110.10 ... .. ....... .. -

10)0 

Owcl -c-.., .... 
The labof to piKa condlus •ll'aldla 11 IIKiuclld ., chc COOl of chc crmclo. ""'., 1M'"""'" <IHI 

HM 5.01 lnpull Pottfollo P•o• to 



Ltt4cf the ~odcl•t .usumpcion-1. 11 rcbl't\CI" few cop1)<1' nb1n S-C~'<&nf :~on dtll.~ccJ t c i . 'cu :Jun 4 ,,,,., 
n (c« tt Ubf~ fttiJth). lltd one Of more fiber Clbln tO SCI"C 1ontct d.attJ.nccs. Will be ntNcd $11'!'t lfte 
numb<r o( cablu in cod! of the f0<1r feeder tll<II<J " rclau•ely small, 111< prtdomiiiJIII Clljl 111hat of tn< 
lt'encl\, plus lllc m~cml cosl of 1 few addnton&l • • PI/C condull p1pn .;o >~dtuon>l Jllow>ncc 11 
ncccuary (O< stabllizlna the coondun on the crcncl\ 

Sp 6 Tvb.J eo RouJ• : 
"A m•JO< Jdvancaac or usln& conduits" !he Jbdiry c.o nusc uble spacu .. ,lhO<II couly uuvauon by 
remov1111 sma iiCf. oldCf cablc.s OMS nplacula them wUIIIUJCf uble s or fiber foetlllt<1 Some <OmPJIIt« 
rucr>c vacMI ducu f01 ~ pwposa." 10 VtniOn S.O• oftbc HAl Model ~vodu oac 'P"" 
ma~nccnancc duel (as de(.., It) on ucll condun .nul. In JddJiiocl, If tllc.re IS •lio • ftb<t f<tdcr cable alon& 
wo!h i (OPI"f (ccdrr nlllt m lh.c Nn, anaddrnonal l!lllniCI\III(t dug r .u a dc(~UII) '' pro\ldcd on each 
conc!uot Nn c.o faclll- a n~~cr cable rcplac:<ment 11 !he wnc umc 1 copp<r collie rcpllcrmcnr ma~ be 
roqultCd. 

~.<f.l!l. Pullbo1 Spedo1 
Ocnnlllu: Spaclnc bcrwHO pullboJ<a in !Jic uucrot!'tU ponlon of the nerw<><t. 

Ocfoull Yaluo: 

Support: (NOTE: 17t• ll!yytsiM .. SmiM J.J.l.(Fulin/IJ rqltlhutiAuw for nu •/IUL/ 

Unlil<• toppct manhole specln~o d)o specln• for tiber pullbo•n b b&Md on !he pncdtc of collin& •~W• 
tiber (slKI<) wtd>ln pullbous 10 lXIII- nopalrln lilt ovcat d)o cable b evt or ocbCfWbe unpact<d. Ftb<r 
fccc!u pullbox specln& b not 1 1\u!cdooo of d)o cable r .. l trftJihs, but mhtt a flwtion of lcnp of cable 
plac:<c!. 1M SIM4atd prKdcc durin& 1M cabr. placm n• proau b"' ~·ic!e f01 S paunt exccu cablr 
ro facilillllsu~ NioEidel!..lalcft po~.~~~d&l dM\J&e fJom Impact 011 cable. ot ptOvidc for ew or 
eablc Jplkln. wbcD cabk b C\11 Of damal4d.11 It Is C0:'1m00 p; Oil (or O<ltsicle plant cn&inccn tO l'<'qllltr 
•P~•una~•ly lslKI< boxes per mile, 

<f •• .lO. Pullbol la vahllcot 
Ocnallloa: lnftSimcm per tntcr pullbox in 1111 ln~m~trke pottlon or me ncrwori<. 

Supportl (NOTE: 17t• tlbaaslM Ill S«rlt>" J.7.fF1bu Fuwfll rrprot/Jiu~ ••,.f•r ,.,, •f•s~l 

HM 5.0a 

" Bcllcoc•. !OC Notu"" ~~ LEC ,v,,_,. · /99#, p 1242. 

"Comii)Scopo. QJJ;I• C011.11n><rt010 ~(MIIDI. J ilt Ed'm.,.,, p 7S 
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!11< ~nfonnauon wu t«.cJVcd V«ttallt trom a VKc Pmldcn1 of Pr nCrll CO<pOr&llon •• lllclf Sull<"'"" ?• 
tloa!h He Iliad l pnu gf IIIPOllml:tl:t SUO f01 one of thcll lliJfF bo•n. ,. Jthi1CJt 1 l.urr eoreomr 
putclw< CIKO\IIII. Inc Naill& IMUIUIIOC\. KM l 0• ui<t • ccuull ' aluc of S$00 

4.4.11. Pol~ Spacloa. lorrroffict 
Dtfiolllon: Spa< Ill& b<~Wccn poks IUJIPCiftUIJ u nol 111ttrofllcr fiber ublr 

Dtfaull Value: 

SYppon : Tbu u a rqns.cnwt\1-ct fiautc a.t:CCKIAU.n& for U'lc mtA of dcrut.ty tonn .apphublt co vu.crofficc 
lnlllltiiiSIOn facalwa. 

4.4.ll. bccromec Pole M.11~rUJ 111d labor 
Ddlaitloe: The uuulkd CAm o( a 40' CluJ • II'Ulcd sowllcm p111c pole. 

Dtlull Val.a: 

,..... 2 • 

MalaiW $201 
LAbcw $216 
TOUI W 

S11pp4rt: (NOTE: Til~ DutmiM 6o S«dMo 1.1./. {DitlrlMtdtMJit rq~•<d ·~,.for 011 of lUI. 

ll•fu toS•<tltllf 1.1././DIJirlbtt-ffor ~ t.HrM~ 1111~ p4lli ilrH>'-"' u dqltu~ lit • 
c..,u.m.,. ~1 114t. '-dare '*-• •a r«mtll ._/lid.,. fllrr• tdqiJMI co1f¥M11kj •Ilk tit< FCC./ 

Pole invuanmt 11 a l\lt)crlon of the owonal and labof cosu of plocUI& a pol< Com InClude pcnodlc 
down-tvy> aclda~~cbon. Utility pola 1:111 be putdl&ud acid iMallcd by cmploycu of ILECa. but arc 
(,.qucntly pl..:cd by COIIlnCton. ScvCftl OOW<U rovcalcd lilt followin& infonn111011 on pricu. 
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Polt lnvnlmtnl 

St.200 

St .COO 

saoo 

s saoo 

s.ooo 

S200 
I I 
I 

so 
Poolo~Ua PoloUCOt-IIUI'II Polo iUOOt" P ........ .....,. 

(lftd I'CC d>UI) (Wio FCC d ... l S~tft Toto' 
I""" FCC dtUl loncl FCC d .. tl 

The exempt mucrialload 0<1 c!izea labor 111cluda anc~lary mllmll not coruldcttd by FCC PJttll u 1 
ua~ of plaoL Thai includa i~m>~ r.ucll as downiJIIY' and ancl>on dies are altudy included 111 rile pol< 
plaumcnslabor cOSI. Tht SIHIIlnnd run bttwttn poltJ is liktw!scl<n uempt mlt<nol otem, ch&tJtd to 
the ...W cable occowu. Tho cost of st"l 'lrllldJ IS no< i:>(ludtd ill 1111• coSt of pol<r. It i1 lll<ludtd 11111\e 
insaJ!ed cost of wNl cable. 

4.4.23. FractloD of (Ditrotrlce S trucl\lre Com moD wltb fttd tr 
o.naldoo: Th.c poremua• of IO'II<nn IUp!IOftina illurollicc ....upon hcUilia rllat iJ also s.llattd by 
fccdc:r hcililia. Uj)tUSed u a CncUon of 11M Wlllllcf oflht illuroii"1Cc and f«der I/IVUCI!Itnl (O< uch of 
lhc W.c rypcs of hciUtlts (lc., aerial, buritd and uadtfJfOUnd ore lftlltd .. pamcly 111 cakui&ILIIJ rile 
amount of dtvinl). 

Ocraulc Valat: 

I 
F!KIIoft ollrirltllllb llnlclln COIIIIIIOII ...,. ,..,. 

Soppolt inllrOftlu lfiOIIPO" .xllilia wiU almotl alwayt follow fccdtr roucn whkh rldi&k frC<II taeb 
ccniTII ol!lc:e. Typic&lly oa1y 11 1111111 clisuDce bttwun lldjoccnt wltlc conw.ls noc lrtvtn<d by • fctder 
route: for dW dim-.~ is ~ly w lanfd cxclusivrly ID llllerot!lcc !rlrupon. In Lite 
op!nloo of I IUIII of ouuiclc plan! tnlin ...... die addldoml StN«<Ut nqulttd txcluslvcly for Llllerofficc 
O'ltllpcwl b no moro liMn 2.S petU~~I of liM disuncc. ThtnfO<C, H pcrccnc oflht LIIICTOf!lco route 11 
wwncd by 11M HM 5.01 to bt ~bated wilh fcedtr cables. 

~.~ .14. IDttromu Strucnare Sbuillc fnclloD 
Ot Oohloo: Tho (tacdoo of lnvu cmcntln bneroffict poln and lrcnchlllllhll 11 w ltplcd 10 LEC1 The 
rem•lnder is 1111'\bultd ID olhtr 1rtilkialcamrn. 
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Dtfavlr ValuH: 

Fl'ldlon of lnttrolftce Sttucwrt Aaaignod to T ~· 

AMial Buried UndtrgiOIIIId 

l3 ll )3 

Svppon: The struau~ shll'il'la wtth ochCT unlltte:s covtft'd by this p.antnttcr ut\ohu rttt pon1on o( 

tnttroffic:e sauc:Nrt thai u no( sh.lnd wuf\ f"dc:r able. Shanns wub oc.hn utdntu tS t.numcd ro mcludc 
11 leur rwo oc.t\tr occupants o(thc savcturc. CMd.cl&ln for slunn& u•u·hJdc cl«tnCi l po"'"· CATV. 
compcuuvc Ions dowc-c urnc111. compcnu-wt local accc:u proY1dm. munlCl~l Ul"\1ccs .t.nd cthcn Set 
•lso Appclll!fJC B. 

HM 5.01 lnputa Portfolio 
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J.S. TRA~SMISSIOS PAR.A.\IETERS 

~.5. 1 . Optnlor Tnffic f'nclioo 
Ot fialtloa : fi'KtlOn or tnmc th&.t m;utrn opcntor UJUIAnCt Tl'llll.U)JW'J(( (.111 tiC" .IUIOI'n.IICd Ot 
manual Cue Opcncor lntcrvtnuon Fracuoo .n U\c Opc:ra1or 5} ~tcmt sc-ctton bc-lo* ) 

Odaull Valt.at: 

001 

Suppon: In~ apcnm« and n pc1tUC or HAl 

4.5.1. Total lattroffiet Tnffic f'nctioo 
O.Oaltloa: The l'raaJon of aU alb dw.,.. compltl<d on 11wkch Oilier llwllhc 0<1111\lllnC sw11ch. u 
oppoK<1 co u!ls completed wsllli.n 1 t lliCI& ,.,...~~, 

O.Cnll Va iN: 

065 

Sapport Acconlina 10 ~-9-=ionl uotlw a./1 S)'!!nl. Table '-S. p IH, Ihc rnott rt<:<nt 
<nfonnlliOD """" (owod to dl&t, 11M pct'CCQIIIt or c:&lb dlllll't <nla'Otllcc c:&lls ...... lr .... )~ por<ml 
CO< twa~ amo to 69 pcrcco1 CO< llltiiD-. Auuminc wclpmp accordl.uc to 111e '>1'""' """'be' or'"'" 
P<t ,.,.. tciiUt (O< each m•itonmmt (UitltoD, Sllbwt>an. NRJ). llltM ncwn JUU<ll Ill 0Ytrtll lntttofnu 
n rf'>< Cnctioa or lj)pi'Ol<lmauly 6S poruot. 

4.5.3. Mn.lasuas Tnsok Occupaoey, CCS 
O.llallloe: Tbc IIWUID- .. d!_ O( I cnmk duriaa die busy"-

O.lnlt Vallot: 

Me · TnN OccuptlCJ. CCI 

27 s 

Support: ATAT c.p.cliY Coot Scudy." 

.a.S.4. Tnok Pon lovatmtot. ptr Eod 
0.0allloa: Ptr-G'IIflk tqut\'llmt invncasmt in lWndiiNnlt pon II uch md o( I INnk. 

11 Olal<t, t1 11. "A Slwly of ATdt T 's Co-tpomon CapoCity lo AbtO'b R."PHI 0." .1Nl 
c;,_lt •. p.a 
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Oo<~~n~cnl.iuon Rclcosc Oa<c J.anu~ ::. 1991 

o.r .. ll Votuo: 

$!00 

Suppon: AT ItT Cop~< tty Cou Study •· HAt Judpncot utlnt StOO" lor Ill< ' "''"a pon ltklf 

~.5.5. Dirtei·Rour~ fraetloa or Loeallaltromct Trame 
OenoiUoo: The amount oflout .ntcrofficc tratlk IIIli u d~«lly r001tod b<f"ccn on&~llllll&>nd 

ttrm!n.aun1 c.nd officu u oppoKd tO bc\1\l fOUled ~WIJ J undcm I'* ItCh 

Ocloull Volut: 

Suppon: The du-«t routed l'ncllon of loc.al Ulttrotfkt 11 bawd on doc& ti1td b> tile LEC • .n rt1ponu "' 
Ill fCC clola "'''M" wucd VI !locket &0-lU /~ rJw ,1/Qifln qf , __ lfl qfl'ort J6 ofrlw c- .. u •• ,,. I 

f.olct ONI tJI#IIJJuuM qf a J-a-d. Oo<kct &0-lU. Otdct. O<ccmbct I. 1~. 9 fCC Red 1962 
(l~l 5tt Ulllvcn&l S....rct fund o.u R.oq.~m. flit t or • . pq• 1 oflt. 9 rcc Rcd 7961. 1916 

4.5.6. Tudcm·Roul~ Frardoo v(Toullotnl.ATA Toll Trame 
Ocnahloo: frocdon or lnnLATA toll ails tlw.,. routed tlvvulb a tanclcm. 

Ocfevll Val~t: 

T•-11&'"" , ....... tiiTGC:II fi*IUTA 
ToiTI'Ifk 

02 

S•ppon: Tht talldmlnrwod ~ ofLouJ 111nl.A TA ooiJ nlll< u bawd on~ (jJcd by 1M LEC• 111 

,._ 1014 FCC doc&~ ls.....s"' DocUt &0-lU. I~ llw U«w of A-of I' en Jl of;Jw 

c- .. ~~·-·· f.lllutlltd!zlob/~ofalow'-d.. Oocka&0-1U. Onlrr. Otcrmbct t. 1~. 9 rcc 
Rcd 7961 (1994) Stt U..r.-1 s.mco fuad Oo&a ~fila I or • . PIC< I of 11.9 FCC Rcd 7961, 
7976 

4.$.'7. Tiodtm·Routtd Frtedoa or Toul lartrLATA Tnmc 
o.noltloo: Froalon or lntcrl.A TA (IXC occru) callsllw .... !VIItt d Wvua/11 Wld<m IIIII< ad or diTt<tly 
tolht IXC. 

HMI.Oa 

,. 81.\ko. <t &1... "A Sn.dy o{AT&T1 C-r~on Cap«uytOA!I<>'b hpKI/k
C,oWIIo. -. p 7 
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Odaulc Value: 

TIM~ FI'ICI>OII ol TOUIItltMU.TA 
T.-.llk 

02 

Support The W1Ckm 1'0<11«1 biiOft ofrotal1111trLA TA rnffic 11 b.ue<l on doa tiled br lilt LEC• on 
t<lponJ« 10 an FCC <Uta rrquut b sue<1111 Docket 10·216 I• tit< \latt.r of Am<ftd"ttnt ofl'~n /6 of th< 
Co"'"'"''"" 1 Rui<J end !Jtablulufw w of a Jt>tN 8-d. Dock co 10· ~16. Order. O.ecmocr 1. 1 Q<IJ . ~ FCC 
Red "96~ (199~) Su Unovcn ol Se,.,tcc Fund Ow Rrqucu. Folc I .of J P•&• l of II , 9 FCC Red 796: . 
n76 

~.5.8. POPs ~r Tudtm Lour loa 
Octialrloo: The ownbu or IXC poillll of peumu r<qUIM&&n cntr >net focohl) • .,., LEC Llndtm 

Oelnll Voluo: 

s 

Soppott Ao ..,...,.~ dlllntvuloos POPs fto r!nc pnll<tpt!IXC• plus...-. ...Wier umcn u t.O<w.rd 
" D udl L£C lllldtal. 

• .5.9. Tbrc:tbold Value for Off·Rl..ol Wire Ceaten 
Ottiollloo: Tho rlvabold valuo. In Una, diAl detamincs wbrdlcr a "'lrt ca>tct lllould bt Vltludtd 111 MJ 
caJculorioQS and Cbcttfott bt a CMdidMtiO appat OD (dill 1i. bt dJno<tly c-10) a M & Win 
,..,..... whoM sba (&Us below lht dlrallold wi1J1101 bt opptW OD a t\tll. but ..UI bt cOIIMCUd •10 a pollll· 
powi.W: 10 diC-., ,....,.... ot na a •Sf"""' 10 diC- .... , ,...., lila& u 011 a nn1 Trvumus1011 
rqv- .. aoc~~ cues.- or tmll1n&l IIISI!a!>iacn and 1101 AOMJ This _.... only apphn 10 , __ ,..-own and....,_ 1 local tiDdcm lW1Idt 

Otfoak Voloe: 

TlwiiiOOIII YIM lot Ofl.«<ne Wh C..... 
ICCII._ 

Support lllo aJcor111uD dlol allcui.Mts ""'~ lncluc!n o 1n1 10m-. o u ccononuc 10 "''"' 
die._ of-IMI oqu~p~DC~Mtwqund lObi 00 die Ml Tllcn(9", "9 V!!Krfrt>!fll)' !UDIIMIOft II 
roqultetl. 

-4.5.10. Remot.-Host fractioo of lortromcc Trame 
Ot Oollloo: Frxuon of local dlrta rnJ'I\c wume<110 Row"'- a rtm011 tons boll wncb 
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Ocfn ll Value 

~ ·Holt ftaaloft ollnl•omc. T ralllc, 

~~-
010 

Suppon: Based oo HAI JudcmcnL 

4.5.1 I. Host·Rtmolt Frurioo or loltrofficc Tnffi< 
O.llaitloa: F111<1>0n o(loul ciR<IInlfl"tc auum«<IO now from . bOll tO ... r<mO<n 

Odaatt Y1Jur : ,---·:-·-, 
Sappon: !kHII on HAi j~CDL 

4.5.ll. Muimum Nodtt per R.1a1 
O.llaltloo: Muomum ot1111bct or AOMJ 1lw.,.. pmniacd on asinato N>a. 

o.ruh ValiN: 

Me. I = Nodoe ,., ltlne 
18 

Support Butftnq llld- iDiaul delays ill addldrop mulllpl«cn ( IIDMJ) ulbmauty IIIDn chc 
number o ( AOMJ dill cao - 0 "d' 1 SONET..,.,. A 16-aado I liM Is t l)1>t<ai•W.." 

4.! :J. R.la1 Tnulda1 Tram< Factor 
o.noltloo: Ao ....,....., ~. tophwalla' ille hctlon of1ntllc chall'lows 11om one nna10 lllOIMr by 
"'Y or a ~ « "'nnllte.' naa. 
o.rnh Vatu : 

HM S.O• 

0~ 

"Fujiuu, Nt.-t O...lf• Fta~"'t~. FRU-J10.J~/OO, /uw J, R"u'"" /, O.<cmbri 
199,, p ll . 
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So~n: Sued on HAl Judatmtnl ofllle .,..oun1 of<nfroc bttwttn '""' <cno.n on d•rT<nno ""i' ' "'"' 
•.:t.al •ntc.romu altl'ic ll\d the nu-mber or,. ..... ,, !:OJ I 't1U U be :nnsncc :c:" ... t:n :z'i( IJf• J:.."':J~J" I u.. 
ccmunltLnl •w Cttltcr. 

4.5.14. lacrnaadrm fraclioa ofTaadrm Tru11k.s 
Ot Oon10o: " (A«<t vt<d 10 cwnuoc Ill• nvmbcr of lddn..,...l undcm 17\.n.o IC'qUUN ,0 c.ny 
'nrcn.a.ndcm :r1fr1C 

Ot fa oll Valu : 

010 
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H. t..\~DE:\1 SWITCHI':'IG 

~.6.1. Ru l Tim< Limil. BHCA 
OcOnahoG: The mu Lmwn nwnbcr or' BHCA • u.nocm '\lt'tcn C.u\ pro< en 

Deflult Valut : 

Raal Tlrllt LltM. aHCA 

750000 

Support: lndwtt) upcncn« and upcntU of HAl. Theu numb<n u t .. ,u .. lthlll tllc ...,,, ~i tllc 
BHCA lun•~uons NOR TEL wpplits on llJ Wt b rue:. Set a 1.1 

.u.l. Portllmlt. Tr~~alu 
Dtnnltloo: The muil!l11111 numb<r o(INIIlu 111>1 '"" b< tcTmUWed on a undem swot<h 

Dt faolt Vol .. : 

100,000 

Support: AT.tT Upolltcd C~"Y Cost SN4y.14 

4.6.3. TRdtm Co-oa Equipmtat lavata:tcat 
Donaltloa: TM amowu of lnvCSIIIIctll bl C<MNnon "'"•pmmt f« a larp W>dtm •wil(h. Cownon 
Equ1pmc:n1 b tile han!Wit< and softw&R dill Is peaent ln tile W>dtm In oddit1011 tolbc cnllllt ICT!nllll flonr 
lllcmsclvu. The c011 of otan<lom Is csrimllc4 by lilt HM u lilt cou of c«nmon oquopmcnl plu> on 
IIIVUOIIC:OI ptt INIIIt cmnin.utd 011 eM tonclom. 

o.r .. u Vol•• • 

11.000.000 

Support: AT&T CI!*"Y Colt Sllldy." 

4.6.4. MuJmam Truak fill (Port Occup~a ey) 

o.nnllioa: The l'n<:bon of tho muimum number o( INlllt poN on a W>dtm swou:h IIIII can 1 
• uulfud. 

HM 5.01 

"8tand. TJ... IUJJ.u. O.A .. Cl at.. "A~ Upd<TI..J ~of AT4< T't COiri{WIIIo" ' C•pamy 
roAbJI>'b I!Jlpid O.JJIDNIG,awrh-. Apnl 19. 1995. p. 9 

" Blake. <t. al., ·A Slil<lt of A Td< i '1 Co•pcmo" ' Cgpocoty oo .~bli>'b R11p1d O.JWJ!td 
G-o,..h", p.9 
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Otft uiC Valvt : 

Support: This OJ • HAl utun&lt, '*h•<l>OJ ..ud "'hry offorwud IOOoiiiJ>Itrnuu•u 11om public"'""" 
or llEC.. 1111 bOitd 00 COANIWIOCU "''"' ATilT 1114 .MCiwbjKI mmcr n poru 

.4.6~. Mufmu m Taodtm Rtal Timt Occup~acy 
Otnaitiol: The &acuoa o(chc eocal upaaty fn prtuu .u the real hmc hmlt. BHCA t .. IMt.:cm ,..., ,,c!\ , 
>llowrd to uny btforc &n 144-• lswtccb OJ prov!Cir<S. 

O.full Voloc: 

09 

Support Bell COCMIIUIM'"'» U lt.....U. UTA Swttdwfr SnH'N a'""" ~WINNIIQ, Scroon ll 
Troffic CapKrty and EnYVOM!IIII~ TR·TSY.OOOSi l, luuc l, Mudl 1919, 01W'1 11 $·1 . p 17·2• 

4.6.6. Taodt8 co- o'• Eqalpm~aiiDICI'Upl F'artor 
O.llaltto.: 'The muh!pUer ofche COCMIGD equipmmt lftvnancnt '"' "" lllll &•vnliM common cqu•pmcnt <Oll for 11>e smaUnt tanc1ea1 swl1dl. aJiowtac teal in& or lllldcm twHCIIUII ., ....... ..,, accot4111J to IJ>U\I< 
rcquU'm1Cftll~ 

O.fnk Valwo: 

T.._CaMIJIOio'ql ': .CII'CerapC ,_ 
050 

Sopport: Value tdtald to allow lllldlnl OOCIIIDOII equlpmmt .,vnancntto nnao from HOO.OOO 10 
S 1,000,000 wllkh b llwl""""""""'" '""I' bt4ed on nponuco of HAl 

• . 6.'7. EoiTaa" Fadllry Ouraoc. from S·trvia l Wfrt Ctattr & IXC 
POP 

Dofta lrloa: A•ona•lcncdl of lnltlb <onnoctllll &niXC POP • •Ill tllot wnccnttr tlw 11rvu tL 

O.fnll Volar. 
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Suppon: \ 1h1c tclc<tcd 1.n rccopuuon o( l.ht (l<c thJc IXC s t) 'JI ICJ.Jir IOCllt POP' close ro rnc " " 11'\l 
, .... : -:::ncr :o I\Otd tone Clblt t"..ns 

HM 5.01 lnputa POitfoilo 



4.7. SIG '\ALP.'G 

4.7.1. STP Liok Capachy 

Ot O.omoe: Tht mu.unum numecr or " '"' l&onJ h.'\kl uut nn be 1r mun.a1td on 1 11\cn ~ TP p4Lt 

Dtlo•h Volu: 

J i10 

~.7.2. STP' Mulmum fiU 
O.RIIIUoo : The lnctlon of muunwn Jinks ju Jw..l by the STP hr.k <•P.City IIIP•<I lila: the mo.:c: 
w wnH <111 be unliud btforo lllld4a ~~~- STP p.u. 

O.CnhVoJ .. : 

080 

Soppon: Tho STP nwumwn rut f1<10t tJ bucd on HAl cnainccnn l .l"dpnmt and IJ ,..,,.,,..,, wtth 
muvn11111 lintlpon till lc•cb tltrvu..,out HM S~a. 

4.7.3. STP M.ulmum Commoa E'!uipanatlowc:nmcol. per Pair 
O.Raltloa : Tho COli to purctw. and inJWJ I pair or muinll.llll·•IUd STP1 

O.Caoll Volu: 

ITI'Mr::: c: 107,. '; • 
••· I H ... Pif ... 

S5.000.000 

4.7.4. STP .Miolmum Commoa [quipmeollowestmcat, per Pa ir 
O.Ooltloo: The millimlllll g,...,..,. for I minimwn<lj>ICity STP. '. the r ... d ltl>ellmtnt for., STP 
pau thai SC1Vu a m111imum numbot of llnU. 

HMI.Oa 

"8tMd, 01 al.. ''A" Upd<Jiod Slldy of AT II T '1 C""'(J<llton ' Ct1pot1ty t • Ab1o-~ Raptd 
O.tNJNI(ir"""'lr", p. l6 . 

.. Br&C4. <I &1.. 'A" Upd<Jiod Slwty of AT II r, C""'.fHntO'I CupOtlf)' IO Abt!Yb Ruptd 
O.l'!tl!ldCi~"'fit",p, :6. 
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STP Minimum Ccmm"" Equipmtlll 
mvut'fttlll. P« plir 

$1000000 

Suppcn: It as noc<twy to • llow tile scoiU1&ofSTl' common "!Uif)m<nt (O< <m •licr STPs '~" •n oor:-c 
conti1u-n uon Ut turlicunl for local e.ach&n&r C&mtr1 The: muumum ST'P common cqu,p.mcnr Ul"urmcnr 
.:ou u; .t.n HAl Judamc:nl of ll\c towu cn.d of thC" n.ncc of c-ommon tqutpmcnr ,n,csancnt 

4.1.5. l luk TtrmJoarioo, Sotb Ulds 
Or nnltloo: ThelllvHcmml.....,orcd for the traiUllltUoon cquopmcnt tll&l ,.,.., .. .,boll! cncl> of"' SS1 
lllltulll11 1inl<. 

Oct .. lt Volui: 

$900 

Support: A T.tT Upclalcd Capac1ty Co>t S111dy.• 

4. 7.6. Slpalloa Llllk Bit Rat• · 
Dt11altloe: The rau 11 ""'len biu .,.. 11'11DJmttlld .,... 111 557 siJII&Iin& IW... 

Dtfnlt Voluo: 

Sappcn: The A T.tT Upd.ued Clpotr:icy CCIII Scudy, &Del 1D 557 MtWotlt lnd1avy sW!dard" 

4.7.7. Llllk Oceupucy 
o.nollloo: The hclloo "' eM lll.lldmiD bit ..... ""' Cltl bo .... taJnod .., ltl 551 usn&JJn. tii\L 

Otfoult Vol-. 

HM 5.0A 

0£0 

• Brand." &1.. "A" Updt;udSiwl)lo{ ATciT't C_,.,,,, ' Copo:ltylo Ab Dl'b Raplod 
o.,.tutt~ a,..,..,·. P· 26. 

" Brand." al., · An UpdG11d Stlldyof A Tel Ti C0111p#JIIt>n C.Ji10Ctry 10 ~JJOI'b Raptd 
tx1141Vtd Growr~ •• p. 2S. 
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~.7.8. C Liak Crou-Scc1ioa 
Ot nonloa : Tht number of C·Hnlu 111 u cll scpn111t <OM<<< Ill I • 11111<d STP JUII 

Otfaull Vatu : 

Sepport.: ~ .. lllput wu dtn ...S utUDIUII til< U kbpt IIIJtAioni iUIItt be.,..., STPt 11< nom-.11• 
lniUponrd Ul l OS· I IIIJI&(. • hole Uj)KifY 11 ~~ OS~ 

~. 7.9. ISIJP Mcuaaa per laltromce BHCA 
Danoldotl: Tht number of In~ StMul DI.,W H- Oflt Uw Pan (I SUP),...,., ,. &UOCOiud 
,.llll ucll mtorOI'IIct tolq>Ooolt WI acmpc. Swttdla und to u cb cdltriSUP meu&&n o• tr tilt 557 
nnwotlt to 1101 0 riM• t!lo cmblbhmmt or I t<lc!>l>oM COM«UUO 

Dabolt VohM: 

• 
Support: ATotT Upd&lod Capoclty Cosz Sllldy." 

-4.7 .I 0. ISIJP Mesup Lcattla. Byta 
Otnoldoe: 'Tho ,....,. -bor of~ • -a IS\J1' (lSOH u ... hnl mm.~~c. 

Dabalt Vater. 

.... •~An~~~ 

Stpport Bollcon Tchokel ~f._. n .•NWT.OOOJI 7, Appotl4ia A.lllowt that Ub~s ~ mtuqt 
" a •ootR">IIhwly lllp ftcwa. ~ Ttltr«a'a DMS-STP ~'Wnict W Ot!I\&IIOII bool!ltt ~~ 
.., •• .....,. !SUP ID • 1eq111 of :u b)'D.- Thcnfono a dafalk .. u... or :u ,..,.., ~)'Ui ~ ,..,..., 
.. .......... "" - . cbt KA.I Modal 

HM I .Oa 

" llnftd. 1t al.. ·~~- 1/pd«od Slwly of AT II T 1 C-' Cop«~ to " b1 .-b 11"1'14 
o.-.JG--""· p. l4. 

'1 81'W14. M tl.. • Aft Updt>tod Slvdy <1/ AT. T'l c _,.,uoct ' C"Potlfy lo Atuorb 11"1'111 
o--.~a, ... ~-. p. H . 

- H- Tt l«om, OMS.sTI' ,.,.,.,.., /Pn 1'•odw11Suv.c• lro/or...,,•• J '()()J /6 
/u w /, ApnL 199!. p.ll. 
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4.7. 11. TCAP ~lusagu per Tr:taucrioa 
Odlnuion: The nurnbct o( Tnn.ucuon CJc1b1l111u <\POllU tion P'111 1 TC \Pl -c\Ufts teC:'Jflt~ : cr 
i cr. 1<c Conaol Pou11 (SCP) cUI.IIbuc q~tl)' A TCAP muu1c o> • m<SUJ< be"'''" a , .. ,,. lAd • 
JJ.tJ.b.ue thai as necCU&t)' ro Frovtc1c: the twueh • •th .addn1onaJ U'l (omuuon pr1or to s.t ntn§ up .a (Jil vr 
compl<11111 a call. 

Otflulc Valut : 

2 

Suppon: AT&T Up<Ur.d C~try Con SNdy '' 

4.7.12. TCA..P Mwaae Ltnlfb, Bytes 
Ocnnitloa : Tho ••onc•knllft of a TCAP mcua1•· 

!Kinlt Val••: 

TCU 't PRII'f '--fd'l 
100o,lll 

Suppon : Bcllcort Teclvlical Raficrmc:t TR.·NWT.OOOll7, Appedbc A. !bows 1/w 100 l¥tt por 
mcu.t~tls t t.l>fUOtVed .. ly hip ftJ~n. Nonhcm Telecom 's DMS..STP produc</ICfVKt lnfO<mat10n 
bootkllllows 1ft IY'"JI TCAJ' .......... lcnllft of U byus." 

4.7.13. Fncfioa ofBHCA RtqulriaaTCA..P 
Dtnaltloto: The ptrU!Itllt ofBHCAI dw reqllire • depbuc query. &n4 ll>us &cncntt TCAP mnuau 

Ocfnlt Vain: 

0.10 

Support: Tho A TAT Upci>M<I Clll*lly Con SNdy w um.,llw '~of all calls ""'\lll't a clilebaac quay. 
but 1/w Is noc ., ; ; op~la n11111bor 10 we in clio HM bccauio • subtl&nnal &oalon of IXC ulls &A tOll· 
ITa (100) calli. d WIMa ...tuc:ecS 10 ran.ct die r...~~w alatJt najoc'icy of calls bandied by lilt LECs arc 
local calls dill do ll<llraquirt sucll a danba., qv<ry, 1M 30% ,..,.ld be leu llwl 10'1\: KAIIw ulfd lht 
10% default u a cOCUfi'Yidvoly hip at!nwa. 

HMS.O• 

'
1 Brand. cui.. -A~ UpdtJIId Slwiy of AT4T's C-mon' Copocllyto Abt"'b Ropod 

Olm(lltdGrowrll•", p. 2.3. 

" OMS..STP P11Mtt 199,. p.l J. 

' ' Brand. t l tl- '"All Updtu1d SlwJy of A T4 T's Co"'IWIIIDn . Cc;>«•ty to Ab <<Yb IIDpul 
Ol,.(lltd OroWI~ ... p. 2!. 
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~.7. 1~. SCP Javuuocac ptr Tr2nsacrioo per Second 
Ocnallfoo: The U\VC"Stmcnt U'\ Uu. SCP usocu.tcd .,_ nh cuub.uc a-\lt nn .,, all\ucc:ons. ':l~rJ .u ~~t 
tnvcsancnl rcquued 9<t trlASUucn pu sc<ond.. f « n&mplc.•fthc- ~:cuuu of S20.000 tS usumed . .111 :iCP 
rtquttcd 10 h~t~dl< 100 lnJUoiCUOCU pu wcond .. ould ''""""' s:! molloon doll&r o$20.000 lttnCI 1001 
lft \o' t Stmtnl 

Odi UII VJ IUt : 

Suppon: "Tot: T Updlrcd C•paclly Con Sllldy UICI • dcfaulo • •luc of s;o 000 from :llr I m '"'a~ bu I 
notc1 lhat thu ts - consuvaunly htlh bcc.au..se oflht U'ldUJcry' s advanc.t1 Ill c!UJ .vu &nd the rttuhl.nl 
.Jccru.~e on l<dltoOIOJY cons >in<t lhe 1990 srudy." ·• Tht dcf&uJc v • luc U1Cd111 Ill< HM rcprtl<nu chc 
JUdiJllttll of HAl u co lllc rtdurnon of sud! proccuona cosu slnet 111cn. 

HM5.0a 

•• BrM<i •• at. "A~ Upd4ud S.wiy •I A rot,., c ... ,.,., ' """''"' IO AbltH'b RJplli 
0.Matod0'o""~·. p. 27. 
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~ S. OS A. 'liD Pl'BLIC TELEPHO:-.'E 

~.8.1. IDYtslmcal per Optrato r Posllioo 
OtOnuaon: The 1/l't'CJcmctU pc;r computer ttqulltG for ucn opc:rJIOr p-ciiuon 

Support: Butd on" r&r up<nentc II\ lllr loni4111.111CC buJ II\UJ 

~.8.1. :\tar.Jmum Utilizarioa ptr Posirioa, CCS 
Dt Onilloo: The c1tU11.1Ud m&l<UIIwn nwnbcf of CCS lll.tt on< op<r.~« posl!ton <Ill h&n41r dUIVIS tile 
buty hour. 

Dtlnll Valvo: 

Support: IAdii.JO)' OJ<ptnOII<O 1114 olpCftilc of KAI in <OOJIIIICtiOft wllh wbj.a matllt upoN 

4.8.3. Open tor lattrvtotioo Factor 
Donoitloo: The pcn:mtqc of all oporall>t•Wist.ed calls dlat rcqu~n opctaiOf inln'mrion. n pmscd u I 
o•• of every N alb. whtra N b l!lo v&luc of the Input. c;,..., llle dlfaull valuo (or opcratO<·l Uilttd calls. 
lllu piiRmtur muns dlat 1110 ... I~ ofllle w islod calls 1«11111)' rcqu~n m&nlllllll~"''""oo of.,. 
opttaiOf, u oppotcd 10 OliiOMDIIIJi opct-W~ (Of <Rdll e&rd vmrunon. etc. 

Delnll Va hu : 

10 

Support: llldwlry llqlOI1alcl c ... upeniM or IV< I. 

4.8.4. Public Talepboat EqulpauaiiJIVettllltal per Stalioa 
Dt nnldoa: Tht wd&hud avrr~~• c01t of a public ~~~·• 1114 p<clcsW (colrvnon<olll and 
U>door/ouulooc) 
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OdaYil Vattt: 

Pvbllc TeltQIIOno EQU1pmomlllvtt1mtlll. Qll Suuon 

s:so 

Suppon: ~·· EnaW.d lncttmcnul Cou Sl'lld> " 

HM I .Oe 

~ ~ ... Enalalld Tcltpllono CompMy. IOOJ ,v, .. H""'''INN '"'""''"'"'c.,, S'""' 
p90 
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~.9. !CO r .-\R.UIETERS 

4.9.1. ICO STP lovtllllltDI, ptr Liat 

Ocnnuton : The IUIT'Ol&LC vJfuc (or ¢-qUI\llcru Pfr hnc ~n\ csancnr U'l STPs o .. 1 ,mi ll UH1c:cnacru 
!rlephonc comp&ny ( ICO), WI 11 utcd "'hcu of <>l<ular~ns 11 ~~CCII) "'tile moccl 

Oclouh \ 'alur: 

Suppon : The avel'llt• STP onv<><menr ptt lone utunlled by tile HAl Model for all tUtu . .. ,1!1 :o l:t<TCCJ\1 

Jddtdto tcO«tlllt hrahtt cou a tmtiiiCO u hi:tly to tncountft, due ro ru fliUll(ltr ofu•• 

4.9.l. ICO Loeal Taadtm lavacmcol, ptr Liae 
O.Rnltioa: The tunvptt vaJLIC for lllc ptt hne onvottrmcno In 1 toc.l lltldcm ''""'b by a small 
on4CI'OQ4cntllltpbont comp&ny (ICO), IIIII " uted on licv of calculatona '' d11eCI~Y., tile mod< I 

Dcloolt Volwt: 

suo 

Soppon : The ov<TIIt' localllll4cm lnV'I11mcnt ptt llno from tile HAl Mod<!. Wl1dll0 pcruno ldded 10 
renee~ die ld shtt cost a IUI&IIICO is likely 10 cncowuct, diM 10 ttl charamr of ..... 

4.9..3. ICO OS Taodam lavaroua1, p«r Liae 

O.Roltloo: Tho "''"'~* vaJw foe chc pot line lnvoscmau In an~ ScN~ttt W>4tTO >WIIch by a 
>moll UldCI'OQ4cntlelrplloao c0111poay (lCO),IIIIIIS wed on llcv of caiCVUIIIII II ¢1l<etly U\ !he modrl 

O.taolt Velu: 

:so.eo 

Support Tht , __,. OS lllldftD !nvtSiftllnt pot liM 11om lllc HAl Model w11h 20 pm:mtl4dcd 10 
reOwlhc hiaJ>tr <OOtaiUI&IIICO Is Uktly lll<ncounr.r, due to IU cllancr.r of"""· 

4.9.4. ICO SCP lavnrmcat, per Liae 
Ot Rnhlon: The sunopu valve for the por line lnve:Jimllllln 1 SCP by 1 •mall lnidcl'fii<Uno ttlcphMt 
com pony (ICO),IIIII is uatdln u.,. or calculadna k dltutly '"rbt model. 
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Od.auJt Valtt: 

Per l.ult iCO SCP t .. u ll!lt nl 

~~ !0 

S4.1ppon: n~e &..,tnJc SCP ut~·esancnt per hnc from the H." I Model. ,.., ,,h ~0 ;>cru nr Jd4cd :o rczlc<l the 
hliJ!cr coSt • sm&ll iCO b lOtd y to tncauruu, duo to 1U <hU'll<ltr of uu 

~.9.5. ICO STPISCP Win Ceottr lovostmnl, ptr Lioc 
Drnnuion: The sunoaJ.te vJ.!u.• (Ol r.ht-pt't hne l.n~t:Scmt.n.t"' an STP SCP WIIC crntcr 0) " ur •• u 
tndcpondcnt 1clcph0<1t compmy (I CO). tlm •s use<! "' htu or cakuutllll u d.nnl~ '" .,, moe <I 

Defa ult Va fut : 

Support: Tho &Venae STPISCP "'in <<liW invdlmcnl per lin& Ciom !be KAI Modfl. w•lb ~0 port<nl 
ldd«l•o n!ltct lhc hf&JiuCOSII smaiiiCO b IOt&ly 10 m<O<Inttf, duciO .u cll&n<ur ofuk 

4.9.6. ICO Loc.l Taadt,ID Win CtJIItl" lavttlmtol. per Uot 
o.llaltloe: Tho SUIT'OJ* vt.IIM fat 1!11 per lin& invc:mscnt in a loalllll<kmww ccntlt by a <moll 
indcpondent ulcpll0<11 c0<11paoy (ICO), tba& b uwd in I lou o( calculllina 11 dwcdy 111 tllf mocrl 

O.roolt Vallll! 

,_Line ICO Loal Tllldllll wn c.nc. 
h••• ...... 

S•pport: The avcnat local c.m4om W\A ccnu:r lnvam>ml per lin& from lllt KAI Model w,U, ~0 pcn:cnl 
&ddcd 10 nncct lila hlah• COJC tltllall lCO b llkt ly 10 mcounw. cl11t 10 ns chatoCicr or""· 

4.9.7. ICO OS Taadtm Wlrw Ctottr lovntmtDt, per Llae 
Dtllaltloa: 'I'M -value Cot !hot per liM..,....,.,. 1ft a_., wM<n J::WI<ftl wtr. tl'llttr by a 
<mallit.clfl MG1 talqlboae -paoy (ICO), llw b UJCd 14 UN o( caltuii MJ u dit«tly 111 11>1 modtl. 

Dtfa all V ollie: 

,_Line ICO 01 TtftOtlft Wh Ctrlltt 
~ .............. 

SI.OO 

Support: The ovcrqc OS tan4cm win cm<H invoJimtlll per lin• from the KAI Mocd. wJJ/1 :open: tnt 
oldctld 10 rcncct lll• hi&Jiu cou a UMlJ ICO b liltcly 10 rncountlf, due 10 •u <hlt'ltlff ol uM. 
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4.9.8. ICO C·Liak I Taadcm A·Liok lo.-csrmtnr. per Lioc 
OrOn111on: The SUlTOt·Jrc VJiue for chr ptr hnc tn\t-U:mtnt tn 1 C·hnk undr~ -'·fink b1. 1 \'IT'l l! 
lnCcpcnccnt telephone company UCOt thlt u Y.Sc:O "' hcu of u Jcul.attnJ 11 llifc·ctJy •.n lllf mOdel 

Ptt LIM ItO C-Unk IT lftd..., A-llnJc 
lnv-

SOJO 

Supporr: The •venae C·Lilllc I Wldcm A·llnk 11\Hstmcnr per lane from o~c HAl \lodrl . .. uh :o i><«<'l 
Jddcd ro rcncc1 the h1.a.ner c-au a small !CO is hlc:cfy ro cncounrer. due co u;s cnu-acttf of uJc 

-1.9.9. Equivaleat facWty lavntmcat per OSO 
Ddlaltloa: Tht pcr·DS4 swropu faclllrics lnveszmror by a un&IIICO (O< dcdourcd ""'",. btrw«n an 
<nd ol!ke and Wldcm swortll b<lOftllnl 10 dlc BOC (Of oclla !at&• LEC} on wh oc~ rile ICO rrllu fO< 
t:ntcroffice COMtctiVIt)'. 

DcCaulr Valu: 

sua.oe 

Sup.pors: The modal eomp<na rbc txpllcit lnvaanmr req~~ircd f« flellirfa and tmnonal <quopmeor 
COMeetllll the ICO wire C<11t« widl dlc- B0C win C<111n, clltn UJn !!!.!! panmcur 10 separauly 
compv~t a pcr·DSO rquivalmr r.dlirla ill•t:SI!IImt In BOC dcdicaud <~~CUllS btrw«.n dle BOC "'"" 
crnrer and dle BOC ca.odtm. Tho de!auk value Is cho owionwldo ••tna• BOC on•azmcnr on che dcdourcd 
ITII\>pon UNE (;>an ofcrarupon naworilclmfflll) u calculaud by tilt Model Altcm.tlvely. rhr w et <>n 
lnpur rile stllC·sproiflc valua dUll ....,Ia &om NMinl cht model fO< cht BOC in qunnon. 

•.9.l0. Eqllivakat Tmalul lavnruuat per DSO 
Oollaltloe: Tho pot·0$4 ...,..... ~av-mt by • Jm&IIICO (Of rmnuul rquopmnu wtd"" dcdka...s 
cimuu btrw•a., CDd ol!lu and raadolm awil<ll bolooaina 10 lllo BOC (or orlotr lara• UC) on whiCh rloc 
ICO rclla f0< w.romu .........Uvtly. 

Ooft"lt Voolrw. 

1111$2 

Suppors: In addilion IO " " equonltnr racollria 11\VCSIIIICIII lncutrcd by.., ICO (or rloo BOC end office 10 
r&n<!rm 4rdiclld cir<ulu. tilt model uses rills panmcttr ro ~ly cO<npurr a pct•OSO .quovalenr 
,n.,nrmt 'nt V1 the term tAll equipmmt u.Md on d'lt dotdinttd <irt1ut.1. 'Tht dtfl ulc v• l"' tl rile nauonwid-f 
....... eoc tn .. somclll ln rho ck<!lc&t111 tn.nlmUIIOO rermlnAI UNE (p111 or rnrupon . ... ore rl<menrs) 
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.u ,; .J.cub1fd b~ U'l.t \tOdcl Allfmitt"tl~ the"'"" can ~npu1 U'lt u.atc·,P«afit '-Jiu, \J'IJI "'""u ~.,:,-, 
·.r.olll& ~'<< model for <II< BOC •• .:\1<1110" 

4.10. HOST- R.E~OTE ASSIGNMEST 

4.10.1. HoJI - Rtmolf CLLI Ass laomeol.l 
Otnolrloo: " " 01pu1 (0<111 cOMtStVI& of p&nmc<cn tlw lllow II'.< \I Itt ro lpc<of) <II< 111 of hc»r >r.4 ·rmorr 
w ttt cmttn. and r'P.&blt.sb d\1 rtlltlOftSb.qJt bc~ttft mnoc.n ~ Utt ll 1-C'1"-\nl hoiL "''" I the Clll co.!u 
of <lie r<I9C<bn swoldlu. In lllc llt(avh mode. HM S Oa ciOC1 nor m.tc 1uch dnolti'IIOIII or tlltnu~ 1uc~ 
rr uuorulul'l 

Ocfoull Volu: 

No----~ 

Support: Tlrtw ponmrlm II'I!MO•Ided 10 J ovtlllc wet lila mc&tU 10 cmblilll hOII·rrmolt rrl•llon1hop1 

4.10.1. HNI - Ruaole Al.slpm«al Eoebt. 
Otntltloo: An opclon 111M. if coabled. IMNcu lllc mocltlro pcrlonD Jwild\iiiJ cakulltoOM b.....S on ohc 
hOSt·mnora nloOorulllpt deiiMd b)' l'lnmmr ~.10. 1 . If mabl~ I) 1111 Ulvnunmr "'ho1~mora 
com bu.-.,..~ eqoally -a all lloa .....S b)' lllc combiulioa.l) lllacott of umbilical 
II'W\Iu baw- nmoca llld bCKII is .,...Vt.d npllcaly, IOCI )) lllc 11011 1M rcmoccs w II be cou«Ud on • 
loc&l SONET ""'o 

o.r .. u Voloe: 

Hoii-~······ ..... Plll 

4.11. HOST · IUMOTE lNV£STME1'(T 

4.11. 1. u.. sw. 
o.nollloa: "'- l.iDe sa. du!p=•• oaed to spocofy liud 1M pet IItie 111vmmcou fcc 1Wid alot1c, • " 
.and rcmou ""'~ 

Odt ult Va.lutt: 

HM 1.01 
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'OGOO 

Suppon: The HAt ~fodcl 1Hows the u-u·r co 'PC'Cif:. tt'.c method "i :cmpuhnJ en a orficc ,.,.. 11cn1n1 
'""uancr.u wh1ch, for host. rcm~c. uuS ltJ.nd.J.Ionc , .,.,,~enu uc sp<tUicd o~ , ... uch hnc \tit The :t0 ,.,.,, 

T.O'!c ~( ttpt"nttoo U\ the ~1odcllJiJ'!i.lt.U s· ... uc~ n\ cumcru .u J :iJr.cucn •· ... 1 :.:~ •:nc a.:= :;, .:su 
defined host."rtmotCISt&nd.IJonr J\lioOUC.h .ustvuncna "- til .allow \he usu co c!t :i.nc the 1'-Uc.h :n'cstmtnc ""L"' 
t\plten tdcn_oficJUon of hosiJr·cmcxc s~stcms 

4.11.2. flud 1ad per Liac lavurmcaiJ 
Otfiniclon: Thr ri..ud ~d per l111e U\VC'StmtllU U"'C'Iudcd UJ the funcuon tJut .:'l iCUI,uu rht pet IU'\t 
swttchll\1 UWfltmrnl U l t\lnct10n or JWUcb ltnt HU (Ot hOlt rt n\OII. lll4 \UIId Jlont l\t'UChU. nOttUtd 
··~JJ'IIcly for aoc. &nd llflO Uldtpctuknu &nd for tmall UICcpcndcnu. The .... 1\mcnon for ucb "pc 
of '"'nch &nd tad~ rypc of telcpbono comp&ny " wwntd to have lllc form A - 8 ' ' · .. ~ere A " the thee 
IOYCIDncn~ a " !he pcr-IIJIC invCJ<mcn~ and • " lh.c number of IIJIU , 

Dclaull Valli«: 

Suppon: The CS.fallt ~ ... --.r.cs 0111 r-w.tootlna b&Jos """.,. dcr\vtd on lilt O&IIJ of I 
fon:fd llllalpal o(-. -11114 -.daJont IWitcft U>VHCmC!\11, ThlJ 1)'\Um or dmvcd <OJlS don 001 

rcnca a clclair.d lll&lysis or priccL Tho dtfaltll valua art cc.npulcd &om.,. lllllll.,...d pn>em, 
whcnby 11wt W.. Clllloria of nrill:h in-=onll.,. dcn'ttd u • 1\uocuon of clvn ~cnw1vc Cll/'ln , 
jC!IcniiA<I by Sfi*IU liM du,lllld whftl COIUidocnd IOiflllct yoc1411wt lollllt m ull &I lilt CCII funcnon (Ct 

l/lll ]ptn.Wd tWildla. 
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~. EXPE~SE 

S.l. COST Of CAPITAL A.-;D CAPrr AL STRI:CTL'R£ 
Odio•uoo: The c.ap1W c.OJt scru.cturt. t.r.ctl.ldU'll du d:cbt rqu1ry t1UO . .:ou o( d.tbt. .a.nd rerum on cqv1~ 
'h>t mil<« up~~· ovcnll coli of upu•l. 

Odavh Valuf'l: 

Ccst of C•pi!al 

~.1*1*11 I c ~ !0 
CostOiatoe ~~·· 

Ccst ol OliMf 0119 

w~-. 0 1001 
CcstolCDIII 

Suppon: 8Ufd OC> fCC·app<oved «1St O(caj>olll mtl!oodolosY wona 1996 flnlllc,.l ell,. &nd A T&:T .,d 
MCI'lporuorcd OCF &lid CAPM &n&lyMS Wco.Jadna tilt RBOCs' COlt of caj>oW. Su . fO< cumplt . 
" Stttem<tlt of Malllo- I. KWI Concmuna Cost ofC~olll. • Ill dle Maner of IUt.c of Rc111m Prncnpuon 
for Local Enhlna• c.m.n," Flit No. MD9S·I72, Mardi II, 1996 Set abo A T.tT u pandlhnc or 
Fcbnwy 12. 1997, "Esdmatuta 1M COli oiCapiuJ or Local Ttlcploone Compantn lor !ht Pro moon of 
N<IWOrlt Elements." by 811dfonl Comtl~ Scpumbct, 1996. 
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5.~ . DEPR£CIA TI0:'-1 .-1..'10 ~ET S -l.l \" o~.GE 
Oenruuon: The cconomtc hft &lid ntt u t"acc vJiue of' ltlo.us ncf'\io of\: pi .&Ill : JttiOr~cs 

Otbult VJiut.t• . 
PIM!Type Economic Uft NfiSIN.I\ 

meter- a 2• II 21 
QOf.tge W!lfl< t<NCllllf'll 1222 ·.o "1 

Or/lfl wenl-1 1) 0. )21 

OU!Ic:ii!QS .16 9J I 37 
W llltt 1592 .; !a 
elliot~-~ tO 7! H• 
~.wty COIMl tq\l-1 7JO ns 
~- PJIIIOMQlmi)UIItl 

6 12 Hl 
d9Qj ....... COW: SIIII&1Wt9 15 17 297 
opetiD' JYJWN 941 .0 82 
cigl1M artull-1 10 21 • ' 611 
pullllc ............. e_,.,. 760 7 97 
polel J025 -81194 

- Clllll. mtlllc 2061 .noJ 
- Cllill. nan mt111c 2!.1' ·11 S3 
~ Clllll. rNQIIIc 2500 ·1S2S 

~CIIIII.nanrNQIIIc . . 284$ ·1· ~ --- 21 ~ ~ 39 

llul1ld Clllll. nan "** 2591 -8~ 

~CIC!It.-..c IS IS ·15.7• 
~ Clllll. nan tniCIIIc 28.11 ·1052 
ocwQ.ol ..,._ 50 Ill ·10 34 

Svppon: The dcliulr vatuu 11ttlbt wclciJted avmp M1 or pro)ccM dcprrcianon li•ct. 1114 n<l 101-.1• 
pcrun ... n . <OCIIUI& Crolll76 LEC Sllldy arua.ncllldln& all tllo SOC.. SN'ET. Cill<rMUI BtiL lll4 
nwnm~US GTE 111d Uttlud companla. W~laJWIII b bucd oo tocal lllla per opmuna company. Tht 
projtcled llvn 111d a&Jv ... v~.,. dourmiDed ill alricMl.IJ rovicw procna inYOIYIIll <1<11 •w. PUC. 
lilt FCC. lll4 lho LEC 10 osubllsb unique -1116-opoJMIIll-<ompony·tpccUic ~ ICM<Iuln. 
5«. FCC Public Nocb O.A. l'a 9S.I6H, 93·970, 96-IIH, 94-156, 95·1712. HID 1114 SAI Iiva.,.. 
calcu~ u die avena- U6r ofOMQIIJc able. tlll<o Uvall'l noc topU~Uiy lptCI Il<d ror llloM plant 
catcaoncs 1104 11M)'.,. daalllc4 .. ouut.le plant. 

5.3. EXPENSE ASSIGNMENT 
Don•hloet Tho ITialoe of <Cftlin ca&qorios of incliroct npm- lnclud~na tllo loop compoMt~t of 
S<ltt<al J~ppon. u wcU u nctWoc1t opondoou. ollllt w.a. llld vanablt ov«llcld. 111 .. art amped 10 loop 
UN£s (dbrnbvuoa. -n10r. ftcdlf 1104 NlD), and d\UJ to vno•cra&J wvKt. on • por·llll• baJU . .. mrt 
clw\ tllo cit fault UlfCM>Citl buod 011 d!o ratulve pn>jlOitlons Of 1114 dirtcl <01U UfOCII ted Willi dlCI 
UHE1. 
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F Umtll.lrt - ""'"' CCSll o% 
FurroAUt- E.lllt<'s.t 0 1\ 
omc. Eco- •-c~ Cctts a ~ 

C!lce e_,..,.-E.<:>enstt 
- ~ c-11 PurlloM Com!>vW - Clll<UI Costs ) ~ 

~ PlltPoH ~!It -Eansn O'A 
Mo!OI Vtnc!a - COCOIII CcsD 0 % 
MoiOf v-s -e.-sa. n 
~-Clll'QI ColiS 0 % 
e..tditlgs - E.pwn Olio 
GMagt WoR EQUIIIIMIII-Clll'UI Costs n 
GMagtW<rt~-~ Olio 
Oln« Wol1c Equc>tntnt - Clll'UI Colts Oll 
~ Wol1c Eqlllpl*\1-e.;..- 0 '4 
H~ Optlllllo!ll OTt 
OlllttTu• 0 % 
VtriableOw- 0 11 

Sappon: lilt ckfmh wumpdoft Is dullbao COAl .,.. mou appropnauly w ol"rd "' proponoon 
10 lllc idcntilled dirrct a~sa, not Oft a pcr•IIM bail. 

5.4. STRUC'Tl.IRE. SHARING FRACTIONS 

O.lbol!loo: The h<iloo of !nvaanm1 uo dlmbu1ioft 111d (t«<c:r polo 111d ttcncbina w i lt W•lll'rd 10 
LEC~ Tht rfl'llaWlcr Is lm'!b<IIAI<IIO ocl>c:r ulilitialcamcn. 

o.raull Valoa: 

ltniCIII'a: - •atla !MID TtHoc>'-Conlpaoly 

Cl LR I I 
,_ 

OiMitrr- ....... .... u... .... AMial ...... ~ 
().5 ~ 33 1.00 ~ 60 50 

S.iOO jJ 33 .~ lJ 60 so 
100.200 .25 .l3 so ' 25 60 60 
~ 2.5 lJ so 25 60 ll 
65G-&50 2.5 lJ 60 25 60 ll 
8»2.~ 2.5 lJ J3 25 60 JJ 
~5.000 .25 J3 33 25 60 33 
5.000.10.000 25 .33 33 25 60 33 

10.000• 25 33 33 25 60 ll 
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)uppon: lnd.wcry up.n cnct &nd capctusc of HAl utd ouutcfr: pl,o~.ru cnJU'I'nn . \totlt!mt" C4unf\ 
\10 Subdtvmon Rcaulauont Polic~ RclattfiJ to Gr-J.., U of l oc.tt1on for 'cw C\lr..:uu 'cC\'> 01'\ "·r '"'-: 
?ro•u•on ol Convnorctal Tclttoft\mUIIIWIOtu St fVIccs. ~lo~lllly F111onml Sl• l<m<nu o( lht Soul.'.cm 
CJIIfom11 JolJ\t Pole Cocnrruncc, Convcrnuons ""'lh rc~rutntJtJ"CS of Jou J ..:uh~ ccmp.Lntt1 Set tnt 
ur;crurt •hliVl& cllscuu >on In App<nd.- B 
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S.S. OTHER EXPE~SE l~PlTS 

5.5.1. locomt Tax Rue 
OtnA1lloa: Tbt comb4nc<1 ictdtnJ .u~d tt.atc :ncomc r.u t.uc on <UTHI1Jl p..11d b;- "telephone comr£n-. 

Drlauh Valotc: 

lncO<M T u Rib 

3915'1~ 

Svppon: BAUd on a Muonwt4c .1\CUic of compoutt: (cdtnl !lid it.ltc u:t rate• 

5.5.2. Corporate Ovtrbud fae1or 
Odlaltloa: Focwanl·look~n& corporate ov<tbead cosu, uprtsud .u • fr><tl<><l of the swn of all caprul 
cosu and opcnrionJ upon~ <al<ularcd by the model. 

Dtlnlt Val .. : 

Soppon : &.od 011 d.ua lroCD ATAT'o Fonn M. S.., aloo urllcr a pOll& outxnlu10t1 by" T&T .!>red 
M&ml II. 199'7 &lid Appondia C. ' 

S.S.J. Olb:cr Tun Factor 
O.nattloo: Opcniln1 W<CS (pnmllily ~" ~ccrpa md pn>pttty wrco) pa•d by • telephone co01rmt"' 
addlrioo co fcdcnl Md-. incomo cues.. 

Dtl.tull Valot: 

DlllltT_F_ 

s' 

Svppon: Tb.b Ia lilt ~ ....... ror all T1tr I LEC&. Cl<pm.scd u • prrcentqo of lOW revenue Rc,.nuc ""d 
WI dala .. Glbo lroCD doe 1996 ARMIS r11J0t1 4J.4). See, alao AP:P<ndbt B 

5.5.4. BlliJaJfBIU laqulry per Llac per Mootb 

Tho cost of bUJ &cn<ration aod lbfllill& Ulqulllu CO< t nd uun, '-'P<" ...S u an &1110<1111 prr ' lilt per monUI. 
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Odn ll \ 1lwr: 

8IIUft9/8llllnQully Pt1 Unt pot month 

Sl 22 

Suppon: Surd on cl&u found 111 clle !"cw En&Wid lncmn.,.,l Co.c Srudy. l<CIOC> f01 ocll0111 .ucd ~·II 
-"QUit' • here 111111 co.u "' dt~r loped. Thu lrudy ukl "'"llllll C0\10111 t«M·~un. tath<r tll&ll TSLRJC 
Therefore. boiiOIIJ'boll OllqUIIy•lptCIIiC ( ... td COIU W<tc a4dcd 10 con(Onn "' oth rSU\JC pnncopln .. 

To compuiC tllo~ ••lue lrom the NET ~rudy, clot bau monthly coli fet rwctrntw ..:cns lllln ,. do•.,•a b• 
t~r buc demand (1011u ) for both b tll inq1111y (p Ill) .ucd boll procluccoon cp I ~6\ Thr rnu111111 F«·h r.r 
-.tun ue .ddcd t.ot<1icc to &m• e u d>c lOW boll"'" boll onqv11y cou pot I me per montll 

S.S.$. Dln crory Lbriaa per Llac per ~1oatb 

Ccnoltooo: The """""'Y coli of cru~~~~a &Del munt.ua1111 .. bnc po,au '"""'' oo a per '"'' · pn mondl bu oJ fet UncYH1&1 Suvcu FilM piiii)OWS. 

o.r .. tt Vat .. : 

sooo 

S•ppon: S.C..... dla FCC &Del loim a-d~ 6ctomllllld dw wt11u po,an iiStlllp .,. no< an dmau 
of~ u ... vcno~ Sttvico. c1us ...au. ow. 10 •tau• 10 ...... HAf CllmWIS 111M dot eo~~ of 
maUit&IIIUIIa wbM po,ac lbdaa per liM b SO.I S pt1 moadl. 

5.$.6. Forwa.rd·Looklaa NciWorit OpcrarloDJ Factor 

o.nettloo: The f~looll;na tfactl:lr owJiod t.o a ..,...,& cauacwy of upmsu tq>ONd on AR.'-115 
u lttd N<tWorlt Opcndona. 1M fact.ot b upm.Md 1.1 cht pctuncact ol cumnc ARMIS.ttpo<l<d NctwoM< 
Opcrauons coau pn hne. 

Oclull Vt hw. 

t . , .. , 

Suppor11 AMO.S b 1 Ml'li'Oik..,... '; III'QI"Ud 111 ~II)' lklll!ibon- • c'uftcooll of lliqlllofta 
company cmbodded- Ao c ; llld, cbat .-art anslkl&lly hcp boc.tw< IIIey "'*' l411f11Wtd 
I~Uftll and pnocdca 111M .. _.. coody dllo cllt modom cquopmenc- ptiCD«S 111M cllt HAl Model 
tllllm«1 Wllt be !DDI!ed .. a (oaww$-loooltlaa bull. f..--.o, loday'l COIU do 00C tttkn OludiO(cl>c 
lllblcancial >t•inl' oppor1Wilda pooccl II)' new uchnotoala. 1u<h aa ••• "'''"'""'"' nt,.,.orlt oW\duda. 
lllcn/ICU. and ell< lilto. Stt Apptn<loJ< 0 f01 a morc dewlcd dilcw1con of cllt aa•.,&l o> ponlllllllti 
tllOCI&Ud '"'"' ottWO!t opttOClOIII. 

HM 5.0• 

"Sew EnaWid Ttlt pilon4 Compa~~y. - /99J ,v,.H""'p'A.,.. I"'""""'- C>IISiw:)f , 
p. Ill. 126 
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5.5.7. Alteraadve Ceorr.al Office Swlrc.bloc Eaprou Facror 
0<0ofdoo: The U~ 10 IIIVCIDn<lll 11110 for dii!UIJWilCh"'J «!Uipnttn~ UJ<d U JJI al!tmauvc 10 th:c 
AR.\IJS upcnu 11110, tc~<Cillll (orwltd IOOkiiiJ roh<t IMn emb«!d<d COJU. Thill. clus (a.ctot mulllph"J 
die u lculaucllnv<>anent ln diJlul swuchiiiJIII oRlrr 10 delt tmlll< 1/11 monlhly upcn>c UJO<IItcd '""h 
dllltl t iWIICh!n&- ThiJ (KIOf iJ ft01111tk11de d 10 Up<lll< lhc COil of S.Oftwvt upcndu 10 11\c Jw i!Ch. U 11! 
, ,. """"'' JOIIwll< " pan or Ill• u p1111 ••I•• 111puu 1o HM ' oa. 

Ddaull Vt lllO: 

Suppon: folcw Enal.wl lncmncnlll Coot Sllldy." 

5.5.8. Altenatln Cinuit Equlpmeor factor 
Dtnoltloa: Tbt u;pm11 co inYal!IICOIIIIio fOI' aU dreuilcqvipmf!U (u (ilijOnu;l by LECt 111111<11 

AR."'IS tcpons), utcd u 111 altcm~~~vc 10 the ARMIS ••~ ra11o ro rencct forwlld look111111lhtr th111 
cmbcdd&d c.osu. 

DtCnll V aiM: 

•a Nllvw~'Qtr'p,..,..., 

00153 

5.5.9. Eocl omcc Noa Ua~Port Cou fracrJoo 
o.n .. tdoe: n.. haloe oflbe IIOC&l lnotsu .,.. • 4lpat 1Wo«b1111 dulu..........., 10 too ncK rcla:t<lto th< 
connoction or liMI10 lbe ....ndL 

DdnltVaiiiO: 

Suppon: ~b factDr b a HAl estim.w of !he,._, ov<r ... ... 1 dilftrtnr swiiCI!ina 1cclllloloa1 ... 

HM s.oa 

II N ... Enataoct Ttltp/>OM Company, "/991 !(,.... HOIIfplhfn lltentff•NJJI c~:r Slvdy", 
p. l,. 
11 Now Enalaad Tcltp/>Oftt Company, "1991 !(,.. HOJt<PJiovc l..:rc-NDI Cost Stlld)>", 
p, ],. 
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5.5.10. Moolbly LNP Cost, pu Llot 
Dcnaltloa: The ..W...tcd cost of permanent Local Number PO<W>ilny (LNP), <~prul<d on a pcr-IU... 
pcr-monlh basis. lncludina lhc cosu of impkmtndn& and mairllllnin&lhc scMc:c. Thrs b lncludtd In me 
USF clkul&lloos ooly, noc the liNE n1U, b<uwc k will b< included in lhc dtrlnkk>n of univenal ...,.. k e 
once tho wvlcc Is lmplcmtnl<d. 

Oda ull Va lue: 

Par LIM Monthly LHP Coet 

S0.25 

Suppun: Thl• atimaa. b b&Md on an •• pane submbilo<l by AT ItT 10 lh< FCC in CC Docket No 9S.. 
116, doled May 22. 1996. 

5.5.1 I. Clamcr-Carrin Cwtomtr Service, per LiDt, ptr Vnr 
DcnAltloa : The yearly amount of cusiAlCiltr opcn llons 011~ u.aod aud will> lhc provilion of unbundl<d 
nc!WO!t dcmcllU by lhc LECa to carrim who p=huclholc rltrncnu. 

DcC.uU Valua: 

Clrrlar.C1rrlar CutiOmer S.rvlu pa nna 

suse 

Suppun: Thb cakul.llloa Is lbucd oo dal.a dnwn from LEC ARMIS accounu 7UO. 7170, 7190 and 7.270 
~by all Tlct I LECs in 1996. To calwlalo lhb <har&<,lhc amOWIU &hown for tach Titt I LEC in 
the nfmoccd aa:ouou.,.. sununcd acrou the accounu and acrou all LECs., dlvidtd by the numb<r of 
access lines reponcd by lhoM LECt in onlcT to cxprculhc mull on a pct·linc bub. and mulllplkd by 
70% 10 ronca f"""'-.rd·lookina d'llclcncks In the provision of nr<Wott ckmcnu Sec. abo Appendix C. 

5.S. l2. NJD Ed peon, per Ll.ne, per Y nr 
Dcllaltloa: The admaiA>d OMual NID upcnK on a per line bub. bucd on an analysl.a of AAMIS data 
modiflcd 10 rcllcct forwlld-loc>Cln& <0111.. Thl.a Is for lhc NID only, notlhc drop wire, which Is indudccl in 
lhc ARMlS cable aod witt ICCOUftL 

o.r .. JJ vaJ-. 

NID E.ltpan .. par nne per year 

$100 .__ ___ _ 
Suppont The opinion of outtlidt plant u pcru indlcalc a failure rate of leu than 0 2.S per I 00 IIIICJ per 
monlll."' l pcrecru per year. AI a rep'-tnent<OS' ofSl9, lhb would yi<ld an OM• •I COli of SO 17 
Thctofote, the C\ltl'<lll default nlue l.a COIUCTYallvcly hi&IL 
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S.S. IJ. OS-11/DS-1 Ttrm1oal Factor 
Oena ltioo: The rclallve ltnnt:al on\tltm<nl per DS.O ~c,. ttn ont DS· I .n4 OS·~ In r l1 

Otlnlt V11uc: 

OS-4 (OS. I T ennNI , ICI« 

$tpJP9n: Tbc COCIIJIII1tll n110 fot lll>UIIIICGI ptr DS.O • hrn pra•w!td 111 a OS.O '''''""'•I co :cr 0$of) 
nv-tumc:·:u •hr.n FfOVtdtd \1\ a OS. I Ic"tl ''IJl.&l h.&Ud on &ntnnh'' "'n ·~r:ftr.n.aJ ..n" r-irmc-"u , ,cc .. J r~t 

tttm\NJ mvu anmta) 

5.5.14. DS·IfOS·J Ttrmloal factor 
Dtn1hloo: The rtl&tlvt 111¥tllmtt11 pet OS.O. bnwttn cht DS·l and OS· I lt • rls 

Otf .. h Vatu: 

Support: Tho eompulld rallo fot ., .. ,..,,."' pet OS.O • hal pro•~ '" 1 OS. I t.vcl llfii\Al. co per OS·O 
IIIVISUDCIII whcD provld.dtn I 0 $-llcvcl tlp0t, beNd on tn.n&mUJJOII Wlftlllll UIHtrnltnU (t c , I I I 1 

5..5.15. Anralt LID a per Bwl.aa.a Locariao 
OtllaJtm: The 1•cna• -barofiNs...u l .... pet bv.i.,... lot1tton. .....s 10 t• Jc..wr ~to ancs dlop 
<OSl. llw ponmCIOr lllollkl ba we dw Mn>t 11 U,j. 

Otfaoll Val111: 

Awtn~~• 

' 
Suppon: (Nr"':'E: 1111 .OU.!IIM lit S«ttMo 1.1-J. (Dbu~"'""'fls t'PIH•wiAtn f•r t aJt of w11.} 

The 011111bar of linn poor INliDou lotadaa tSM>IUd by HAlls baled on diu 111 chc /99J COM- Cor"" 
Statuna l8d Clle 1991 Sllttut1tol Ab11P0tt ~rltl UMid Sla~ 
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5.5.16. Avrracc Truok l..'tilizatioo 
Oi!nDitfOn : The l .a hOW' &vcnse uuhu uon O( .an tnterorlice :r.:n.k 

Oclault Valut: 

A•lfiO• Trunk Utlllallon 

0 30 

Suppon: A T.tT Colj)OCII)' Cotl Srudy." 

" erw. co at . -_. Slvdy of_. r.t r·, c-,.111.,, CllfXJC•'Y ,. Atsl>'b RQ(Jid O.-"" 
Gtt~Wtlr". p.4 
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6.1. l':'IDERGROl:~D EXCA VA TIO~ 
Otfinmoo: The cou per fooc to .1111 :rcncn U\ coMecuon • alit elJih:U'\Iln ~&rouno conc:u1r t~ Ucm h' 
f•colrw.r the planmcnt of unde1p011n0 c•blu. Cunonslll< surf•«. pla<lll&lll< J" PVC conduu popes. 
b.ckfillin&l/l< lrfftCh With lppropnarcly Jertrnrd 011, ollld IUIOIIIIISurf>ct CondiiiO<\SII co•urd on lhr 
folio-. •ns wcuon mlf'd. ·endtrJIOUnd kcuonnon Cost per Foc.c· T'loc r-o wtttOta• do noc ~nctu.Jc ~nc 
r'I'Uttnll c01C o! the" PVC ;;onchut p1pc, ,.l'ud1 ~ couttd &IAC1c:t .. Coadun \4,aun.aJ tn~ucmcnl per :aot ~d 
' ' Alfe<:tcd =~ th.c tlumbf'r of ublu ptactd 1t1 a conduu Nn. MM1 tbc nwnbc'r o(-Spvc Nbc1 ;ct R<X~tt 

O.rault Valua: 

\Mdeo•OUIIII baw1_1on C:.. '* fooc 
Denlly Nollllll Tt~lt ....,_ 

HlodTIWICII 

lt.ln9e ,,.,... ,..,,00( ,,.,... PwFOGC Frdol PvFOGC 
o.s 54" suo 45'11 SlOO I'll uoo 
~100 54" suo 45'11 SlOO I'll ssoo 

100.200 54" I I to 45'1 Sl.OO I'll uoo 
~ $~ Sl to 45!1 SJOO 3!1 ssoo 
~ ~ SI.M 45!1 1300 3'4 ssoo 

1»2.560 50if U.IS 45'11 13.00 S'JI ssoo 
Z.~'-000 "" U.l5 ~'I $300 lOll ssoo 

S,OQO.IO.OOO 13!1 se.oo 87'A 12000 10'1 11000 
10.000o "" $1.00 72'1 13000 1~ SIIOO 

Hc4W FtlcOOII "lot HotrrW TftlfdWt9 a I'll ilrlcllotl ""-'9 11M~ a-" ' T,_ll 

Suppon : S.. clbc1asloa iD Sealoft 6.2. 

6.1. UNDERGROUND -~ORATION 
O.Raltloto1 lbo cot1 por (OGC 110 CUI tlw twfact. piau dlt 4" PVC condun ptpet. ba<kftlllllr lmldlwoill 
apptCI!Iril&aly iCit I tel IIIL ~~~~~- ourface cooetdoes. DII&JIIa • D'rn<b in COMI('IOft wUll build inS ... 
lllldctpowl4 CCIIOIWt ~ 110 Cacruw. t1w P'• w of~ ublc1 11 cov- 111111r pnctft!a 
S<aioa ddod. "tJadtilloom4 ~Coil per FOOl" That ""o S<atons do noc U>dudot lllc IIUIUNl 
coa oftlw PVC ~pipo. wll~ b covered ....,"C""""is MurnallnVfllmrnt ~fOOl". Md IS 
atrcacd by illt numbtf ofabla plaud ili a conduk Nil, Md lilt numbtf of'"Spatt Nbu per Routt • 
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0 0 • • t . .... - ... , - • • - • . ' 
OtfJult \ alun: 

Undtf9tOUncl Rtrlontion CoS~a 114< Foot 
~ C~Miont C~triOtl Slmoto I Condlul PIIICitllont & Aljll\ll Concm. Sod ~u I StaCllludon 

Oomt~y FrK- ,., Frteo ,., Frw:· P• Fr.<· ,., Froc- Pa.,.. Fr..:• Rlll9t doll Foot doll foot doft Foot tl4n Foot tl4n trotlllft !Soli 
0.5 I m. I 5600 ·~ 1900 · ~ $1 00 )I!( l sc ·q w1l 1s •o ' l!~ 

5-100 I SS!I ssoo 11)'11 1900 '" I I 00 ;u~ IC ·s WI II =o j!'i 
"1:0-200 ''" ssoo ~~ !900 ... I I =o ) I 'I 1 • . c 

• 0 WI ss :c I 
ljf-t 

:~ Wl $6.00 IO'il s9 co I 3'4 I I 00 l lll s; · ~ I ·!~ I! CO I 1!' · 

·~50 ;as 1400 IO'Il S900 .... 1100 1611 10 Il l ""' 1500 I ;tm 
S5G-U50 71'4 1400 IO'il 1900 5'4 I I 00 911 so I I Ull 1900 ·s~ 

2.550-s.oco- 7Sll $6.00 11'4 1900 ,.., Sl 00 611 SO IS 9011 Sll OO tOll 
5 ® I 0 COO 80'4 SISCO IS !I $2100 2'4 Sl 00 Jll SOlS 9111 moo '" 100Q0o sa SlO.OO IR SJI.CIO O'l 11 00 2'4 SOlS 9fX 12000 lll 

N41t Ftae'liall K Ali 8«tffl" lltt hctlcwl-• lflw -ICIWICI ~!I & ~II 4 Soc! II 
~ ., 'II 

"ttCCCCI K br~ Plfc1,._ & SIIIOtl.cD~Iot,.__, ~ K • ~ "
F- K br~ ~ & Sl""'•.cD~ Ali Orr <I Soc! II • ~Bled II 

Support: Tho cottl1'9nc. c a aualllt't o( clilfcrmc cypn o_f plaumc!ll aalvltM't. 

:.IO<c Usc o( Wl:lc1poW\4 coodula ICNaln for 4tnnbunoft abo<~ lei be inlnqucnc. upccwly 11111-.< lowrr cltftlll)l mnu. Althoup .... of eonclllil for cl~ cable ill-er clcfuoi)ILOM> b""' upccud. clt(JW! p<KCS Ill slwwn, sJooWd l llset cloQ 10 cllanJO p&nm<Un (O< pcRC111 WldcrpOW>4.ICNI.Incl buncd IIN<tW't allowed by ttl• HM S.Oa modtii!Ndln. 

E•cnauon &ncl rcuonJ com .,. 11pif>Cilllly ll.p.r 111 en. rwo htpat clcMtl)l Lone1 to CAt9 for worli1111 wulun COIIJ"1td 111bsurlace C.Cillly ccedidoou. bm4hna C"'trrc ceourol. • orli how rucna-., COMrnc cncucmcn1 of 4.ocu. and acyplcal crrndl clcpdls. 

A compound w.,&hltd coot (O< cONiwt ncav--. pt.ccmm1 and rcuonJ..., be ulcuW...S by mul11.ply1111 h 114Jvldual cobom.u...., &bon Mlllllltlc unmtdw.ay f>"<'~"'l ...,_ "UnO<rsrovnd E•cavanon Cot.a per fo«'. hrf""""'& sudl calcv.llriofu Wlnl U.. clcftwll • llu.•lbown would Ft0••4c 
1111 follow"' I COIIIpooit.t CO<!" '.ly ~ - · 

The pcrancaca for u..,,. oDd !.tcaVIdon Com10<al10 1~. Cor Rntoranon (Aiphlil • Concrtta • Sod • S&mpll 8clctl1l) toea! to 1011'\. and (or Coad\1~ Plamncno A S~UIW""' 10<al to 1~. una c~ 
" • duacta 1\maiod. 

0111111 ... , , .. 
• 0 0 ... > •• 

l ' .. •• 
;· :c 

I I : :0 

)l 00 

I ll CO 

112.00 

SISCO 
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:tccwn.cnuttc.n Rt :u .sc Ol lt . . u noJ.r: ; • . ,.:& 

VndtfVIOIU\d E.tc.wrt!on. Rlltonnlon, 
111<1 C4n4UII PIICIIfttnl Colt~ Foot 

em 
O.nslly Zone Por Foot 

O.S $10 29 

s.. u:o S1029 

1 ()1). 200 S10 29 

21)1).650 Sll JS 

6~SO Sit !! 

5S0.2.SSO s 16 <14 

2.$5().5,000 S2160 

5.000.10,000 sso 10 

10.000+ moo 

Co~ (Of VIllOUS cn:nduna mrdlod.lwm rmm&Ud by 1 1<1111 of Upmlll«d 0\IUidc pl&nl nporu. 
Addl rioMJ illfomudco wu obcalncd &om pntllcd raoun:a". Srill ochn U>fOflllllloa wu proVIded by 
«•rn! <ontrac'lon wllo rourlMly prt{Oflll uaYillon, condur~ and manhole pllcmmr ""rt fa< ttl•p/IO<IC 
companiol. ltdulu o(lboM inquiria ll'l,...ulcd lAIII< followUII<h&tU. No<c lllttlhLJ """<Y 
~CI110CISinUII!w com do 1101 vary siplllantly bclweon buncd pllc.mmu 11 H" tllld<'lfUW'd ><t1W J6" 
undcrpo<llld. TbortfOI'IIIIt ItA I ModeiWIIII\IIIII &Wf1.&f plle<lllml ckplh rana1t11 6om 24' to 36' , 
I V<fqUll JQ", ' 

Conduit pllccmmt COli b aumlllly tbt Slllll. w~ Ill• ...,d\lrr " uMd 10 h ..... dislnbullOtl u b1t , 
fudcf wlo. uucrol'llc• table. Of odlcf ttlccommwuc:adon camrr cable, lncllldiDI CATV 

HM s.oa 

1' Manin 0 . KJity &nd Matq .. s Allyn, edt , /991 .VcuONJI Cotll/n.CtiO• £Jruoou, JJ14 

£ditr-. pp. 12·U. 
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., .... . 

lNomul Tronchlnv In Cln w11h B1c~fill 

uooo 

I 
SltOO 

! 111 :JO 

l 
i ... u co 

$400 

1400 

frenchl"9 In Pave,..,nt wltll Rea total 

1100.00 

1110.00 

1100 00 

J 11000 

l 
s 11000 

$4000 

moo 

1000 _,.. 
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6.3. Bl:RJED EXC,\ \ 'A TIO'> 
OcnniUon: The CO\& ~tr (OOC tO dtl .1 !':t nch fo allow. butttd pl.acc "ntnl .JI O:Jbln .Jt tnc ;ltJ,. 1n; ,•r l'iC' ~ 1 
mote u blcs uuo \1\t c&1'111 \UI.ft l J S lll.fl~ .Jt m~o~ ,t plc: U\cJtr• plou. 

Del .. It Veloft: 

Bulltcr uuvlllon C4m P« fOOl 

Plow Noi!IIAI BIU!Ioe Hand T 1W1C11 Bote Ce~lt PIII/I Pipe/ ,,_, 
M CION 

Dtftli!y ft¥· ,., Frx· ,., fiX· Pot frt<· Por f rx· Pt< j 'a':' I RMI9t don Foot 11oft FOOl 11oft FOOl 11oft Focc don ,_ 
().5 I ~ so eo 111' S190 ~~ n oo 1'\ ! n~ I ~'\ l sttoo l 2'\ 

S.IOO ~ so eo 1"' s, 'lO ~~ 5300 ;'\ S5 00 O"i 1, :o I .. ' . 
tQ0-200 150'4 SOlO 21!1 s, 'lO ''"' $300 ~ s~oo ~ lsuoo l 2'\ I 
20I).fj() S!nli so eo Jl'll s, 'lO ''"' 5300 , ... uoo ~ Sll 00 2'\ 
6»U) J5'JI SOlO "'' Sl" lin' 5300 n ssoo '"' I ll 00 n 

aso.t5so m S I :Z0 '"' S2.15 10'11 $300 '"' uoo ) ll. Stt 00 , ... 
2.550-5.000 '"' SI:ZO 1611 $2.15 10'11 $3.00 5'1i uoo '"' I Sll 00 51 
t oe»-I 0.000 0'11 Sl :ZO "" $400 ''"' s:zooo 611 SIO OO 5'11 Sit 00 6'11 

IO.OOOo 0'11 $1.20 5411 $15.00 ~ .. 13000 ''"' SILOO 5ll. Stt OO &ll. - ,_ • .,_fi " ,., he»~,.,.. 11tet .--Plaft"' ~ "' ,_ rfO(I(Jt 'I 

6.4. BURlED ll'lST ALLA TION AND R.ESTORA TtON 
Dtnoltlot: Tht COli ptr fOOl 10 puJA p!pO-p&._lftl , 0< tltt CGIU ptt (OOC 10 CVI tltt l w1'>Cf. plt<c 
c.ble m • tnncb. boclttiU 11M rradl w11!l II'IJ"IIINUIY ..,......., lUI. and ......,.. •llrleu C4114lt-. 
O.Ullla a ftadl• = :do" we pllcofta blanod cable u co- 111 11M~~- all<d. ' Bumd 
EAco._ C011 pot fOIIIf'. 
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»W 
16 00 

~00 

1600 

saoo 
woo 
u oo 
m oo 



Orfauh \ 'alutt: 

Holt Holt 1'101~ 001"'9. 0'~-' 1/C#rtq~ J 
lllf hclol ~ .,_, n _,"' R-11«~._, _.,. M 'IW--• haocfts~ 
100!1. 

Suppon; 
The cosu ,.llccl a lllutll.ft of clitl'crtnl rypn of ploct1M111 acu•n>n. 

E•ca•WOft llldiUUIRI com art ••cn•flcatuly h•!llwr In llltrwo h•lh ... dciUJO' itOCICS 10w. f« .. on."'l 
.. ,Ill., conllfttld subsurfau fa<ilicy <Oftdk>oru. h111dllni lrll!lc con1r0L won bout ~"tlOIIJ. ond 
tJypocel - 4q>Cioa. 

A compolllld w<ll/lled <0$1 fot conduit ucavaJJon. plocommlllld munl can bt ca.lalllud by 
mul11.ply..a11M IIIC!ividu&J coiiiiiiAI shown abo•• tnd 11111M lmmcd.la:cly pm;cd111.1 '""""· "Buntd 
E•ca"*'IOft Co.u ptt Fo«". Pcrlomuna.....:ll caic11Wioou us1111 lllc d•f•ull•alucs lllowo • ovid P<O•td< 
lilt (olloo-011 compotJU _..by dtNloy ....,. . 

...., l&.c.ftllloft. •· • r .. at~~~~~ eo.,.,_ 
eo. 

DIMlY'- ,.,,_ 
~ Sin 
~100 Si n 

1Q0.200 un 
21)0.6.!0 Sltl 

~ 12 11 
I»UeG U$1 

2.5»5.000 S4 27 
5000.10000 suoo 

10000• 14500 
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Cll w for, &nCKu ucav•tton me,thod.s "''ftc en~.m,ttd b)' a tum of Hpcntncc4 ct\IUIO::t ; l.l/\1 "~era 
\.!d1fl4ftlil tlif6ffiu i1on WI'U ObUi.lltd from ;fnntcd rnourcu " Sufi \)U'it r tnform.uron '"'.l\ :ro\ tJ c::! :,.\ 
scvcn.l c.ontntUI.f\ ...,bo rouundy pcn·orm n ct,UIOft. cet~duiL &nd mlMolc plucmuu -.otic (Gr ccl<:lniOtlt 
'omp&tun . Raulu of those mqu111cs » ·c tt\ctkd 1n the follo~ '"i .:ttuu 'lore Ou t"'" tUI"\ c~ 
Jcrnoru·a..w dw COlts do not""..,. ''Jnltic.uuly t>f['lll t tn butted pbccmtnu ll ~-~- un~cr,rouncl 'ft\UJ i6 
I.UICtrpou,nci Thcn(orc chc: HAt ~1011ti ".uumu ln .a,cnac pl•ccmcnl Jcptft n.ncU"''C from ~-~ · to jo ·. 
"mtcn& 30" 

HM S.Oa 

Plow Cable 

u oo 

I 
1400 

1 
l $4 00 

s 
u.oo 

I· 

'' MartlD D. K;lcy and Muqvu AII)'TI. <ds .. 199< .Va11tJNJI C<>Ntn«lll>" £111"'<11"' •J'Io 
£111•-· pp. l l ·U. 
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HM 5.01 

Normll TtlnCIIIng In Olrt with 81Ckfill 

12000 

11100 

J 112 00 

l -a u oo 
u 

J 
l 

I 

I 

I 
1000 

Aut~I W 

Tre~lllftO In Pavement with Rntorel 

uooo r---------------------------------~ 

uo.oo 1--------.------;..._--------f---------1 

~00 ~--------------------------------~ 

1000 ......,.,c.,z•· -

lnpul.l Portfolio 

....,.. "' C.tr :ws· -

~ 
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1\.5. St:RHCE TEXTL'R£ ;\ltl TIPLIER 

OtOftiCIOD: The l/ICfU.JC 111 p l.ac_.rmtnt cou Jttnbut.aolt !0 the ) eii!On~.uon l.n ~ m,atn.: lt.~lltr .uu: ~a 
.JJIC(t~«S olldltt cfustcn. Cl~r~sud .u l :T::·.:! r~~hct l!f ~ :hc:1on !)f J!l ~ur:cd Ot "J.'11!tt;rou.r.~ lt:"..:~:-..rt 
<'<>'Ilion compontnu., cllc clu>tcn. The mulupllcr •ppc:an 111111e · Effect" cohlm~. ~d 111c fnc:~on 
Jppc>r> 1111hc ·r~cuon ofCiutttr AfftCitd" column The 1url•cc condouoru •re dmnn111cd from !he CBG 
to ,.ht<h thcclusttn bclonc. The ublc litu clrccu 111 l ipl\lbctl<ll order b~ Tct!llrc (O<lc 

Odaulc Val11r1: 

FIKIIotl EII'Kt Talln o.talpdon of Tottutt 
Cl-
Alfoctod 

100 100 SUn• 
100 100 8Y llovJWt 
100 100 BY .COS llovJWt Ccant Sino 
1.00 100 BY-1'51. ec._., & F.,. Sanott loa-n 
100 100 BY-I. BowttWt ' lo¥n 
100 100 BY-lS llooAcWr ' Slnoy lo¥n 
1.00 100 8Y.s1Cl eo._.,' $My Clly t.un 
1.00 100 BY-51. ec._.,' Slnoy loa-n 
1,00 1.10 BYV Vtry llovJWt 
100 1.10 BYV-1'51. Vtry ec._., 6 F'N Sinor~ 
100 1 10 BYV-1. Vtry eo._., & lGa"IIJ 
1.00 1.10 BYV-lS Vtry 

' lGa"lly Sino 
1.00 1.10 BYV.sl. Vtry eo._., & Sill 
100 I 10 BYV-51. 1/try eo._., ' Slndy t.un 
1.00 1.30 BYX ~ 
1.00 1.30 BYX.fSI. ~eo._.,' F'.,. SMdy l GMT! 
100 130 BYX-1. Emrnlly ec._., ' lDIII'IY 
1.00 130 BYX.sl. ~~' Silll.on 
1.00 1.30 BYX·Sl Emrnlly ~' Srcly 1.0n 
1.00 1.00 c Clly 
1.00 1.00 CB C*'r 
1.00 1.00 CB.c Ccllely&Ciay 

1.00 1.00 C&Q. C*'r ' Clly loa-n 
1.00 1.00 CB.cO&. C*'r ' eo- Slndy loa-n 
1.00 1,10 ~&IS Cobl:lly & FN Sino 
1.00 1.10 C&ISI. C*'r ' F'.,. Slndy l..olm 
1.00 I 00. CB-l Cobl:lly ' lGa"lly 
1.00 1.00 CB-lCOS Cobl:lly' lGa"lly eo- Sino 
100 1.00 CB-lS Cobl:lly ' lGa"lly Sino 
1.00 1.10 c;a.s C@y&Sino 

100 100 ca.sa. ICOOCitf & SM'Ciy Clly Lon 

100 100 C8-Sia. C*'r ' s.M'f Wy 1.01111 
100 1.00 ce.sa. C*'r' Sill loa-n 
1.00 I 10 C&-51. C*'r ' :s.vly LDn 
100 100 CBA MqoUI CooCiy 
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.-, ., - • t • -.LI.t,.t" "\C f .UC' .J.UC , .1,/J' j N"'- • • 1 

fi'XIIon EJ!ed h>lWI I O..alp!lcn ol r Hill! I 
Cl-
M edod 

100 '·o :_e;.,.,: 3l •r ;> .. 11 :.:e:.-. .1 : • t ~ UM"' 
ICO '1? C! 'l .... ::eery 
I CO I I? 'C&v.C .. ,.,.,~, c .. 
I CO 120 cav.ct. '•IIY Coccty l C:~t .:~ 
I CO 120 C8VS$L •v.,., CW:ty & F r t ii·4"r w:.., 
ICO 120 IC8V-1. IVI<"f ~COiy 4 Lumy 
! CO 120 C8V-I.FS Vlty CoCOiy & Hie..._,., Sr4 
100 120 C8Y-I.S Vtry CocCiy 4 Wllll!f Sr4 
1.:C 120 cav-MIJ(K ., .,., ~' Mw. 
ICO 120 C8Y·SCl Vtrf CooCfr & S4tloy C:.., Lon 
I CO 120 C8V·Sil .,.,., C«<ccy' Soli 
! CO 120 C8V.sl v.,., COCCiy ' Sr4y Lon 
ICO 120 C8V·VFS Vtty COCCiy 4 Vlt"f f.,t Sr4 

- 100 120 cex ~COCCiy 
I CO 120 cex.ct. ~ COCCiy l C"~ 
I CO 120 caM EJniNiy COCCiy LGam 
ICO 120 cex.s.. COCCiy& s. 
I CO I ll) C8X.sl e..n-,. COCCiy &S..O, loam 
I CO 1.30 C8X·VFSL c_, v.,., ,.,. Sr4y loam 

I CO 1.00 ce En 
100 100 CHI Ci'IOn 
100 1 00 a. ·~Lotm 
ICO 1.30 CM c.nonlld 
100 ~co 01 C/l.mtry 
100 1.00 CH.cl ' Clayl.olm 
ICO 1.10 Ql.fSL -- g. . "'tty ' ,..,. Sa-ely loam 
ICO ICO CH-l CN• ' l.Oim 
100 1.00 CH-SIQ. 01¥ • • So'ly Qay Lon 
1.00 ICO CH-S&. o-w,' Solly '.:a 
I CO 1;)0 QI.SL o-w,' Snly I.Gim 
ICO 1.00 QIV v.,., 
100 1.00 QIV-CL v ~ 
1.00 1.00 OIV-l IVtty CllotNiy & !..-. 
100 tOO CHV.sa. ' Snly Clay Lolm -1.00 •co a~V.a Vtty ' Solly I.Oim 
100 w.oo CHV.sl. v.,., CllaMrt ' Sa-ely Lon 
1.00 11.00 00 £4......, "'*"*" 
1.00 100 CHX·St. ·~Lolm 
100 100 cos to.MSr4 ·-100 ICO COSL eo.,.~ I.Oim ·-100 120 CA cr.., ·-I CO uo CA-l. ICI\eltr & lolm 
I CO 120 Cll.sla. cr.., ' Slly Qay Lon 
100 120 CR-SA. Cl\eltr ' Slly lOIIII 
100 uo CA-Sl cr..,' Sr4y ._. 
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HM S.Oa 

CllnUt 

'".a.d 
00 1 20 ,c.<C 

• _... 1 20 CAV-l 
tOO 120 
' !:'0 I lO jottc 
·:o t)O 

t :O tOO 
t JO tOO 
t OO 100 
I 00 100 
I 00 I tO 
100 100 
tOO t OO 
t OO i oO 
100 100 
100 100 
I 00 1.10 
I 00 I tO 
I 00 I 10 
I 00 I tO 
I 00 I tO 

jOE 
~FB 

IR. 
IR.·FSI. 
'R.-i 
~R..sJC 

IF\. V-I. 

I 00 I 10 IFU . 
too ItO I~ 

I 00 I 00 IF!Wl 
I 00 110 IF$ 
I 00 I 10 lf$1. 
I 00 I 00 IG 
tOO 100 [GR 
t OO 100 ~ 
1.00 1 oo ICft.CL 
1.00 1.00 
100 100 

1--'~ oo_l-..:. 11.00::;:: IGR.#S 
1.00 1,0 
t.OO I 0 IGR-1. 
I 00 10 
I 00 I 10 
1.00 I 00 IGRU 
1.00 --1 00 

I 00 I IGR·S 
I 00 I 
I 00 -, 

I 00 _gg. 
:: :·: IGR·~ 

.. ......,ofTtnw• 

i&ea. 
Ivery~ & 1.o1m 
~ RacloJ' , l.olm 
IVWY RacloJ & -, LOtrn 

IOtMI 

IOtMI&O.., 
~ . 

IOtMI & eo.... WI! 
~(;;; 

P1ge US 



..- ·-· .. ·- ~ ... r: .... :c.»c J.atc . .JJt' . .... -. •• · ·~ 

F~011 El!ICI fiJlljrt Ool(npaon of h.l1llto 
Clllitet 
Alltc!M 

1<;0 11? ~~. ,; :~., ~,~ • ., .J, , . ,..,: ,., : •rev ~~ 
100 100 c.qc C-OMM 0tMY"th 

tOO 100 )GRF 1f"'• Gta.,.. 
t OO 100 G,qf.Sit. F.,. GtJYtt• SollY 1.:""' 
100 100 GRV VtfYGtlvtlty 
1!)0 100 IGRY.Cl VtfY gta"'Y & C~y L:j!TI 
100 100 c;.qv.cos VtfY Gta...ay & ce¥1t 5.lnd 
IOQ 100 <;AY.C0$1. VtfY Gt r;tlly 6 wf'lf $lr4y ~OM'! 
100 100 GAV.F~ VeryGtavtlty & r r t !M>Cy ~ 
100 100 GRV-1. VtfY Gmdy & l.:illll 
100 100 (;.qV-t.COS VtfY Gmt~-~ & ~.,.,. c~ s..nc 
t OO 100 GRV-l$ VtfY Clla' ... y & lOll!!)' 5.lnd 
100 100 GRY·S YttY ' s..nc 

- 100 100 GRV·SCt VttY Gt....., & SaNly Clay~ 

100 100 GRV·SICl Vtlf'( Gt......, & Solly Clay loam 
100 100 GRV.st. VtfY~& Soll 

1.00 1.00 GAY-st. YtfY Gl......, & SaNly loam 

1.00 100 GAV-~S VttY Gr...-,. & VttY F'ont Sw 
100 100 GRV·YF~ VtfY ~ & VtfY F"t>4 5.lndy loam 

100 1.10 GRX Gmolly 

1.00 1.10 QRJ(.(l E.1r..-..ly GlMIY & C:O..loam 

1.00 1.10 GRX.COS . l!&bnlly GtMiy & Coni SMIG 
1.00 1.10 GRX.cOSl Gl...ey ' Cone s.>c!y loam 
100 1.10 GRX.<SL E.tnmtly Gm11J & F"IM SMIG loam 

1.00 1.10 GRX-1. GtMiy' loam 

1.00 1.10 GIIX-I.COS E.lnmlly &loamyC:O.. 

1,00 I,IQ ('~-!,$ E.lnmlly Gmtty & loamy SMIG 

100 1,10 GIIX.S l!&bnllr ~' s..nc 
100 1,10 GRX.siL Emmlly ' Solly loam 
100 1.10 GIIX-st. Or-, ' SaNly loam 
1.00 1JD GYP G~~ 

1.00 1.00 HN HtiN:~ 

100 1.50 ICE 1e1 « Fnmn Soli 
1.00 IJD IND ~ -1.00 1.00 L loam 

1.00 1.00 LCOS [loamy Cone s..nc 
1.00 1.10 liS l.cM!y fill .SM\4 
1.00 1.00 LS loamySnl 

1.00 1.00 LVFS loamy YttY '""' 5.lnd 
100 1.00 MARL Mill 
100 1.00 M£01VIoloont Mfclun ColtM 
100 100 loll( IU*y 

1.00 1.00 MK.C IU*)'Ciay 

1.00 1.00 MK.cL IIU*l' Clay loam 

100 100 Ml<-1'5 Mud< ' ,.. ... s..nc 
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:cc .. mcnuucn :\t.c.Uc :>~ 1c •. :arau.-:. :.. • .;._.s 

Ftac:lloft Ell'<! TUIII,. OucnpU"" ol Tt tnllt 
Ct111111 
~ 

100 I ! :'0 'MK·fSl IMl.'Cl: ·i ; re ~WIY t. !Mn 

I ')I) I . :o VK-t •.-wy:-:1,.. 
100 100 jMK-lf5 _lMucly L.e~J!\1 <-ne s- I 

100 100 IM!HS IM<oy le""y s.no 
100 1')0 IMI<·S ~6SM'.o 

100 100 Ml<·S1 Mucly 6 Solry 
100 100 Ml<·SICI. ~y & s.Jry Or, LO«n 
100 100 MK.sll !Uly Soli 
100 100 MI<·Sl ~y4S01Myle~ 

100 100 !.!K·'If Sl Muay' 'lwy . ... S.,.,.,. l U'II 
100 100 MPT MuciyDul 
100 100 MUCK Mud 
100 100 PEAT Ptl l 

100 100 PT Peary 
100 I ~ RS Rvi)CIIy 

100 150 Rfi.FSl Rvi)CIIy F.,. SMICiy Win 
100 100 s sn 
1.00 100 sc Slnoy~y 

100 1.00 SCL SMIC!y~~ 
1.00 100 SG S..CS&<nwi 
1.00 1.00 SH Sluly 

1,00 1.00 SH« Nyaa.y 
1.00 1.00 Slf,.l SI* I L.olm 
1.00 100 Slf.SlCl Sluly ' lay~ lCim 
1.00 100 Slf.Sot. ISII.tly I Slll.Cim 
1.00 150 SHY Vfly Sluly 

1.00 t 50 SHV.Q. Vfly~IO,.,~ 

100 2.00 SHX Ed•·~~ 
100 100 5I Sil 
100 1.00 SIC Sily~ 
1.00 1.00 SICI. Sily~L.olm 
100 1.00 SIL a~ 

1.00 1.00 Sl Slnoylotm 

1.00 too SP Sa1CMA...,. 
1.00 1.00 $II Shlled 
1.00 100 ST !Sblr 
1.00 1.00 ST.C Slctrt ' Clly 
100 100 Sf.Q. Slony' Clly Win 
100 1.00 ST.cosL Slony ' c-w Slnoy lCim 
100 1 10 ST-FSl ~&F.,._~~ 
100 100 Sf-l Slony' L.olmy 
1.00 100 ST-I.COS ~' L.olmy eo... 5¥ J 
100 110 ST-lFS • le..,.,,. s..s 
100 '1 00 ST-1.5 Slctrt' ~ s..s 
100 100 ST·SIC Slony' Solly 0., 
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FI1CIIon EJTKI runn OtKIII!Ilon ot T nturt 
Clusttt 
.ut.dld 

100 ! ( 0 57-SJCL 51Cn. 4 >.:, :~, '..:it'\ 

' Cil ' ':0 S"' ·Sit. ~:.:r.1 l ;_,: . :,-

100 100 ST·SL 'Stct~y & Sinoy L~m 
100 I 10 ST-~FSL Sletly & S...ay <tty F<llfl S.ty ~ 

100 120 IS TV Vtty Sletly 
100 120 STV·C Vf<Y Slcny ' c~ 
100 !20 STV.CL Vt<y Sicily 6 C~y ~ 
100 120 STW:SL Vtry Slillljo & F<lli SWy Lcim 
100 120 STV-i. IVery Slcny ' '""' 
100 120 STV·I.FS V tty SIOtly & l : ;wny F"'4 Sw 
100 120 STV-i.S VtfY Sicily •:l i.C;wny SMlo 
1.00 120 STV-MPT Vtry SIOtly & Mucty Pt1t 
100 120 S1V-MUCK Very SionY & Mudt. 

- 100 1.20 STV·SICI. Very Slcny il SollY Ol"f l..o.lm 
100 120 STV·Sll Vt<y Slany lS Sl!y LOlm 
100 120 S1V·SL Very SIOtly I Snly 1..o.1m 

1,00 1.20 S1V·VFSl Vtry SIOtly I Vtry F"nt Snly Lon 

100 130 STX E.cntMiy Slony 

100 1.30 sn.c EJnrnt1J SIOtly 6 0,., 
1.00 1.30 STX.Q. E4wMiy Silcfty 6 Cl.ty l..o.lm 
100 1.30 STX-GOS . E4wMiy Slany' Cont s..d 
1.00 130 STX.CO$!. e...-, Slany' Cont s..d Lon 
100 1.30 m.fSl EJnrntly Slany 6 F'fll s..dy lWrl 
100 1.30 STX-i. Exnnwy $bly ' l'*"Y 
1.00 1.30 STX-i.COS ~ SIOtly 6 \.'*"Y Cont s..d 
1.00 1.30 STX.U Exnnwy Slcny 6\.'*"Y s..d 

1.00 1.30 $TX.MUO( EJirtmely Sicily ' LU:i 
100 1.30 STX·SIC Slcny ' Silly Clay 
100 1.30 STX·SICL UnNiy SIOtly ' Silly 0,., Lon 
1.00 1.30 srx.sa. SIOtly ' Silly Lon 
1.00 1.30 STX·SL UnNiy Slony ' s..dy LOlm 
1.00 1.30 STX-VFSl E.r-, Slcny 6 Very F'.,. s.wwly Lon 

1.00 3.00 SY -1.00 1.00 SYol _,._.. 
1.00 1.00 SY.sll sa.,&Silyl..o.lm 

ux. 3.110 SYV Very Silly 

1.00 ·•.CO SYX Exnnwy Sl:lly 

1.00 1,00 UN< ~ 

1.00 100 UW8 lJI; • .,.,., 8«<roc* 

100 1.00 VIJI. v..-
100 1.00 VFS Very F'.,. S..0 
1.00 1.00 VFSL Very F'.,. S..0, lllltll 
100 3.00 Wll w.--
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Suppon: 01JCUU IOft.J ""'"' c ... c., va.uon concrKlon "'ho ro\lttncly pcrfonn ~o~~tork tn J ~utet'l- o)f ..., •• 

.;4namons lit re rlcCEcd 111 :he dc(aulc d•mcur,_ ilccon las:r~ Jto"'c Drtrt.t41t; • 1..t~t1 • u· ; : - .. -
no >d<lmonal circe~ co u hla/1 u J 0, or JO()O; .u much u nonnal 

" lthouJ,b u ~~~Hr would nonnan, modtfv pl&ns ro h'Oid ~.mcuh toll tuauu ...,1 .. c1t :IOU1b!c , .. d 
l1111011&b "11 hkcly ~~ PQ9UIItcon u louted on pcncon1 of J CBG .. h•rc ccnawcru vc leu ~-.n 11w1 1 
Ill< nc~• dlnM!a/IOIIt die CBG. HM S 0• h.u c.lllcn tile con1c" ' " '• Jpprcocn of .wum1111 "'" 111r 
ollfficulc tctlllll fl<l4n would affect 1000• of the du1ur 
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.... . n ..,,. , ... t . ... 4' .... .,. .. • ) 

• . R£GIO~ . .U. LABOR .W .rt:ST:\rE:'IT fACTORS 

Orfi no11oa: Facton tlut.adJUII &Ipccolic ponoon cfctrulll lli'Citmcnu b) ~ l•bor (m Ot .14JUittr.<no "'~' 
J.CCOU:'It (or tciiOft&f dtffcrcnccS UllhC' .l\ Jll.l.Oth~ ~~· al!ntd f.~OOt. 1.1n10n .;ontrlClS.. .ind : 0\1 0 1 l t \ ll'lt 
be-con Both the poc'ttocu of d1fTcrcnc CJIC!Onu o( 1.n~onancnu th~ ltc l lfc(!t d tnd rhc ttzc of lll!\1\:mt ,, 
JU tncfU.:td U p~I"'I1Uicn. 

OdJ ull VJiut: 

FIC.OI ' I 0 

RegioN~ Llbot AdJ- ftat~t 
ftadlon ot iniUJ!od ••• _,.,. IJfoa.d 

C411ha0r T rencNI9 12S 

T oleo C4tla!NCOCO • Coclc>o< I !>I 

Telco C411aiii/COCWI • n.t 301 

T oleo 14M ·Nil) 4 0.C0 J 71 

Pale l'llcr.g 518 

Soppo" : Ootrrmu arcu of tiM <OW\try art known Ul upmGIC< VINIIO<U In waaa pold to t<ehnocwu. 
d<9f'ldlna oa availability of ninod labor. Llllioclcooncia. wl cos& of IIVVIJ faculn. The ldjuum<nt 
applia only to t1ut1 ponloD or IAslllJed ..,... ponainilla U> ~&lana. 11 dOa 001 apply Ul loodina facton 
111ch u ucmpt ~ COIIJINCdoa madlillery, mocor vdok~. ~ wl rmub of special U>Ob and 
w0<1< fqUipmt!IL wclfwt. pcn.slon. Lllltmplo)'I!ICIII I&Jwonc., w.,.Ycn compcnunoa UUIITIM~. haboloty 
lruwancc. &mtni<OII-ovutJud,a. 141booc- ovalluda. and tuablc and --cuahlc ~· 
bcn<fitJ. 

Th< pomoru of vatlow kinds Of ~>GV~Of1l invmmtnl atr<C\ed by tilt ldJWan<nt an d<tmnlll<d U folloW1 
For hnvy conslnleriool of 0\IIJido plaN cable. dot model wwna a llllly loodccl d~rrct laho< co" of U! 00 
P<' how fe< a p'-<1111 0< splicina u t hnicoan wbo rrctivu poy or SlOper hour. For<Of>PU f«d<r and 
coppor dlmlbutooa cable, cbo KAJ ModtiUUIIa tt.&l dod tully lood<d direct lahcw component .. ,....,u 
for H% of cb• ln•a=-

8<caiiM n ob 36.4~ of liM Nll)' loodod SH Pl1 bout n...,... tiM etrrct ort~~a Rqloll&ll.ahor AdJUianm• 
f a<IOf b O.J64 .< .4S, 01 16.4~ of ct. inslallad cos& of copptt cable. Thcroforr. tlot labor &dJUitmcnt factor 
u applied 10 1 6,4~ ofct. IDD!Iad COil o! coppttcablo. 

The labor ld~ llclof abo ll'lllla 10 polo labor. NIO inualladoft. condu11 and burled plou mcnl llld 
dr09 uutalladao. Ill ct. foldor piiiK. 11M taaor applllt 10 manloolt and P"llbo• uuwlaoO<> u w•ll u •• 
c.abl• and Wltr aiNCIW'O -pcl<laSU. 

Conii'ICt bbor ia used ror buried ~m~ch""' cond"lt ll"<ft<hlna. and manboi<IP"IIbo• u c• •won ;:..,....., 
lobor (VJ. cquopm<nl ·Witt charJa) b U% of .-1 conii'ICtOr CO"- Donee ~al&nn .,. SO% or do< " Iaber 
&: bcntllu" CO"- Tho lncaoa of lnvmmmt doat rosn.woa labor COli fe< tlluc uoms, and 11, cr m(oro, 
tubJ«t Ul tilt r<Jiool&llabor ~wanmt f1<1M.II 0.2! dmn OJO. 0< O. IZS oft110 tnn<hU!I &nd n cn auon 
CO'lU. 
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•)n.:c :l'i t ldJUJtmt:nl futon ur dt:1cmune<1~n lim futuo • the flctor ~ ~ muiiiDitcd ~~ ·r.c .. ~rnc.:,.:ot~; 
. nit : c\t tO Jttcmu.nr: U\t J.mCNnl O( [ft\f1r:nt f1tt l ffetl td 0"' :he ldJU:1DTlc·nt Tlm l.IT\O'!lr.r ~ .... , - ."!.. ~ :- :.; 

b~ the spectfiC UIIOnll l.abot .&GJUUmcnt fllCIOt lOdctcrn\11\~ IIIC modified l.n\C.,trnttH f~f UU~11\Ct jl 
W.<d w u ll&uon " t n<hltll per 1001 u ncr.n•ll> I I • •. the >4J•>:mcnl ~ulcr o l 0 1:! lO~hc~ ·o :r.11 
.lmOUnt lJ so l:!IJ . If the tCJtOMI JdjUJancnt W.' IJ I u; , ... i ... \,..dt l'oml~ ). tnc lftUCUC'I! ItUUlll UCII ;on t 

u u: umes SO,.!;IJ, or SO.OU 

Apsllladollcl ltegloul Ullot Mju-F KIOt on 
luriM lntUIIadon 

a..r.s UOct In~ 
lnl llbibl ~ ... , MIC!Jd 

Otn1lly Z;r.e !*Feel ""**' !*Foot 

().5 s t n om so 2213 
S.IOO s t n 0 125 so 2213 

100.200 st n 0 12$ S02213 

~ St 93 0 125 S02"3 
650-850 $2.17 0.125 so 2713 

!50-2.$50 S354 0.12S S0412~ 

2.550-s.ooo ~ 27 0 125 so SJla 
5,000.10.000 Stl.OO O.t2S S1 5250 

IO.OOOo ,..,00 0.12S S5 5250 

.,,. tl I fll A 11 .. Labar A4! .,_ ... 
C:....l 51 ) 

CcnM Liller ""''*''•• • ' a $ lpr cm.nc ...., 
Dlnllr Z;r.e Foal Aa..d !*Foal 

o-5 St0..29 0.125 St.286l 
S.IOO $10.29 0.125 St 2863 

100.200 $11).29 0.125 Sl 2863 

2oo.eo St l.l5 0.1 2S SHIM 

650.a50 Slt.Ja 0.12S SI.422S 

1»2.$50 SIUO 0.125 $2.0500 

2.5504.000 S2t60 0 125 $2.7000 

5,000.10.000 S!50. tO 0.125 se 2625 
tQ,OO()o moo 0 125 stmo 
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~ ol lltglwl Llbol A.dJutUMftl ftCIOf on 
Mallllolt lnt12ll.ftfon 

\!..-.no.. Laocr ' o'l!t:!'..U 
E.Gvl»~ 6 ~ .. , •nea.o 

Onlly lont ~ Alftcl*l i'tt"'-

().5 sz.eoo 01 25 !150 
s. coo !1800 01 25 mo 

100.200 u.eoo 0 1?~ !150 
201).650 SHOO 0 125 !150 

&5M50 moo om ~ 

4»2.550 !l,500 0125 !Jl8 

2.5»5.000 !l.500 0 125 !Jl8 
5.000.10,000 u.ooo 0125 1625 

10,000• !5 000 0 125 !625 

Apj>llo ld l I of,..,.. Llbot Ull It 1-,_Oft 
Rlw NIIGI -111 I EIIDII 

NbJI Ubat "'-"*'~ 

Ear*'' ean.r ~ 
OniJZDIII 8ll:d Alllcllcl per~ 

().$ S220 : 0.125 12750 
S.IOO S220 0.125 12750 

100.200 S220 0.125 117 50 
20().650 S220 0.1 25 11750 
~ 1240 0125 12750 

4»2.550 1220 om S2750 
2.~.000 S220 0 125 12750 

5.000.10.000 S220 0125 m5o 
10.000o S220 0 125 mso 
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AlppliUIIOII of R19101111 U116r J.d)volm~t~t FIIC!ot on 
COPI* OiMbWM C4blt lntta llll0o/l 

"""* r~c- UOcr 

f 

'l'l~:l:Te\1 
o.mtuloll ~ Cu:trt .J- fC".td c.s.z. Co1l J.katcl !llfFOOI 

2.400 12000 01 60 I Sl :s • eoo $1500 -: · :~ IH2 
1 200 11200 0 • .,. sn · 
500 11000 0 1'>1 11 5~ 
600 U ls 0 1'>1 Sl 17 
400 saoo 0 160 so S4 
200 ~ 25 0160 so 70 
100 S2.50 0 160 SO<~ 

50 Sl &3 0160 S027 
25 Slit 0 160 1020 
12 so 71 0 160 so 12 
a S063 0160 so 10 

•u' dJ ooUogiJ llillbclt•dfo It_, __ 
C:O,.IIIIIt c:lillole I Ill I 

CCIIliW .......,Ccpplr LJJbar , ...... a.u.,.. Ololilolcft· ~ Alldd 
c.!llt&ltt Cool Alldd per Foal 

2.400 S25~00 0 160 ~ 10 
1.800 12000 0 151 Sl28 
1.200 SISCO 0 151 Sl.C6 
500 $12.50 0.1 60 Sl.05 
1500 s•o~oo 0 151 Sl51 
400 S7 50 01 60 Sill 
200 S5 l0 0151 SOI7 
tOO Sl.IS 0151 sou 
50 12.05 0 !51 SOl4 
25 11.50 0151 S02S 
12 S0-15 0151 so 15 
6 SOlO 0151 so I) 
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•pptleadon of Region" u bor • dllmi!IIIM Fat~ or on 
Copf)<lr F...Sw Call!t lnNJlldon 

CqlpOt ... ~eoow u-

I 
;,....,~. 

Ftldlt fee<ltr CelltMI !tlt(!fd 
C..Sila Coli Mtcrtel :>erFOOI 

•.200 S29CO 0 l iSe lH6 
) 600 S25CO 0 l iSe s• Io 
)CO() SZJOO 0 liSe ll17 
2.£00 S20 CO o roc Sl 25 
r.eoo Sl600 o rsc S262 
1.200 s 12.00 0 liSe Sl 97 
900 SIO CO o roc s r sc 
600 S7 1S 0 liSe sr 27 
£00 S600 o roc S0 95 
200 S42S o roc so 70 
100 S2.SO 0 10C so•1 

.,.,., '1of~L*w• .. lt'..,'ICSOt on 
FlW 'tedltc.le ~~~~ Ill 1 ,... nlilllll ~ trwc:a••• ,..,., ,..,..,. Conilnt A"'*~ 

C..Siztt Coli Alllcald FICI:lr ~Foal 

215 S13.10 S2.00 0 361 SOT3 
141 S9,SO $2.00 0361 SO.T3 
96 17.10 $2.00 Q.J6I 10.73 
72 u~ u.oo O.Jil.l so 13 
ISO SS30 sz.oo 0.364 son 

•• 1470 sz.oo 036< SOTl 
Je $4.10 f2.00 O.Jee SO.Il 
24 1.150 12.00 0364 so 71 
18 $3 20 S100 OJee SO.T3 
12 $2.~ 12.00 0 364 SO.Tl 
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AHI!uilon of ~eglonll l,.lbor Adfuwnonc Fac~or •• 
01114- SAl kl.UPI!i011 

<lwloorSAI illst&iito L..lcor llhU!tlltnl 
Totlj PWJ CIJlCOOr Cotl:tnl lll'tcltd 
Temr.atld SAl Mec:eo ger·~SAI 

7200 SlO 000 0 '64 $1,6.10 
5400 S8200 0 ... SillS 
J.600 S6000 

0 ·~· Si&4 
2..f00 1-' lOO 0164 S705 

' eoo 13400 0164 ss~ 

1,200 S2 . .f00 0164 SJg.& 
goo l l ,goo 0164 S312 
600 s l • .fOO 0 164 mo 
.fOO SI.OOO 0 164 $164 
200 S600 0 1&4 !53 
100 mo 0 164 S57 
50 1250 01 64 U l 

•ulolll:'nof~UIIor·dll liMHidllton 
lnctoor SAlk_. IIIIDit 

hdaerSAI ~· '- lrniAllaA 
OllltlAalt hdaCr ~ ~ 
CIIIIISb SAl ~ per hdaCr SAl 

1.200 SJ.<~Se 0.1&4 1557 
5 • .f00 12.592 0.1&4 ~25 

3.800 11.728 0 1&4 Sl&l 
2.COO 11.152 0.1&4 S11!9 
1,800 ~~ 0 1&4 1142 

1.200 S578 0 1&4 S9ol 
goo $432 0.164 S7l 
eoo szaa 0,1&4 $.17 

.fOO S192 0 1&4 SJI 
200 SJe 0 1&4 m 
' :.J $AS 0.161 sa 
50 $AS 0164 sa 

T cleo ln>l&ll&llon A RrpAII !Abo< (Drop A 1110 irutaJII.liOII): Rf1tOo.al L.a.bor Ad)WimVII fi(IOr spphu 10 

S20 or cbt SH loooded lAbor rat.t (Cll<lusl•• or uempc ma~trialloadlllp). 
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AW'clllon of Rf9!oNI Llbot AdjolJIIMM f tc1or on 
HlO~ 

Type NIO l~ I tnt,tt. neue 
d illsc Ccnllll! A.'llalo 

NIO LlDCr .t.«oc..o C*NIO 

Re- SIS OO 0 571 I sa 57 

!~I SIS OO 0 571 SB7 

•ppC:nCt" .,,_~ L.lttof ~*'' ftaOtoa 
Alttal Drop lnltiD.Sa n 

tnstlllld ~ In*"'-II ......, Ccnllnt Alllcllo 
O..Myl.ane Orgp Alllcllo C*()rgp 

o.s $23.33 0 571 SllJl 

~100 12U3 0 571 11333 

100.200 Sl750 0 571 11000 
201).650 117 50 0 571 11000 

6$(1.450 11167 0 571 $6 67 

&5().2.550 Slt67 0 $71 $6&7 

2.55(1.5.000 S1167 . 0 571 $687 

5.000.10.000 111.67 . 0 571 $6.67 

10.000+ S1U7 0 571 $6.67 

-111 11 noflt II ....... A .. I ••F-cm ........ n r 1 

INIIIIII..,._ ~..~~~areo- ....... 
Oontilr Zane 

l)cppetfoal Alllcllo MlcMol '* Dnlp 

().5 $0.10 0.1 25 S0.075 

~100 so. eo 01 25 SOOTS 

100.200 so.eo 0 125 S0.075 

201).650 so.eo 0 125 S007S 

&5().t50 so_eo 0.125 S0075 

.,.,_MO S0.75 0 125 SOON 
2.55(1. 5.000 Sill 011$ so 1. 1 

5 000.10.000 $150 0 125 S0 111 

10000+ 5500 0 125 sons 
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:J.o<!J.I'Ttcnwron lltiUJt =>ac< ;a,nu..\1. 
. 

.~1 

Apt)licaUe<l Of fltojonM UW UjvmtMt F KtOt on 

"'""'~ 
TCCIII'I* uocw :cr.*'' 1 ...... 
nw~,•·• "?tUOOt ...,.Klf<l •"fac. 

J,&l1 I 1216 ) ~ IS l 121 

T'h< follo~'"l chan J.ho,..s rttommtn.ckd C:cfauh YI I\IU fot ucn \ Ute 

R!lionall.abor Adluumt nr Fauor: 

D11«1 L1b« co.u vary """"'11'11""" Ul d\t Unutd Sutu. A •An< I)' of soutc.<• c a.n be uw-<1 (ot l.abot 
tc u.ud u C:ctaull .adJwancnt (.11;1:0rn,. .. The follo• 1o0.1 •ul.t\IWtck Lab« adJu.scmcnt r.a<:tOf t.ndc:an an 

' • lues 

-

Hill a.oa 

s- FedDI"' 

1 25 

H- 1 22 

MaUICIIUMIIt 109 

CM1omi8 1 07 

Mlclllgen . 1 01 

NNYOitt 100 

NNJ«M-t 100 

Rhode ltlllncl 100 

I~ 100 

OH 

'"' 0 98 

PIMIY..,_ 0 97 

... _Ida 0 95 

..... ,..($111111) 0 92 
:;;;__ on 
Oetlw .. 0 ~2 

lndilnl on 
Mluoun oeo 
Malylen4 0 88 

"Stc, lot U""'ple. ~S Mtlftl c-po~~y. lAC. Sq-. ft# C01 
1996. P.•~ll . 

•• M>mft D. Klle)'...., MMqvn Allyft. ..u . '"' , . .,,_ CONWW:I- £1•·-"' •J'" 
E.thl-. pp. I Z·l I (NOtmOiutd lot :lew VOlt! SWt u l OOJ 
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SUI !a l Fxtct" 

N.- H&mQSIIIIt 1.) !6 

MOII~N ~ !S 

r.veJtW9~ o a. 

OhlO 0 83 

WlsconM 0 83 

AAzON I 0 8 1 

Coloraoo 077 

New Muoeo 0 76 

llt<'mOtlt 0 75 

Iowa 0 7• 

NonnO- 0 7• 

~ 0 73 

"'- 0 73 

ICen!Udly 0 73 

Lour..ana on 
Kantat 0 71 

U1all 
. 

0.71 . 
TtnMUM 0.70 

o.11e 

Flondl oee 

067 

NeOtuQ 065 

Tua 0115 

~o.otl OS. 

062 

0111 

oeo 
058 

Mlaa~Alpp~ 0511 

Soll1h CArolina 055 

NotVI Carolina 0 51 
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Oocwncru.auon Rcltu t 0 Atc bru.ury !7. 1941 

PPE:'>lHX A 

la rcromco TI'DJmi.uloa TcnuU!al Coanprutoa (OC·J F"ibor RiacJ 

t 1 I OC-3 Ring 

HM l .Oa 

OS-1 
MUX 

Special 
Accaaa 

(Non- OLC) 

OC-3 
ADM OC-3 Ring , 

Digit•! Cross Connect System 

~ 
Special 
AcceN 
(OLC) 

lnputa ,ortfollo 
ApjMndlxA 

EO 
Switch 

Pago Ul 



HM $.01 

Interoffice Tnansm.ission Ttrminal ConOIUntfloo IOC-48 Fiber Ring) 

OC~8 Ring 

OS. I 
MUX 

oc~a 
AOM 

OC-3 ~ 
MUX ~ 

Se>e<:W 
Acx:eu 
(OlCJ 

lnpiiUI Poltfollo 
Appendl• A 

oc..ss R•ng 

EO 
s ... tcn 

I ' I 
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Oocumtnwaon R<lu s• DOlt lanuozy 17, I'IQt 

.-'PPE:\OLX B 

SrruciU r•t Sbare.s ASJi&otd ro locumbror Loc•l Trltpboor Compaoau 

B.L Overvf~ 
Due 10 lhrlll<lii<Y as ruc-of·t<Nm « &ulattd m0<1opoh6 , LEC1 Jl>d ~~ uulmo h••• h<tctoforc h&d 
hnle 1nce:ntivc to s.hate d\etr outside plaru urucl\&t't: wtth other U$ft'\, To shan woukS h, .. , umply t'tduu:d 

the "r.llcbJU- upon which ll!rtt lfiUIItcd 1'1!tum1 wm COfflJIUUd But todJy Uld 101111 fol"Ud. LECI utd 
oll\cr uuliuc:s !ace f111 IO"On&cr economic and VIJti'MJOnallnc:tttuvtJ to shuc ouutde pi&IU sau«urt 
whtncvcr iris ttd uuaUy feastble. Then &n two m.am rtuOns. FU"St. bte&uu utllh1u uc now mote 
lil:rly 10 crlla.,. fKc comptmion or 10 be tcsulilrd on lhc buu of lhca pn«l (c 1 . pncc c.p1) nancr tn.n 
their cons (c-a.. ratcba.sc). a LEC's own lt'COnomk: snccn[lvc u 10 J.b&rc v:sc of liu 1nvuancnt U'l outndc 
plano Jtn~Coun. Such amnsrmrnu pcnnlllhc LEC 10 u•• subl'-lllually on au O<>Uidc plan. cosu by 
lpnadill&lbnc cosu acrou Oilier udliriu or llSCn. xcond. ma.ny loc&Jmo now ltton&ly cncoura&< JOrno 
pole usaf• or IRtlcflinl opcruions for conduil a.nd buntd racihlitt u a mean. or miJIIIftll iiiC the 
unsr&hdiiiHslll<l/or n &ho-or-way conaulion occu toncd by muluplc polc.s. or clrJNpt•oos usocwt<l ,.,h 
multiple IRndufta aaMdH. 

B«au.~ of U.eu c«)oomlc and lcpl illccntiv<>. not only lw ltn.Cf\IIC lll&nnJ renndy become mor< 
commoa. bu1 its illcidcnt:AI is likely 10 accrlcnlo m lllo l'uiiU'C - upoc,.lly saver> lbe fedrnl 
Tclccommwllwlon$ Act's r<ojuimnmos roc nondiscnmbwory acct., 10 IC'Il<tllrt at cconom1c pncu 

The devn 10 whkb a lEC tall bcnffil from JI7IICIW'O llwins amnrcmrnu \'UI .. Wllh tile oypc or (1Crluy 
W1d<t coculdcnrion, Shariq opponw~idou .,. !,!lost limJUd (or mu.triplc auc of lbt acn.aJ condu.lU (c 1 . 
PVC priM) lhrou,&b whkb ca.bla 11'1 puu.d cbol.-prbc a portion o( ~ Jlni(1Ur<. Bccousc of 
WCI)' ~ Cl!Ct:SJ ll.EC capeclcy wilbm I cooduit dw cania tc~ cables Clll l <t1cr&lly be 
slw'td only willl orlacr low·•oilace UIC1'I. sud\ as cable com ponies. OlliCT tclccomnnm1CitiOIU compa.nru. 
0t wilb mu.niclpalit!n or privllc IIC!WOft opcn«<s. Allhou&h lhc inaoci!ICdon of fiber opoac tcchnolo&Y 
lw raullcd in • limmu cables dw haw l'rH<I up UD'I spaa willlin ••isrina conduou. and lhw cnl.vJed 
acNal Jhatin& oppommalla. lhc HAl Model docs not asswne dw condu1t is lhaored bcc:&llJC u a (orwatd· 
looilna model of ef!klmr supply, it WWIIH dw 1 LEC will nor o•ubulld iu e.oo~cliiltlo u w t.iiiY u cui 
cap.cily avall&blc (or slllrina. 

TrcnclllnJ COSU o( concblh. bowtvcr, ........,, (or mon of lbc cosu usodaltd wnll undrr&~ound C..:chun 
and LECJ can radlly shalw Ill$ cosu walb Oilier U lccOfMiu.niCitiOIU compaDffl, cable comp£n1<1. 
clccoric, J&l or ,....,. udlltia. poniculatly whm aew cOI\SINCrlon is illvol•td. lan<Kucd CATV 
ptntD'IIIon rata an4 aoulmlled r.o:UIIIrs bued mtty by CLECJ IA10 local lrlecommWliUIIo<U marl<cu 
will explll41\1nbcf f\dl.n opponw~ili .. for IIDCSJrStound oll'll<tllro olllnD.a. In addition. 111 ha&h drnslry 
wt1an uw.., &AM o( •.alAY,I undlrpound C'.onctwt is 1 much mote «onomK ahfm.auvc U\&n e:xcava1lnJ 
csublbbad- Mod oeller paved areas. 

Slllrins or II"CCIddes u.sod (Ot buried cable b altudy lilt norm. nptCIIIIy 111 new llousilla •ubdtVIliOOI In 
1M lypiEai(UC, ~er Elllllplllier.. able EeftiJ*III!S and LECs1imply piKalbeu facllitla In 1 Eommllft 
arncb. and shalw cqu;ally illlho ccuu of O'tn<hilla. bocUIUitla 111d 1111faooo r<pacr. Gu , w•1cr Jl>d ,.,.« 
compat~iu may also ocaapy lbt O'ln<h ill some loc:alllin . Economcc a.nd «11\11.\""Y (~non 1tc hltcly to 
anctc- tlu'lta<r llleti\IIVU Cor LECs LO Khtdvlc and ptt(orm jo111t ~Rnctlin& opcratiOOJ en an rfncrcnr 
nu.nncr. 

Aerial faclllllu offer lhl IDOJI nunsiva oppomanliiH for sh"""l- Tho pncooc• oC .nann, )OIU throuah 
joilll o•ncnhrp or monthly l•as• IITLn&mmu b altc&dy w!clcsprca<i Indeed, d>o rypacal f'Oic umts ohc 
facihuts of atiUilt &!'vH porcndaJ v.Mf1 - powtT oomp&rutt, ttlcphon1 comp.&nM't and cable comp&zuu 
Power compan .. J ....:1 LECs rypolly share tilt ownenltip of poln llltou&h cclhcr crol>'lu.lc Of 
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Oocumcnw.or lcleLI< Oau lv uuq ~1. 1991 

'ondomuuum lJTli\Jt menl1. or !JoJou;ll allier lrulllemcnl11Uch JJ one •hm \lie ldtll/lone comp411~ "'" 
~o"ct comp&lly e>eh O""le•..y o1hct pole CJblc eompvucsll.ove c·ommonl~ le>J<d • pon1on o(!bc pole 
sp•cc a-aolable (or low voltage appllcatoons from co!brr lhe telephone comP>ft~ or the power cornp>ll) 
'tcrhodJ o( Stfttnl pwch.a.sc pncttJ J.nd o( ulcul.attnC ;ole ln.lcttmena ni~~ ; !' ... ttlU~ .ltC s:r-c.scn~-:2 b~ 
fcOcr>l o111d SW< r<CUWory aUihonuu . 

The number ofp.utiu wisJiln& 10 p&n>C1p>lC on pole shuons ~~ru~scmcnu should only on<rcan wllh one 
.ul\t.nt of competition i:n local ccl«.ommwuuuon.s mill\_cu Econotn'tc .and cnsul\luonal fac10I'l sttOI1J I~ 
lUppon rclia.ncf' on pole t h.Art.n& a.rnnsemcnu. lt nu.ku cconomtc sctn.tc (or powtr comp.ant«. e-Mile 
compantca &tid tcfcphonc companJcs co ih&rc pole: space bccavs.c they arc 1111 ~rrvm& the u.mc C"U:Ilomc:r. 
~loreovcr, moll local autbonucs resvtCt shuply !be number o( poiCJ o:IU1 """be placed on any ponlcutu 
rlllll'ilf·way. llna rcnilcnns pglc space a IAI'CC ICJOIII(C. The f cdml Tclrcommunouuons Acr rcon(orcn 
>nd rtCUI&ICS me mul<tt (or pole l piiCC by pru<nbUIJ nondi><rvntn&IOiy &CC<II 10 pol<l (U wtii &S 10 
conduu at1d other riahu..of.wayJ t(or a.ny scrvtee proo;lder 1ha1 s«lu &e:ceu~ fhc .ac:n.aJ ducnbunon lhUt 
r.cton dl!played below <l9ntn a, (""""d·lookiiiJ .,.,. o( lhe omporw>ct o( th<S< on&nJctntnU '" ., 
lllcrtuoncly cornpemive loeal mtul<t1. 

8.2. Structure Sbuloa Parameten 
The HAl Model «pnttU lhe tf'f<CU of IINCl\UC slwin& atnDJ<mmu lhrouan lhr ... o( wcr·adJwtablt 
IIN<Nrc shann& pvameun. Tbcu dcfiM lhc trocc1on of tOtal requited invuantol mat will be bomt by 
the Ll;(; for !11Jqjpii!IO!III!4 (~ pgkt. ~~~~ for 1rmm1111 UJCd lllii'IKNtt 10 IUppo<l bllricd oVId 
und<rarowwl tCicphooc cables. SEne< best forwatd loo!Mc pncdce Uldicws lhat Slll1<tUtC wtll bc sllartd 
.,..,, LECs. IXCs. CAPs, table <omp&nlcs, &nd ocb<t uulltlu. dcf111lt llNCNt< sltlfUIJ patamtttn art 
anumtd to be I<U llwlooc. lnc=bcot lclcpbonc componia. dim, sllould be upccud 10 bear only a 
ponion or lbc fO<Wonl-lootin& cosu of pladna llNCIW'C, wllb lhc muaindCT to bc w umtd by ocber wers 
oflhis llNCIW'C, • 

The default UC SD'IIC1IIrlshlft pcrcon..,.. dlsplaytd below rei!«<"""' hltrly, ltdlntcally fcutble 
unsa~n lhlrln& atnll&<mmll. F'or bolll clislribulioa &nd ftcdcr facnlctcs, >IN<TW< share P<TCmtaatJ YIIY 
by f11<iliry type to rclka ditl'erutca ill 11M do1lft 10 wlticll IQ\KtUrt usoc:tattd widl ...W. buncd Ot 

undcf'I"'W'd fll<tllda cao ,_,.ly bo shoml. $!ri>(IUA shift ponmtttn fot Mrialand undcrJIO'lnd 
fiCIItU<I also Yll'f by density 111ft< 10 11Rca me p ..... nct O( mOte uttiiJIVC sh&MJ Opportllnllitl 1/1 uri>&n 

&nd subwt>an lift&. In addition. LEC slwu or buried ftcdcr SIN<tll,. are 11111., dwl buntd dl!m'but•on 
SlniCNrt lharts bee•- I LECs abOky 10 lhart bluitd fetd<t llN<I\Ite wim powu tomponl<l b , ...... , 
the rtlattvely '""'" tOIIL<S IIW dlfl'cr<llb&le (tcdcr NOJ from dw nbutJOa NtU. Th!J Is b<uuw powtt 
comp&nttJ &CMnllly do nee lhart IIRftcha wlm tcltphooo facillli<~ ovet duunca uctcdlll& HOO ft." 

HMUI 

"ALEC's sllatull ofttc~s w1m powrr comp&nor•. us on a r&nOOIII scp&ntlon be .. ,., 
cibla for dhzaMa paut dwll.$00 frtt rcquii'C111w c111ttr lilt oclt ;ommuntauoru 
cable have no mctallic compontnu (l t .• llbet table), or llw bolll <Ot"J>Oll'n follow 
"Muhi-Groundcd NwD'II" p11<d<<1 (VI< lilt sam• COM<ct>on to nnh plNnd at lu .u 
every 2,$00 ftct), 
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Oocwnc:nuuon Rei• ... 0 11< IanuM) :· 1'191 

StNcun P-Asa.i9nod 10 Telepllona C:0111pony 

Olsttlbullon fHdlt 

o-~~yz- Mrill Buried lln6et> Aotill a...ied Undtt• 
gtO\Iftll 

'""'"" ~s 50 ll 1(10 50 I &D 50 

' S.ICIO ll lJ 50 )) '() 50 I 100.200 2S ll 50 1S I '() '() 

~~ 25 33 50 :s ~0 ll 
5»4SS 2S l3 ~0 2S '() ll 

&S0.2,$SO 2S ll ll 25 &D 33 
2.5so.!.OOO 2S ll ll 2S '() lJ 
5,000.10.000 2S ll ll 2S '() ll 

IO.OOOo 2S ll lJ 25 &D ll 

B.J. S11ppon 
Acaalval ... (O< dlt dtloult t.a\IC1IItC .t~uv~a pll'lmttcn wm dctcrmUI<d cl\roup r..,.ud·looku>a 
£1\&lytu u wtll u VIIS"'" "' of lilt ublilla c dc1l« of IIN<'tlltt .t~uv~a atn:1&tftltnU lnfonnauoo 
coacmuq sw-RNCIIn lllrtn& pnc:IICCS d IVII!abltlllrou&Jia vvwty of t.OUKCS.. u Uldtutrd "' die 
roC...- 10 dW MCdoa. n. HM S 0. ...,.., of baa C-..d·look"'C""""""' lhanJ llave b«ft 
dcvalop<d by comblnlq dW lllfomtlllon wn!l n;pcn )'Odpmu r<~ard"'C ~ -Kal Ccu•b•hfY of 
•anow ~~ ....,,..,.,.~~. a<ld 1M ttlad-.e Rrmp of ec-K U><nl~•cs to >bare Cacilmrs 111111 
incttu intly compultlw local mllbt. '11M n:uon ina behind 1M HAl Model'• drCaultsCNCI\In \hanna 
p111111r1rn IJ clt1aibood belolo. 

ArYIDI F«IIUIU 

AS-..! in 1M o-....,_ co IIIlo._ WNI c.c,r,_ (poln).,. alnody a ~tty >bared Conn of 
IINCIIIR, a fa« dlas c.an tudily be n&&blls!Jcd cllrouab clllttt obwl"tflon for all bo.llilc I'>O ""' u t 
dCIIJII)' zoaet..lllt HAl Model a ,a dtC&uls MriaiiiC'\IetW'I slwvll ptt'«ff"'«CS d'w w oan H pc~eno of 
aerial 10'\ICI\In c.osa m 1M inalmboru ukpi)GM compr.ny Thll wlp~~~~enl nfkcu a COftKI'Iallve 
wu.t~~cnt of ell/mil polt ...._.,ip ponmu. en. aaual dMslon of..........,. <HpOIUibtlifY bei\Ot<ft hi~ 
••I"'«• (olodric utlliry) oppljciiSou and low "<Oitqt applic.lloons. &tid dlt ltktlil'loocllhas lncumbtftt 
trlcpllorM COCIIpMWs will shirt 1M avallablt low "Okai< spoco on 111t1t poln wotb ad41110Ml an.oc~ " 
IUCs 111111 ro... Coap>' .A .-.Jiy l>avo pn(rnod co opt1111UII4cr ",..uu - : "\hattd uK." or "JOVII 
owncnlt.lp" ..,__ wiMnby rapooutbtlny lot pola u dlviCioY ...,.....lilt IUC and tJit pow<t 
cO<apa.oy, boO of whom aay btof(d trom chc pn::~Ct~Cc of tbii<S ~ &lll<hm. New Yotlt f r l<pllono 

HM 5.01 

" Thb sllannl lillY be ollllct o( Wlused di/'OCI anacllnKlll -·on dlt pole 01 .,. <<>
lull.iq o(ocbtt ~~~~n" low volua;c cabin co die LEC's WNI cal> ln. Set , ' IVr<'l P&ncl 
Tnamocy of~ Wolf. C~y T. WIIIICbud.. Ooftald f<SCeUa. Oavod Pueoel and 0< 
Mila Biclwoll on lkllaiC o(chc EIKII>( Uuhuu . c ... ,,.C-ol• I l'olc "~'"'""""· 
SIIIC of Now Volt ""bile Scrvoce Cocnmiu l.,..,lllliW'f H . I 9'11 
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Oo<omcnu uon Rclcuc D•t• Ja.,uaty H . 1~1 

·c::«U ~or C\llnplc:. U'l.1t o1lmost 61 pc:retnt o( u pole lhttUct'\ ·$ ~·td~ o ... IU~ ... ,. hllf ~n ·•c urnr 
~Cr<lllllo :-~ .. ,.,. Mohawk,.,..., Com pony ICI'Oftt4 uw n ~··t of Ut pole 111\<fttOtlo' .. ., JOinth 
""'nccr_. fan&nel.lllt&U:m.mts o(tbc ~thtm C.aJ1fomu. SoU'\t PooC' Cornm1ncc lftdx.att U.,at e.tk;:l\onc 
componrn hold ljlp'Ol<VMI<Iy $0 !'<"'""of pole until" -'IU.O..l' "'""'""41>' m•• ,.,. bv 11110<1., 
\1.11<, Ulionllr<l oplll- Of U>d\mry "l'<tu JCMt>ll~ U JISI' -· J$ P<fCMI or poln iO klcp/loolc 
<O<np&IIIC1 llo<c dial bocll klcpbonc cocnpon1<1 on4 powtt comp&llt<l nu) lc- 'P'C< on pole\ \Okh 
o .. n<d by tile <Miler 

V.lul< the ruponttb11i1y fe< • pole m•y b< JOIII~ u " l)'lltu lly no< «<••I Sccawc • I'O"ct com~on) 
:ommonly nudJ to \lU: a Watt &mou.nc of the sp.aet on U\c pole ro cniUa uJ'c KPAt&tKHt be""' ten '" 
conducu>n tha~ uny c.u.mna of datTcrcn1 voh..a•u (c 1 , "'0 \'Oit condiJc.ton \'c-rtul ~:o \Oh conduCIOHt 
and bftWnn 1U wun and me wvu of~w volu.ae uun. the po-.« com~~ u f) pte aU\< tuPOftublc lot ~ 
b.ract ponron of poie <·Otl liu.n a tclcplton• compa:ny 

Bccauw of tile prcval<ftC< or jolnl owncrtlltp, \llar'U1a • .and ltUIII& &miiJtmC'tlll, u It unutu• l for . 
k ltpltonc compony 10 ow polc.t tllat on noc • Ito .....s by • powu company IL.EC ' '""""' com '" 
fllnhtr rtductd by the pccs.ctK< of o<lltr >RKII<n In thr l4w voll.ll< op~<c Pefttapo tllr b<\1 rumple ' ' 
ublc TV lbthtt IIWl Uuulllbt G' own f..:Uitirs. CATV componru aeoenlly l>ovr tc.....s low volu&• 
op..:c on poles owned by die uttlluts. ThUJ. 1M ILECs 1\ivr b<cn &l>lc 10 ncovu • ponton of 11".: com or 
Ill"' own NNI roctlilics dlrcucb pole aaxllmau ftftlll f.., p&ld bv the CATV compontu The 
p<opotU011 o( IL£C ocnaJ SINC1Ift cosu rccovcnblt lllloup pole • n.ochm<tU fen u now likely 10 4IICfUU 
noll fllnlott u new....,..,.,. pro-<1dcn mur the tol«ommuoiUtiOIU awl<tL 

At I>Oitd Jl>ovc.lllc oehtt. IIIOS< obVIOUS,.._ (tK UJIIJ'IIIl I slo.vt Of k tWnrvccut COfU U lo,. U :S 
ptrctniiO elM IUC b die way thai die Sf*O u t&Md on • pol&. HM $ 0• uswnn t!WIUCo lllllllllllc 
moot <OIIIIIIO<IIy placnl pol< taed ftK JOW ..,., • •o foo<. Cl&u • pole." OC ll>c IIJiblt sp..:c on sud\ • 
pole. tOolaJIIy hal! Is ttMd by 1M pow• company "'brei\ lw p-cwr n«<<s (tK a>llttCablc t<p~t>'- Thil 
lu vu the ttmaln"" ball to bllllilcd by low vol"'t lll<n. on<llldin& CATV COGipollla &lid CO<npc1111& 
tclccommuokado!u provlclm.. 

ThUJ. 1) locwao ILECJ .-.Jiy alludy bat •ell kst tllan llllf of ~ttt~l RntCilU"C <Otll, b) b<u"" 
IL£Cs now face lncmutd oppanunldcs &~~d On«nuvcs 10 rrcovrr acrul fKihno cosu from <OIIIptlln& 
lout MrVi« ptO'Iiclen; c) tocwao now C.CIItdcs-bi.Md mii'IAU will b< obliJcd 10..,. ILEC-owntd 
siNcturt 10 install dicit OWII MtWO<b: 1114, ell bccauu ella TclccommwliUIIOIU Act ttqw~• ILECs 10 
provide nondiserimilwory ICCCUIO 1tNCN11 U I mt&IIJ o f pnoiiiOCUI& loci l COtn.pc1lUOG. on • f"""atd• 
loolt1111 bub. n b Qlltlncly IUMlllabk to opcct lb&IILEC1 woll nttd.. on lvtrqt, IO boar u hnlc u H 
~··I or lllc tocaJ -of NNI OIN<IItrL 

HM S.Oa 

• wcw Yocit Ttlcploanl' s ltnpocuc 10 lnltn'OptotY of h nvory U. 1 ~7. c ... tS.C· 
0:141: Pol& Alt! I mu.. Suu of Now von. M hc Stt>t<c c-w-. JonUIII)' l 7, 
199'7. 

"o.twct ....... T-y or IUcNnl Wolf. Clay T. Wluub<ad. OoMid F"tSC<IIa. Oovod 
'"-1<1114 Or. Mila Bktw<ll oa lkhalf of ella Elcctnc Uullbel.. C... 9S.C .0)41 Pole 
Attlduncnu.. Slice o(N"" Yocit Pllblk Scrvt<t Comm11uOG. IAAI.Lif)o H. 1~7 Thtoc 
cxporls abc - tdlcted lhal.....nn11 or poles amona JIX 1111Chm would no< bo uncommon 

.. " SWcmml or Joinl Polt Unlu """ AMUI I Pole Untl Cllonra by Rt&vl.v Mtmbtn". 
Montllly financial Sl.\tommu of !.Itt Southun Caltfom11 Jo111t Pol• CO<Mitfttt, October. 
1996. 

" Opitoiocl of C'tlfllltrnna uam Also, "Tite COtnmt»ton (FCC I fO\III~ IIIli llle mOlt 
commonly u.St<l poles .,. H .and • o fut ltlall. - I FCC CS Docket ,;o 97·9114PRM 
dldl /14197 PI- 6. and 41 C F 1\. f I 140l(c) A pole ' s "cl&u" rtrm 10 tile 4""' kt of 
tile pole, "'ttl! lower AWIIbcn npratnUAJ lait<r dtllll«cr pold 

lnpvll l'onfOIIO 
Appendhr I 
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D«wnenuuon lltl<~ Cue. J111uuy ~;. 1991 

Buncd 1:WtNtc \b&nnJ pncncu uc more c:.mcuh 10 ob1«' t J1ruuy than pole slu.n.ni ~neue~' S\J-mr 
tnso&J!t 11110 chc d<&rH ro whtch butted struclltrr 11. >11d ''""I>< th•uo '"" 1>< J •III.C from Pf"""nl 
muntCtJ)'I Nle:slnd u ch..ctcf\l!nl con\ cnuon.s ~o,cmllli p l.t.(cm ctli't 01 buucd l .o1:CIIIIitl ~~~ mcnuontll til 
the: o~rcr"Yirw. munic-tpJhtlcs tcncraUy rcculatc s.ubsurf1c-c construction ThC'U' ob;ccw.n vc clur Its= 
dlm•c• to ochtr ••b•llrfou uulhm. leu <01110 I'JI<P•Y<"- leu a•st~tpt- o( en (fie ond propt ny o~ nn, 
>nd ftw<r ituW>cu ofdtt<rionrtd road .. ays from frtqutntut 1•auon and pocholu 

furthcm crc. SU' • .:-t 1910. new su.bdiYIJLOM h.&vc usu.aHy b«n \tn cd •tth buncd tlbfc (or st ' rul rcuon\ 
Ftnt. p.oor to 1910. tables Oiled wllh wacer bloc:kllll compouncb ~~not b<cn ptrt'<ettd Thus. pr~or "' 
th&~ t11nc. buncd c.ablc wu n l.anvtty capcruavc and uucli.&blc Second.. tchabtc \pi ICc ctos.urrs of thr "pc
rcqvwcd (Of bvned r.cclltln "m nOfll\c ~onn. And lhtrd. lhc pwohc now clutl) Jcs11u more ovr-or• 
siJht pi &lit for boch tcJth<tic o.nd safety l'tlau.l rruons. Conl.l<u ,.,th telcpllont cuuode pl>~~t ena111ccn. 
llthlltCU 1.1\d Pf'OPCtty dcvctopcn tn several tu.1es confirm d\.a& \ft ne-w 1vbd,vntons~ bull4ctl ~ptcallo. ~ 
only pr<(Cf b•med pl&llt tlw u c.apahlc of accommcdallnl multopl< usn. buo tht y usually do a the trenches 
• • thcu own upenM. and place powcr. ttlcphonc. ond CATV c•ble:s Utili< tun<h<l. of ohc uulnon uc 
wollina 10 swpply the nwmal>. Thus. many buntd SINC11ttcs an awailablc to tho lEC ., no eM<ac The 
<fTta O( 11><h "no Chlflt" IIU Of dnclopcr-duJ t~'t~Khn rtdUCIJ VUIIy the cfTrcUvc ponoon o( IOU] 

buncd IINC!Urt con bome by&ht LEC. Note, too. lllat l><<auJC pow<r compano« do not ntcd to""' 
dupn>pO<tionauly Jarac fn<t!Oft Cf I tnlldl - [n Conn.< to fhelt disprcpottiOIIIIC Ul< of pole !pate, ill>dl 
b<uiiU tcnain buried ttlcpho<w cabin u. plowtd utto the 1011 ntl\cr than placed In trt1lchcs. the HM J Oa 
uswned LEC share cf buried s;IJ\ICNtO acnenlly u crcaur than of acnal RNCIIlte 

F acdi11u .,. uslly placed n<J1 to ucb Ofh<r 111 a CTCGCb u shown below· 

• ' 0 c I ,. • L 
I • c • • • 
~. o 

Uswle arouttJ Foclllli«J: 

UndcfSn>wld plmt u c......Uy wed in ""'"dcnM .,. ... when !he bia.b "'" c( pavtmcnt rtiiOI'JIIOn 
maku It lllrloalvcto P'- ooncts~ [n tloc JTOUDd to p<m!it w~ucnt <able rron(O<Ccmtnc Of rrpla<cmen~ 
wichoulllot Deed for llu1IMf ""cvarioL Utldcrpt>wld condull u1ually IJ !he mOlt up<OJivc Utvntment 
per foot of AN:Dirl - wills-of tllcM cosa anributable to crcncl>u.J. F<>< rhos ,.....,., alone. n ' ' tht 
moll aancdvc (Of sbarina. 

In rcctnt ynn, m1jor cilfcs such liS New York. Boston. and Chiaao have sun a llfle utnu.< of conduit 
occup&IIU och«t chan the IOC&Itelco. Indeed mou o f chc new utsullauonol><utl perfonncd today .,. cable 
pl.tecmC'111 for new tllrcommuntc:adons provlckn. As an c,.u.mplt . well o ... cr JO tcl«ommvmu taont 

HM S.Oo lnp!!lf Po~ollo 
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Oocumcow ton Rclcuc Due· l llltUI'f 27. 199• 

Qt.,) \ tJ.cn n.o"" occ,upy Jucu O"-'ntd by Em puc 1.. "' Sub.... .. 'c~· ' or~ C .t) - Thn ncnd tS l ll.cl~ :.o 
ccmunut as new ccmpcuron tnlcr the local marh t 

HM S.Oa 

"EmpiR City Svbway b the wbodlaty oC l'IYl-IEX mat opcratta tU wtdcrcr<.XU>d 
concluiu 111 Ntw Yoctc City. 
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RejuMcts 
IIIC1t10')1 <Xl'Cntne< ond upcnOJ< of HA I 

Th<lulowledce of AT 8< T 111d MCI ouutde pl&nc enauu<n 

Ouurde Plllu Con>ultll'u 

'loncaomcry Co~tncy. MD Subdcvrston Reaulluons 

Po hey R<lanncco Granu of L«acton for New Conduu Nr,...otk for che Provtuon of Commer'tlll 
T <lrcommWiica!ions Scrvte<s 

\1oncllly Finlncial Swtmrnu ofl/le SouJ.~tm CAitfomiA !OUII Poll Commrner. 

Convcrunons wnh rcptCJC1\tatavu o( loc11 uulary comp1.tuc:s. 

New Yorit Telqhone·s Rrsporuc co lnturoaaCO<y of iiiiUIIY l~. 19!97. Cau 95-C.(Il4 1. Pole 
"'"-'<hm<nl$. s-of New Yorlc l'llblic Scrv1<< Commwloo. Janu1JY 27. 1997 

DIICft Panel Tadmony of Rldurd Wolf. Cloy T. Wlli1dlrld. Donafd Fisccll&. D•• •d Pucock &nd Dr 
Miles Bidwell on Bc!W/o(IM Elcclric Uulitlu. Cue 9S-C.(IlAI: Pole ,..IUCNntftU. Sc.acc of !'lew Yotlk 
Public ServiCe Commm1011.I1111WY 27. 1997. 

"Statcmmc o( Jolttt Pole UntU llld AM~t~l Pole Un11 Cb&nccs by Rrrulv Mtmbcn". Monlhly Fu>onc,.l 
Sc.accmmu of lhc S...chnn Colt fomla Joint Pole Commnccc. Occobct 19%. 

HM S.OI lnprrta Portfolio 
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Docwncnt&non Rclu.sc D•te- llnuuy 27, 1991 

APPE:"'DIX C 

Expeosu 5o RAJ ~l od el S.O 

E ,-penu Oroup· NtiWWk E • e<nm 
E'plli\&Uon. ~ltnlC'DWC 11'1d rtp&lt o( VUIOU.S U.tciOOCJ of tnvurmcnc • OUtJ.Idt pl&nl tc 1 , '\310. dl Op, 

dascnbut,on. ServiCe Arc.a lntcrl'acc. C&reu&1 cqu&pmcnt, Fccdc.r plAnO 111.e2 Ccnrra' ofr.cc cqu&pmcnr , c ·~ . 
s~'~eh) 

Dau Oris111: New E.'tJland Tel~e Comp111y lncrrmcnul C01t SNd• h '"nCblllJ 11\d """" openrms 
upenm), HAl COIIJt;~lt&nt (MD). FCC 1996 ARMIS • HH (tvcr)1)1~na <II< I 

62 I 2 DiJU.al Eltcll'Ontc Expente 
62)0 Opcntor Sy>trms E.tpense 
6232 Clmllt Equipm<tll E•penn 
6JSI Public 
6l6l ~., Tormual Equrpmtnt 
6411 Potu 
6.s2 I A trW C.Oit 
6.s22 Underpound C .Ole 

6' ll Buried ~·· 
6.s26 lrunbui ldina Coble 
6.s 31 Aeml WiR 
64< I Conduit Symms 

A.mount Dc!mn!Mdoc,: Ellpte>N~Invnanent ratio (l'ET Study, ARMIS); Oollu por llll< for NJO. 
Appllcarica: Dc!mnbH COli by multiplyina EllpeftJC·to-l.avutmrnt rano tun<> modeled in•e:<tmcnu, 
Dc!mnillc N!O ccst by mulripl)'ioa Dolllt·ptr·Litlc dmt1 number of linn 

Ex!!!nsc Croup: N- Opendons 
Explan.uioft: NttWOCic relattd expetua llffdcd 10 m111aae tile ne""ork bur nOt &eCOWltcd f<>< oo • pl~nt 
rypc sprciflc bub 
Ow Oris tn: 1996 ARMIS •J.OJ 

6) 12 Pl'ovlslonln& Experues 
6H I Powtr Experu .. 
6HZ NdWoct: AdlniDlstn:lon 
6)JJ Tesdna 
6),. Plant Opmrions AdmUIIsnbon 
6SJJ Enam-!na 

Amount DctormiMrioa: HAl dcrllllk Norwort ()pcr.abocu FICUir SO% tunn lilt t"mbcddcd amount 111 
ARMIS. 
Applicarioc" o..miiM COli by alJoeat!na lD unbwtdlt<l n<1Wort clemonu (VtiEs ) cqu•propottJOMIJy 
rel&ti•t lD IJWI! dt,a coaa. Coot of "Norwort Adlntn . ...,..tron" iJ Allocated lD tntrk ..,.ttt•e (i.e , 
SWIICIIlnJ, sip •lin& aotl iD'*R>ftk>o) 1JWEJ only. 

EllP<t!J! Oroup; tlorwoct: Suppon 11\d Mistclllll<.,... 
E•pllllatioft: Mlsccllat.IOOitJ upent .. •udcc! to tuppon d&y to d&~ operauoru 
Da11 Ons111: I 996 ARMIS •J.O) 

6112 Mocor Vcllklu 
611) A lrcnft 
61 1• Speclall'lupose Vehicles 
6116 Olhor Woct: Equiptncnt 

HM S.Oo lnpula Pol1follo 
Ajlpe11dll c 

HAl: SeN ork Su 1"'ft 
HAl: Ne""ork S•ppott 
HAt: Mlscellann;•s 
HAl· Mlt<tilan..,.., 
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Oocllmcntot~ llclc.uc Dote /IZIU&t'f 11 1 9~1 

<\mow•u Ofunnuuuon fn c:uc:ncc. cm~..::cJ \R..\HS ~c:,c:b .vc ".a!cJ to rcrt«.: t.'\c tcl.au'c ~:t.anJc r: 
t1L"'.tr ubk a.nd wn (C•\11) tn\U Oftc:J'U for 'c:~«k Suppon E\pc'nses 01' tOUJ '11'1'-UD'ftcnt (ot 
\lo><tllll>cNI bptiUCI on c11t moc!cftd ru ulu •cnUJ AR..\HS fot rumple. 
HAIC:0.1 
• Embedded ARMIS Eapcn1c ' (HAl C&W lov AR..\IIS C&!W lnv) 

The fllion..Jc is Cha!IIIOJe COlU Will be 10"<1 1ft I fO<'N&rd•IOOkllll COIIIJ:Udy. 
Appliudoa: Ocltnninc COli by I IIOUIUIJIO unl>undlrd nc .... Ofk r lcmcnu (\JN£1) <4UiproponiOOi il) 
rcl.luve: to d ir«t C:OJU 

E•pauc Group: Oilier Tuu 
~<pww-. Tuu p&ld on &10<' rcu•pu >M pn>p<ny <• •. •:•o Ocllrr <>P<muta Tu nt 
Ow Onsm: HAiupcn ntllll.lk of S'' u biKe on o•<nll T~tr I ComPill~ '"""of AIL\HS ·:•o 
E.lpcmcsco ARMIS llov""'" 
Amount Octcrull:\atiOtl: Modeled CO<U II'< FOJ.1td up by S'> 
Appl~ Oc1ctmine <Oat by •Uocuona co unbundltd cc""otk clrmcnu (\Jl'/£1) rqulp<OpottiOtlall~ 
r clW\It CD dlftct COJ.tl. 

upcnJC GtOUp: Mbctii&Molu 
Expl&naion: Mbctii&Molu U pc1\ICI aetdcd 10 svppott dly lo dly op<ru-. 
O.l&OnJi!l; 1996 AllMIS~l.Ol 

6122 fUIIIilln 
612J Ofl'loc Equlpcw 
612 a Gca<nl l'ut'poM COCIIpA~t 
6121 a..ildiAp 

"""""" r::tor.rrn...,_: In liMOCI, rm-.1 Al."'IS llv<b uc salcd 10 rtlktt lhc ,. ... ,., clwlsr "' 
lOcal fnvnlmllll Ia cbl HAl modi I wnw AltMIS. fot cumplo· 
HAICOSI 
• Embedded ARMIS Upt1\M a (HAl Toe. lnvJAilMIS Toe. lnv.) 

n.. radonalo b dlalllltM ._,will be lower tn a forw&rd·looldna colt \ftady. 
Application; OcwnsiM c011 by allo<atina to unb~Mkd """'Otk ckm<nu (IJNEJ) equlpropon!G~all) 
rtiUlVC 10 dittct COltl. 

Expm>e<itoup: ~-... --
Explanlnoa: Tllb.........,. ""'IIMiu all umct """""ct•RIJt<d Uj)CIU<I 11Xh u btlltna. t>IIIUII tnq\llty. 
ocrvice onlor proc;naona. pa)IIICOI....S col'-. Ettd·....,. ..wl ..........., uc DO( tnCklclc<l tn liNE con 
dovelopmCllt. 
Ow Orip 1996 AJtMI$ a)~ (ta:ricr·U><al'rirr COJl10 ICtvt IXC acctu WVKc) 

71 SO S..ice Ordlt l'Yoccuutl 
7170 hymt~~IL"" CoiiiCl-. 
7190 BUlla1 !Dqollty 
7170 c.vrict Acuu BUI!fta 5)'1Um 

"""""'' ea.mludoa: KAlmvldplia =bodc!c4 amowu (acrou n cr 1 L£C.) llltiCI 70". co 1<1 S I 69 
per '"" per,--. T1M -Is doutmtntd by muqlytna lll• '"'' per lt.n< ""'" Ill< number of lutn Tlu1 n.,.... ....-. cbllbovl .......... ol'llcc ICti ........ .._. 111m II no 11<«1 fO< . lqW'IU nonoftCIIITVII 
<hat&• 10 ~ for dlls K1Mila. The vndcflyq da<a dlallllc liNE C01U ""' dc>tloptd 1-om tnchldc 
odlu t)l>CS of .... ........,.,, cO&Il ouuidc lbc bw-1 oll'lc:t M.., of lilt OOII·ncumnl ce»t: II< up<ur«< 
111 lilt HAl UNE nmw.t. 
Apellarion: Oc1ctmiM COli by allo<JtJnJlO vnbundltd n<IWotk olomonu (UNEJ) rqu•propo 11onally 
rclauvc to dirfct cosu. 

HM S.Oa lnputa Pol'lfollo 
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Oocvm«~Woon R.clu .w Om : lu na ry ~7. 1991 

E "-Ettac Groo.ro \"lr1~tc 0'- crhea~ 
E•pl&n•uon: Exteuuve. PIIMUlC &nd OeAml ond AdmUl"tr•tovr co•u 
Daa OnsUl: 1996 ARMIS 4J.Ol 

6 7 I I Eucutive 
6112 PtaMillc 
6721 ActOWilllll<l finlllct 
611~ E• temal RclaiiOIU 
6723 Hwnsn Rc~a 
b 1~.s fnfonnalfon MlnJICmcnl 
67:S usal 
6726 l'tocumnent 
61: 1 Ruc~Rh &I Dcvclopmcru 
6711 Odlcr GtnC1lll lt AdmUlutnnvt 

Amount Dcocrmlnadon; HAl u oimaoes 10.4\~ muhipllcr bu t d on AT leT fl<'bloc da10 

A Rev. S<t or ScalcmcnCJ 
B Senlcment Payout 
C Grou R.c....,ua 
0 Corpor~to Opon~tions 

E Re•muc leu CO<JI. Op. 
F IUuo 

SMoll ~c 

16.177 fOnilM 1994 
4,211 lnd Tntnc Ooa. 1994 4114 
41.11S A- B 
1.179 f orm ).1 1994 
J1.2J6 c. 0 
10,4% DIE 

Apphc-: COS! II dcunnlllCd b)' mulnply1111 c/ic rum o( Ill COIU b)' I I 04 

Expcnw Group: Cllrlcr·to-umcr llncolltenbla 
fxplalutlon: ltcVftlua occ rullad woclou<! wub ...,~ pn>vided (i.o. dtlillqu<Dcy, tra..4) 
Om Oriain: Companyoiptdtk ruio c:alculou<! flocu 1996 ARMIS 4 )0<1 Uncollecnble< IO 1996 ARMIS 
A".cu R.en,n!HI. 
Amount Dc1mninadocc Modo~ com ate poswd up by !he w><ollea!ble RIO. 

Appliurion: Dc<mnlno -t by &Jiocadna to unbundlc<l n<~Worll: clcmmc. CIJM!•l cqvlproponoooully 
rcllllvc 10 dittet casu. 

HM 5.01 !nPIIII Ponfollo 
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APPE:"/01:< 0 

:"'rrwork Opt ntions Rrducrioa 

'lo manu wh• t 11c.t o( ncr-ortc opcnnoru oat tootJ .u. one otur"u • rKh •" or tutti op.~nlltn ror 
cou "'"'"I' In Accounc6Jil. ~nw«k Provutontn&, new tcctlnoro,~et UKh. .u the Tclccomm\inlc.&tiOnt 
\lanaJrmr ru Ncrworit ( TMN) t W\datdt. pro<C11urn. an<l l~llfms • .on<l O.cu.al Crou.COMW S•,.cms 
1 DCSI pt<>vm (Ot milCh motw crmni&Ud accm .w:t concroL .w:twlf·prov"""'"'' b~ customrn 
I 11\CIII4111&. Mid cspecwly,lulo1oloc!Jobk CLECsl Gi\tn lllc ~tcrt<ln.a:wc of 1':\~ "hcrrlllcrr .vc 
cltn\tn~ ~ WfV"C· atld MIMU lay<n ofm..,.&cmcnL lOme of die ad•&ntaJn of "'I""'" 
rodowld 10 ck bcftdll Of plll>l•tpcclflc <~while orhcn. UIOCW<d wu!t 1M ftt" Ofl<. ICI' ICC 111d 
buJtMSJ .,....cmcnrlaycn. w~l ben<(n dlc mOt<•&<n<ral >CI~> rttn tAClu4«1 "' • ..,. ... opcn110111 
The usc ofElccuolttc Ow lntctdl.&n&•· 1111nnn r«MolosY. md t«llnolo&on web u ~ .. co<lt.nl ptO'IJ< 
>ubfwual 09POfiW!Itl<t 10 reduce Ill• cosu of tho Otvcn<OfY compo<~mr oftllu <II<J"'Y of accounu On 
tht human rtSOUtCaaMk. ttwrt: b a aruet:r cmphuta on q\Uitry conaol '" pro¥tuonLn' ac••· •lln. rcduclnc 
onctplcnt f• llvu In tho UN Ius a.nd elmcnu pco•lckd. 

AJ far u power cxpci\JCJ, ACCOIW 6Sll, dl&rlll componcnu 1)1>ocally consumt leu po•tr Ulan Ill< II 
J.tlaloa ·~ Flltlllormorc. ccNnJ!ratton 111 odl<r upcnu couaonn • IJo spoilt o>er 1111o thll 
UUJO!Y, ,.,._ «11tnlladon Implies fewer butldb!p ID pow<t kSJ O(dle IVlK f&11111y. due 10 tilt OftiC1 o( 
<4mpcuuon L1 dlc ckcvll: power indlmry and 11M I"*' ttJUiatory SCNl"'Y of • .,. J<MratiOII ruovtt ... 
die Uldt.lstry 11 -.o&Jy wtllllla 10 p<ovadc pncc rtduct-. to tar&• bon.,... ( .w:l. .,cruslllfly. e>cn 
ruld<n<W 1M Ulltll bou....,s) ~ It u now qulla <Ofiii!IOII for llnru 10 panlCtli<U "'<OCIJY 
prt>p'IIIU ill ... kb, in ndtlft&t for reduc"'' C'Oillllnlp(IOII dutv!J pc&lt llovn. liMy mm>t lllbiW\IW 
dtJCOWUJ 1D tM COlt of power. 

No....tc Admlftiltndon, Ac-1 6SJ2. bcQcfua Oven cbe <lcploymmt or SOttET·b&I<CI O"IIUpGn. b«IUJI 
IIWIY -~ IIC'IIYida.,. Otlcn!Cd 10 ructitta 10 ouuan. wh~b ... lcsscnt11wodl die dcplo) mont 
of nowc:rc.cMoloaia. Tatlft&, Ac:count6Sl3, oiJo b<nenu from the boac OIOIU!Onnl on<~"""""'' 
copaboliria pro•idcd by TMN and SONET. Thb can lead 10 mOte proacuvc. bcucr·tdic<lulcd prcvcnw" c 
mallllmallU. On tho hum111 mourca sldo, thtrc 11 a JIO•"'' ICndcn<y fot 1<111111 ...,..,.. 10 be t&l.en 
over by contnaon. lcadlq iO lower labor <01&1 Cor diC ILECJ To 111c UUIII 11M acuvlbU .vc >UII 
pcrfocn>cd by~~~ ~y pcnoMd, Cboy...., be pcrfonnt11 by pcno~~~~«l wllh .,.., ,oil 
cl.luoftadons. r ... lly. diC- of "hoc~- ..... reduce"'' r.<r4 fet out-of-ho.>n doJpOtch .w:l 
<m<fiCIICJ' raiOniiiC'IIviaa. Ov<rall. tiM .Jill SONET pcosccu art oftm -pcovrt~ .,- ponly,OII Ulc 

&SJIIftlpdoa diM liMy wlU prod!><• " "'"'""' _.__. , .. "''' 

Plant OpcndonJ .w:t Admln.iJnliall. Accowu 6$).4, b lllctly 10 "'~""' fcwn svpcrvosory pcnOtlllt~ and 
mort 111vol.....m by 11M vttldon of cqulpmlftl 10 die IL£Ca FOt t.nJUA<t , u •cn<lon taltc over mony of 
the UlJIIIJMlori llld OII&Ob!& DWniCIIM<:O amvifin UIOCWcd with thtlf tqtltptlltn~ lllcrt " Ill be (e,.tr 
ILEC mp..n roqulrln.& mc• •:mmL The u.ae of muld·ll<lll,.. cratl people wollollo'" fOt fc•m 
tpcci&llsa 10 be tall 000110 addrtu ponlcuJ.ar p<Oblcms. a.nd leu supcr¥111011 10 m..,..c lllc people lll&r 11< 
~Ill-. b wilL fot ins.,""«, .Jp fot lfUICtljiM of COIIInll Ill IUpcr¥'10<)' and mant ,tmt111 rwUu 

F 111ally, Eo& 1 iDa. ACCOI.Uit6SH, Will be men (ocv.Md on ICU•IItt1 usoc.....S w ill! potlltO<HOI the 
ILECs t.n • molD- matltfl!lla<t. ku.., tho tni!IICUVI& of spccolic clcmmu Md .. ""'' u rllo>c 
ocllvn~n become men -....sand men 1111bc banda of tll<putclwon of llllbund1<4 elcm<nU To t!tc 
f <IOftl tJw <fll lllftnlll addruMi porii<Ular pcojccu, Ot cauaonu Of pc;>JKU. the llJ< Ofbcfl<r piOMIIIJ 
1001&, web U oM abtlll)' 10 ·-~er '-ionJ and lll.n, ,.,1) actiO...,., Ulc IITIOWII of tUth 
I<UYitiC"S~ 

Addl~tonal spcconc reuon1 for adjulllll& Ill• •mbcdokd lc>tl of Ult14 upcM<t lnclud• ''' folio'""'' 
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Rtcosntn V\duav D'tft4S And ttl« opeotN!'!Ihft (Qt ~JnJ\ct rc~\ICl OM ''r.-~ opcnJ~l ,,~ntn 
''prcucd on .a per line bull. h•u J.ltUd)' ""hncj O\tr tnc ~""' W\o tUI ~un f Of thc:rc.uocu ~CKio«-: 
ifl rftc prtvtOill wcnoa.., ~~~ C"tt'Mt U C\prc'l~ tO COfl.ltnut U rr.odcfTI 1\ \"t~\ .and t rcf"o.'!O OJ !U l/C 
Jeplo~ed 

Ef"""'&tc IACI.imb«ftt L£C rrwl emu from d\c ncf'4otk opttaiiOftl ,,pcnu wtudtd m ~ coo..t (M 
unbundled netvor'c clnn<ntl. A number o(lbc sub-a«OIUIU f6Jli Tcs11111 llld 6H• p~,. ()o<notOM 
AdmotullntoOftl lll<luclc COlU dial ate spt<o(.c to reuol opcnooons l/lao v e noc appropnaooly oncluded on one 
<Oil cafcula!Cd (O< unbundltd MtWO<Ic clcmcnu A 1)0111011 of l/le "pcn>U boolt<d oo !line •ut>-ucounll 
ocpttltfti OCIIV!Io<tl/lll new <nii"IIIU, r>lllrr 111111111< lll<umbenl LEC. "' '"be pcrfonn1111 Anolysos 
*"~lUlU tha&.. u 1 C'on.K~uvc musun. l~ • of Lt\e uptnMt U'l muc ~o lu~,counu ttpt'ucnt sucn 
rct.ail.te1tVtttes and ahoufd be e.xcludt'd. Since then cwo sub-accounts ttprewnl 56'• o(:hc tou l boolt.td 
ncrwortc opcradon.s npmsc.. If b ~ 10 concluck tha&. 111 mvum\lm. an 6ddluonal t I', nductton 
1hould bc appll<d 10 lbc histone book<d lcvcl.s o( ne""O<Ic opcniiOtl> upcnsc 

lncorpontt lnnmbctu L£C tl!J)!CW!Oft! o( (..,.ltd·loolunl ne""O<Ic ope:..._. C!J>C"M lo><h The 
Benchmltlc 0111'\'o.<y Mod<l ("BCPM/ • .,.,._td by PacTtl. Spnn~ llld US War.. ccruuundt 
uk~lll<> alcvd 11~ opcoii>Otu upauc pcr lone clw " "''" bel"" holiOn< ltveb u4 bclow lllc IC' el 
ufcloulld by Ill< HAl Model lltJs pcoj«<Joo o( (..,.ard·looldna M!WO<Ic opa-" P"""' pc<plltd 
(ocllld aclvOCIICd by 111m incumbctu LECJ. indluln dW 1M HAl Mod< I aciJU$011cniiO lbe embedded 
level> o(l/lcu npaua It<~ llld O«<UIIy (llld may t t<ld cot~...,.... dial at< conlCI'au•el) 
ho&b) 

Minim on doublt COWUllll o(MIWO<Ic opcndoru Upcru<! A CMe(\ol f<VICW o(lbc W11y All\415 KCOUIII 

6Sl0 and lloc n---~~ (6Sll """"· 6Sll N..,.ort. Admum<ntoon. 6Sll Tct~llla. 61l• Pl1111 
Opcronoas Adtr.ltllslrodon. and 6Sll En~&).,..'""""""" makn "clat dial tuMn oodJUllmcnl" 
ntcc>wy 10 ooan~aly prc>ehoct focwanl·lootlna c'OitL Mmy of Ill• ••iinHrina ond admlni>lnu .. 
1\anctlocu clw Ill lftcllldood ill dM:M -IIIII nc;wmd by lbt on<lllllbeftl L£Cs lhroul/l ftOft•t'CC\Imtll 
ChiiJtt. WilbOtt such Ill acljusanttl~ cloat <OIU may bf doubiNtcOVCrtd tlvou&b UbiJn& ftOft•t"<~mtll 
<h&IJCS ond sirnl!antOIISiy dJroqh lbt roa.onift& n1a bucd onllle HAl Mod<l....,la. Simolatly, double 
recovery i> pou oblt becallY lhcM accowou.,.. COCUCNCI<d u >O<&IItd "dunnc• K<ouoou• ,.hcfe 
cxpcnsa Itt book<d befOC'Cibty on wfCncd 101 spt<o llc ptOJe<l W11hou1 111 oodJII.llmcn~ lhue upcn;co 
could be ncovmd u W1'lb or elclllcm•lpt<lllc cow and u Ill< s/land cow ttp<aenl«< by"'"""'" 
opcroonoru UpnM. 
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J:-OEX 

4on•l ~nd Bwit<! Drops~ FnctlO<Is. n 
-\tnl l ~nd Bunee T mn1111lllld Sph« per L111r. 

19 
All<mi UVC Central omu Sworcltillt £xpensr 

he-tor. 11l 
-\ll<m>ll'< Clml• Equrpmuu foaM. Ill 
Ar,.lot L~~~t C~tnJI Olr1<1 f01 OLC L111<1. per 

LIIIC. 74 
AMwll CO da lly U.WIC rc d\KUotl (KC:OI', U 
Appendl• A. 1•9 
Appendax B. U I 
Appcnc!la C. I,. 
AppendiX 0 . 161 
A\ tB&tL.,..perBwannsLocmon. 11, 12) 
Brlhnl/ban lnqull)', 119 
BunC'd Coppor Cal>l< Shn tl1 Mulnpllcr.l6 
Burwcl Drop S1wuJ Fraaioo. 17 
BUIUED EXCA VA nOll. 129 
BUIUE 0 INST AllA nOll A I'll> 

WTORA nOH, 129 
BunC'd Shtalh Adc!itlon·fibtr fntuotTict, 19 
BIUIIIUS PtllrntiM IWlo, 76 
Boay Hour Call Acampu 

Ruldcn~>~IIB~ai>nl. n 
Boay .,_ freclioo of dally usqc, 12 
Busy Hour frw:tioo of o.IIy Usqo, 12 
CLink Cms-S<ctioa, lOS 
C.tbl< 

2• Gauac & 26 GAll&•. 11 
Ou~ C~.t Sun. 21 
O~tcnbWon. Cot1 per fooc llua!IC'd. 21 
Rmr Cable. Siu & Gauco. 23 

C•blc Cou 
Copper frtcltt C.tbl<o. sa 
C09Pfr fftclcr C.tbt. c .... per r-. per pur· 

f-. sa 
f ibtt ft<dtt Cablt. $9 

Coli Complodoo FrKtioa. 10 
Curirr.Canicr CIIIIOmtr Scrvloa per LIM, Ill 
Clwlnci !IW ID- por 2• UDa. 16 
Chlnncl UU Ia~ a eat 

Cil\·)03 & LOw Dcllsily DLC O.Wf Uoc 
lnvcsanuu.6J 

T·l ChiNitl Unh ln•tsanrn~ )9 
Comm0<1 Equrpmenl lnvrsanclll 

GR·lO) 4 Low Orn11ty OLC, 6l 
Pe11dc!n~ ill<mncol of GR·JOl & Low 

D<nsny DLC upoc:lry. 66 
CondvH 

lnnetcluc• Matenallnvesanen~ Sl 

\1J.ttr...li tn" cummr ;MJ lOOt. :o 
\l>ttmlln,ulm<n• per looc Gnph. :6 
Spuc ducu ~r roule·OtiC'Ibutlon .t f ctdtr, 

21 
Spuc cubt·J per routt·Dua1b\l"t0ft &: fu<:cr ,. 

· ' 
Spuc n,bcs per rOUtr ·tntcrorfkc 90 

Copper he r 
Mlllllolr Spa<~na. •• 
Pole Sp4<1111. 49 
Sm~crurc f n<IIOI11. • 7 

Coppe1 f<t6ct Polo lnvmm<n~ lO 
Copper •.tu1111um O..Wicr 

M u ll!lum AnaJos Copper Toul 0•11111<<. )6 
Corpon~c Ovemcad fKtOt, 119 
COST Of CAPITAL AI'D CAPITAL 

STllUCTVU. I U 
Dtclkattcl c .mill I"""" 

Plan per Dtclic.altcl CII'C1JR. « 
Prn:rnua• of Dtclkattcl C&rCurto. « 

OEPRECIA noN AND 1'/'ET SALVACiE. 116 
OIITkult T..,...UI OltliiiCc Muluplkr. J• 
Dati&&! Crou CONKel S)sum, !Aiullocl. per OS· 

}, 17 
D...aory Lr>tiiiJ. 120 
OlttCHOUICd Frvtlon of local ltlltr·officc, 96 
OuO'Ibutlon Cabl• 

cou per fooc. llulallcd, 21 
011#\buiJon Cal>lc s...., 21 
Ru.rt Cable. Sru & 0...1<. 2) 
Sizlllt Faaon. l l 

OuO'Ibutloc\ Pole SPI<'"I· n 
OLC 

AA&Jot Lilli CirCUli Otr~l f01 DLC L<M>. per 
L,..., 7• 

Cllanllol Un11 lnvcsanuu. 6l 
Comm011 Equrpmmt ln•cumcna pe1 

Adc!Juonal Line lnarm<~ 66 
lniti&J ConunOII Equrpm<OIIn.,•anm~ 6) 
lnlqnUcl T·l COT IDvn<mtftl. l9 
L1110 pet ChiMtl Unr~ 64 
Low OrMtly DLC 10 Cill·lO) OLC Cu1o><r. 

64 
Mulmurn Lllle Sin pC1 Rem011 Trrmiltal, 62 
Muamum tlurnbC1 of Adc!Jtlo<al L111e 

Modulu pet Rrmou Tnmlll&i. 66 
Rrmou T ..,IIIII f dl f 1C10C, 6l 
Sr~CIIId Powtt pe1 R..,.oce Tem~n~l6: 
T·l Ch11111el Unll lnv11rmena per Subocnbrr 

)9 
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Drop 
Acrul .t BliNd Drop Scn.clllfc ftut:ot>s IS 
Acn• l Drop PIKC1DC11t·L.&bo<ComponcnL>. 16 
Acnal Drop Win Matm• l Con per f001. I q 
Burled Drop Ploccmcnt.Cost per f001-Gnph. 

16 
Buncd Drop Sll.vlna Fraoton. I 7 
8 unt d Drop Witt Matm.l Cost per Coo~ 19 
Drop Obanco. IS 
O.op Plactmcni•Atnal .t Buncd. IS 
Drop Wott Mauna! Cot~ per fOOl Grapll. ~0 
Pan per A mal Drop, 19 
Pan per Buntd Drop, 19 

OS-4105-1 Tcnnln&J factor, m 
05-lot>S·J Ttrmw.l Facuw. llJ 
End Ornec Noo Llnt· Pon Co" Frac11oa. Ill 
End Orneo Switch in& tnvC>tmtnl Coo>Unl 

Trnn, lJ 
End Ol'llec Swicchin& tnvatmml Slope Tenn. 

1S 
EnlriiiCc Focilily Dhlan<c &om S.rvV>a Wile 

Ct nccr .t t.XC POP. tOt 
Equovaltqt fKilhy IIIYamtcnl per OSO, per 

L-.112 
£XCAVATION AND ILESTOJV.TION. US 
EXPENSE. l IS 
E..pc~Ua in Hadlcld 4.0 Modoll IS& 
r ndc1 S~ccnna 

f ccdct scacnna En.ablo. )6 
Main FHdot RouldAir Muldpllcr. )7 

Fober c.blo tnv-1 
lnwol'llec, 17, U 

Foberfrcda 

Burie4 fim Shnlh Addition. '' 
Copper Ft td<t Muimum O!wDcc. 6S 
Coppcuf tbet Bru.l:~m du~AMc. 6S 
Fiber Freda Coble Cott per Cone. per slr&NI-

fooc. $9 
Fiber Slrlllda per ll.tmo<a T ornnUW.. 64 
Opckal Pat.cb Pwl IJ>V" "al(, 6j 
Pltllbox II>VCIIZIICI· fibcr Fcodot. 71 
Pltllbox Sf*•a. .5<1 
SINcrun Fnocriooa, $l 

Fober fctdctd'- - tbmhold.. 61 
fiiiFICIIQn 

Rrmou Tcnalftal FUI FoctO<. 6J 
F"""lld·looldua N~ Opcndoru Faccor, 

110 
frKIIOft of BHCA lt.quirina fiCAP. 106 
r..._ of lnwol'r~« $fN(tlft Comta001 .. tlh 

fetdcr, 9l 
Frxuoo of SA Lllltt Rcq\llnnJ Mulllplu ona. I 7 
fraction ofSIN<Ntl Ao11ptd 10 Tclopboot. 9l 
GR·lOJ OLC <T-ICftllw.l fill (ICIOt, 6) 

11.1:~ Ro.o Pl~tcmcnc \lull ?hct • J 
Hokhnl Tu.c \lulllphcr 

Rt1«!cnro>l. I J 
Hon ... Rtmoct ln'- U tmtnt. I 1 j 

Foxed and per lone onvuanon~ IIJ 
L~t~c Stln. Ill 

Hou - RtmO<t hratrotltn 
Han - itt moot Auocnmcnt Enable. Ill 
H011- Rcmocc CLLI AlllfMI<OIJ II ; 

H011·Rcmo<c Frxtoon of lnttrollkc Tnific 41 
JCO C·LIIIl< Tandtm A·Lilllc ln•<llmrnc. r.cr 

Luu.11: 
ICO local T~ndtm lnvt um<111. per lonr. II~ 
ICO Loul Tanc!<m Witt Cmotr lnvucmc~c. ptr 

LIM. III 
ICO OS T.,d<m lnvucmcnc. per Lone. II 0 
ICO OS T111dcm Wlrt Ctnlt r lnvuancnc. per 

Lone. Ill 
ICO PAJV.~£nRS. 110 
ICO SCP ln•tllmfftl. per Lcnc. 110 
ICO 5n' lnvcsancn~ per L111c, 110 
ICO STPI$CP Witt Ccnttt lnvuuntnl. per Lone. 

Ill 
Income T u lWe. 11 9 
lnotw Comm0<1 £qv~p~~~cnc lnvul!llcnc 

GR·lOl .t Low Dtruocy OlC. 6) 
INicnluc1 M.unallnvmmm~ H 
lnurl.A T A lnccnwa Calb Compltlt'd. 10 
lntc<LA TA Inn-. Calb Complrtcd, 10 
lnlttotflcc Pole M111nalllld l.obot. 92 
lnmomcc SIN<II.Irl S~~aMa fnoctoon, 91 
ln~m>nlcr Tra:umwloo Tnm~nal CooOaunt10n 

{OC - 41 Fiber Rm&), ISO 
lnttronlce TfiJUlllluloft TnmUial Cc~nfiaundon 

(OC -l Fiber Rin&). 149 
lntcn&OU bwru OEMi. 12 
lnlti1WJ' 8wu,.ssl!taldcnll&l OEMs. 12 
lnlmUIC' OEMs. ThO<IW\dl, II 
lntcrtan<Wm rna- or tandem ll'llllla. 99 
lnlr&LA TA CaJb Compltwd, 10 
lnlnNlf INslra OE:Mi.ll 
ln...,.... BwlliCSilllaldcnll&l OEMs,ll 
ln~rU~A~a DEM1. ~II 
lnvtllmclll per Opcracor Posu-. 101 
ISUP MUU&I Llflf'(ll. IOJ 
ISVP Muuau per lnurot!kc BHCA. lOS 
La.bor Adjusancnl fiCIOt. 140 
Lilla per Ch.&Mcl Unrt-GR·lOl 41 Lo"' O«osoty 

OLC.64 
Lllll< Occupancy. 104 
Link TnmlnanO<I. 104 
LNP CoJt. per Line. 12l 
Lout Bwlbs OEM• ~"'· I I 
Local S..s OMUI!lnldtntl II DE~b RallO. I I 
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t.xal Call Anmpu. ao 
toul OEMJ. ThovSIII<!s. I I 
LO(I& Loop lnvC1cmcnts. Jl 

lntesnttd T·l COT lnvcstment.. j9 
Mu omum TIs pcr Clblc. ~0 
T· l CII&Mcl Ulllllnvnancnc pu Subscnbcr. 

)9 
T1 Remote TennU>al f•ll f>e~or. ~0 
T·l Rtpt~l<r lnvntmcncs, l8 

Low OcnJrcy OLC 
Low Densley OLC"' OR·JOJ Ot.C CIUovct, 
~ 

Low Ocnucy OLC CD OR·JOJ OLC (\ROver, 64 
ML'\hok tnvnrmmt 

,.,,.,.~ •• 91 
Manl\olcs 

Ocwa~etlnc f1<1or for Manl\ole P'-cmcn~ 69 
Mlllllolt Eauvauon A S..UIIl 0.-.ph. 70 
Manl\olc lAvtsUncnc.Coppu ftcdor. 61 
Manl\olc MJUNI 0.._, 6C 
Pullbo• tovnancnc .• fibct FH<Set, 71 
Pullbo• spoclnc·Fibrr Feeder, sc 
Pullbo• lpocina•ln!CTOt!lU, 91 
Spaclna.COj)pt:t FH<Set, tl 
Wam Table Otpcb for OcwaiiMa. 69 

Mulmum AniJoc Copper Toea! ou-c.. J6 
Muomum bn>ldcaallDos pcr ~ 

UIV<SUnCO~ f6 
Mulmwn Lint Stu pcr Rlm01<1 TmnlzW. 62 
M&Jclmum Nodft pct IUaa. 91 
M&Jcimum l'llllllbct of Adc!ldoftaJ LIM Modula 

pct RctnOU T.....m.l. 66 
Muimwn T Nlllt 0c"'lptn<), 9S 
Muunwn UtlliDIIoo pcr Opnrar Poubaa. IOC 
MDF,_._ In•.- por LIM, 7t 
!lie ,..·ark Opm dorcs 1\cduccloll. 161 
NlD 

Bualllut 1'110 ·No l'rotaaor, ll 
BualliUJ NlO (6 Pu) Wllboool Pt 1 OCOi • 

Maunal Gnc>ll. It 
ln.s- N1D c-, It 
NIOI'rocacdoDBiodtpcrU...,Il,l t 
NIO l'toc«IDr Blodt pct LIN-M.owrlal Oraph. 

I) 

Ruicknllll N1D CQIIwh!loul rroc.aor. I I 
Ru1Cictni&l NlD willloul PtOCOCIOI•Mo&&rill 

Orapll. 12 
NIO EApcnM, 122 
NID ln .. u cmrnt 

Otfaull Valun. II 
Numbrr ofSnnd.t pct ADM, II 
Opcruor lntttVcnnO<> f1<1«, 101 
Opcmor Trame F racoon. 9$ 
Opc~al o•~- Ptntl·t .. womu. u 

Q;>':<al Pl!ln P~.tllnHitmC~I. Ftttcr re,~cl D! 
OTHER EXPENSE INPUTS. 119 
Olllct 71.'<1 FJ<tor, 119 
OVERVIEW 10 
Pan pcr ~JUitd CiKuc~ a a 
Pmmc.ce or Otd..-a:td CltCIUU. u 
Pllf(nr.enl of Tr111spon. 19 
Pole lnvcfcmcnc 

Coppcr Feeder. lO 
0 1ltt1butron. J.a 
Ma:cn•l 4< labot c .. r vt1ph :a 

Pot• S~lll& 
Coppcr Scrucrutr. J9 
lntcroflke, 9l 

Potu 
lnltromu Pole Maw .. r 1< L•bor. 9: 
Pol< Spoclll&·f<tdcr, J9 
SpacUll • Dltlnbu'*l. J2 

POPs pct T andctn Loanoa. 97 
Pan L&mt&. TNllb. I 00 
Pc>w<r IA•aut>m~ n 
Pncn 

Pctm tiJ I Ru.alilrio!l AIJwt Supplitn. I 0 
T<lteomm1111icadocu Supplicn. 10 

Procmoc funn 1 oedlnc MlliiJ911Ct. 76 
Public Tcl~ lA-~ 101 
Pullbox IIIVCSUI><OI 

FibctFH<Set, 71 
lntctotr'"· 91 

Pullbo• Spoclna 
FibcfFH<Ser,$4 
lntctollkt , Ill 

Real Twc lu1u~ 8HCA, 100 
RuJ Tllllt LinuL 8HCA. TNIW. I 00 llcpAcralot ,., .. _..,~ 16 

Rc&cnmtor SpaclliJ. 16 
Rtaion&l L.tbotr AdJUJIIDml Fac10r, 140 

El!'ca 0C1 Amal Drop I..Wiacloo, 146 
Elfca ... a-Drop wwu.-. 146 
Elftct.., Bllnt4INGII.tdoll. 141 
Elfcct 0<1 COIIdllrt IIUI:allodOCI. It I 
Etfcct 0<1 COj)pt:t OislnbuttO<> C&t>le 

lru&allauon, 14) 
Effect on Coppct Fccdcr Cabl< lnJc.Jia:con, 

IU 
Elfcct on f 1bcr fccder Ciblc lnsc.JIAitoft. IU 
El!'octoo f•bct P,llbo.liMI&JtaciOft. 142 
Elfca on tn- SAIItuWleuon. It$ 
Etfca 0<1 MAIII>olcltuW!odOCI. 142 
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I. General Descriprion 

The HAl Model Release S.Oa ("HM S.Oa") os dcvclop.d 1111d sponsored by HAl Consuluna. Inc . 
AT&T Cofll .. 1111d MCI Tcleeommunocations COfllOtauon. The Mod<l ulcul.,cslhc ron or 
unbundled neowork clements (UN'Es). Univerul Servocc Fundons t USFl requorcmcnll, •nd ohc 
COlt o( t.ltTit r JCCCII 1nd ontcrCOnncctlon !IIIOilih l/lc USc o( a hoshl~ sophoJUCiltd COSllnJ tool I 
Tht computer prosrom chosen to suppon such a complicated 1.11al~tos 11 ~1~<rosofi E.ccl9" The 
Model's ulculations •rc conuoncd in (our Excel "'ori.bookJ; thuc "' O<kbool.s eonmnnc rl.c 
IOIIOWlni modules: 

0ut7obllll01t Modult 
~. Fttdtr .lfodlllt 
l . Swuchtnr tmd lnttroffict ,\fodult 

- 4, ExfHnSI Modult (Summoro:td by DtnJII)t UJOI, WorutniiT, c•G. or 
CIUJttr). 

A USF summuy module is alJo provided. Thu module allows the uur to comb one and 
sum manu !he USF results from a selection of comp1111ocs wu/o prcvoously prcpared up.nn 
modulu. 

The HAl Model dcvclopcn and Jporuot'l believe Illat a model d~clop.d on a rcadtly 
undcnu.ndablc and ubiquir.ous ipi'Cadsbtcl provam woll p.nnu derailed analysis of !he 
calculations. alsorilhm1, 1111d user definable inputs. Moreover, the use ofMkrosoft Excel's 
auditinstools will allow the usar 10 ddcrmine relationships amonslhc Model's vanous onputs 
and outputs. 

While HM S.Oa remains a sprcadshcct·b&Kd model, it uus owo Microsoft prosrommona 
11111auaacs- Visuol Basic (VB) and VIsual Basic for Apphcauons (VBA)- and a dauob&K to 
ontcsratc lhc Model'• four u kulauna modules (Su Model nowch&n on lite followana poae) 
The usc of prosrammona code and macros &110"~ lhc model to non ~o o!h hmoted user tntel'entoon 
The prosrammlna code MOm.lla me c.opy and paste functoons when applytna intermediate 
results and data ulelllations amoaalhc Model's modules. Al!houp ~model wtll eucute 
ouccusfully on leu capoble mKhincl. !he ,..._...ended PC (ot rcp.totovc uses of lhc model u a 
200 M1U Pentium procn- """' 64Mb of RAM. 

HM S.Oa rakes advanliJe ofMkrosoft' s objct1 oriented stnlcNleto enhance !he Model' s sp.cd 
1111d functionality. SINCNred Query Lanpaac (SQL) dar.buc queries have removed !he need 
for complex and time consumlna d&ca aanaauon functions wothin w ei, pmnonona the model 
to calculate quidtly and produce results 11 variou levels of aqreaatoon. 

Tllru of~ model's VBIVBA ukul&lions arc ~onned ""llhon the clarab&K Fors~ lhc 
d•r.basc aasrcptu Distribution Module rnults for outhcr cluster and usociat« lhcsc rr .vlu 
wolh !he Olltlicr's "home" main ciiUtcr. Sccood..~ database aasrcaatcs investment resu lts from 
the Chmcr level to !he Wire Center and Density Zone levels And lhord, the dauobau as.oans 

' Plusc rc(rr 10 tile HAl M..UL Rll1o.t1 S Qo MD<kl fNJet lpllon, foo a prr«lc ducropol0<1 of tllr Modcrt 
1\mctlons, oncludlna lu avolutlon Into the curr<nt rrlusc 
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•"'ll.:hmg •nd onreroffice on•esrmcnrs. developed an • pcr·lonc bull. touch charer In baoh 
CIJC11he ~lode! uulizcs simp!< >rllhmcuc cJicul•uans t~or cJn be <AI<m>ll~ ><nficd b~ rhc us<r 
Usc of the daab.uc incruld rhc cffictc~cy of lhc ~1odcl. but docs nor comprom"c rhc abolo~· ro 
Judotlhc Modcl. A final usc oi VBA IS lllthc s-.otchong Jnd lnterorlicc ~lodul• ror the 
dcrcrmtnAticn of efficiently conmuctcd int.erofflcc transpon nnJs. 

To improvc rhc uscr's ability to audit rhe ;\<lode!. on Exccl ""orl.filc" is s<n<nt<d -.uh u ch run 
to k<ep trad oflh• Intermediate u sulu of .. ch modul<. L'song thu "Orkfil<. lh• us.r .:.n tract 
th< dtvtlopmcnt of invuanent results lhrough each of !he colcul•ung modulcs 

HAl Consulllng, Inc:. Automation O..cnpllon and U11r Guide Page 5 



HAl Model RtitUI s.o. 

2. HAl .\lodel S.Oa ~lodule flowchart 

Module Flowchart 
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HAl Model Rtlouo S.Oa ---------------------------------------
3. System Requirements 

In order to run HM S.Oa )Our PC 1hould mccllhc to llo"' 1ng r~<quu<mcnu 

• IJJ MHz or fu1cr Pcnuum processor 1100 MHz pr<fcncd J• 
• 6-l mcgabyt<t of RAM• 
• SVGA monnor S<>IIO 800 x 600 lor hrgh<rl displ•> rcsohmon 
• ~00 mcJib)1CS o f •va1 lablc hud dnvc cap.cny 
• Microsoft Windows NT or Windows 9S opcraun9 s~ \l<m 

• Microsoft Office Profeuronal97. wnh Microsoli Scn•rcc Rcleuc I rS~·IIonmllcd 

The oremt marked wnh an u-tcnJk 1• r arc rccommcndouons. £J>d •hould b< fono .. <d •f rhc ,\lode I 
ISIO b< used for Ius• COmpiJiiU in lara• IIJIU (e g., Califomli. Nc .. York. or Te \•s l r~r 
smaller companies. the Mode l will functron on a smaller PC 

Plcasc note that the prefcrnd applic11ion •oftwue is ,\l icroson Office 97 ProfnJ1on.1l for 
Windowt 9S that incorporalt'S Excel 97, Access 97. and Word for Windows 97 2 Usc of I hiS 
complete suite or MitroJOft products will ensure thai all file II brarics that uc needed to non the 
model will be inSIIllcd. In addition. Word for Windows97 pcnniiJ uscn 10 eumonclhc Modcl"s 
documtnwion in c!tcttonic fonn. and Access 97 wrll pcnnnlhc user to cumrne the Modcl"s 
database more readily. 

Uscn wishinc 10 run the Model havrns only a SWtd·alonc 1nslJIIIanon or Excel 97 should 
examine the "Rcadme.oo" fil.c. This f11e is located in lhc Model"• home dirtcrory or Section 8 o f 
lhls documentation. Tho file explalru inmucuons on how 10 cmurc that !he computer rnsu llauon 
of supportins file libraries foc Ex.ccl 97 It tufficicnl to run !he rnodol. 

4. lns!JIIlafion Instructions 

HM S.Oa ships on !he CO.ROM u a sinal• self-c.x~ra<:una inllall•uon r.rc To •ns1all1hc Model 
on your personal coml"'••r follow lhcS<> dirtcuons. 

I. Enturc that your personal coml"'tcr and ots sot'lwarc mcc1 the syJtcm rcqurromcnts dcscnbcd 
in Stction 3. 

2. Place lbc tf~~ S.Oa CO.ROM 1n your PC's CD· ROM dnvc 

l . locale and double click on lhc Flit MaJitlftT or H'ondo ws Explol'tr icon. 

I The HM s.o. ( (Of omu 97) rcquJrulhc Mlcro>Oit Ofll<l 97 Scnocc Rrlu ... I (SR·I) UpcUIC r .. p<opc< 
opcnuion. A copy or lhls ...-vke rtlu .. end I proaram 10 check .r ollhA.S alltady b<cn lnsull<d on ~our PC 
Is included woch che HM S.Oa CI).ROM. Please vkw lhc "'v<rvlow Rudm<.doc" n c ln "'-• CO-ROM'• 
rooc dircctOty (Of directions on how 10 IIUI&IIIhc SR·I updalr (O< MkN>Oft Otllu 97 ~"""' vcr•-• 
of lite HM (Rtluus l .O, l . l and 1 0) .. ,,. dl'clopcd opora11 u•lltr Ml<roton bccl '0. Ace.., 7 o. ""~ 
Word for Window• 7 0 Tho HM S Oa will ...,. Ojl611c undtr Mk n>10 It E•ul 7 0 

HAl Cons ulting, Inc. Automation OucrtpUon and Unr Guld• Peg• 7 
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~ !Nublc <he~ on lllc tcon for ~our computet 1 CO-RO\I.SII\C 

S Double click on the HM S Oa·tn>ullauon 1con The model "' 'lllirst .:hcc~ to, .. of a PI<"OUI 
uuu llauon o( Release S Oa o(the tuuickiHAI :>lode I CAISU o>n ~OJr comp•ner It a piC\ tous 
tnst~llarion tJ foun4. you ,.,ill be ukcd "'h<lher ~ou "'"h lim p1c' rous tnstallatton tO be 
dciClcd, orthc cuncnt •nst.tUauon process a boned. If you "'''" to rctaon your old lnilallauon 
ofRclcuc S Oa. you should chocne ro abon thclnll•llauon process and usc Wondo•H File 
\lanager or Exploru to chana• lllc IWn< of lllc old onllt llauon's H.lf!Oa tu tile to another 
name. You may lllcn ltnJn lllc cumnt tnsrallauon process l 

e. The modcl-...•11 t\1.1\ a .clf·uUKuon rovun-c that ~.u annatt me ~loe.tl ams &II of JU 
componcnu on your computet's rntnml hard dme 

7. You ue now ready 10 Nn lllc HM S.Oa. 

S. Runnine lbe Model 

Runnrna HM S.Oa iJ walJhtforward. To stan Qe PfOifllll, chck on ou tCOn under the Prolf'OMJ 
enll')' on the Stan menu (in Windows 9S ot Windows NT 4 0). ot llle HAl Model P<Ovam I'O"P 
(on Windows NT l.S 1). A copyripllm«Saa< will appcu. followed by thc Sttte Selcctoon fonn 
From this list. sclocllhc rtat.t you dcsoR to Nn. or select the Muho-Company option The \1uho· 
Comp111y opcion is tlplalncd in thc sul>-scctoon, Multi·CDmpa~ty Sll.ct/i,,: 

I I'IOC< IIIII if you dcctdc to prtiCI'VC your prt•lou.s lnaallatlon or rh• HM ' 0• 0< p<t•IOUS , ......... of the 
HM, only the moJt rc:ccnr i.nlt&ll.auon w1U be • aatvc- and be exttulcd -.ben )OU chd• on th .. Modt l't •COn 
Of cnrry in dtr Scan m.tnY 

HAl Conoultlng, Inc. Automation OeocripUon and Uoor •d• Poge I 
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HAl .,.ode! Release 5.0a (lor Ollie. 97) 

Oialributioa .,.odulo 
Feodor .,.od11lo 
Slwitdliag end lnterolfic. Modulo 
~onto .,.odulee 

C~1998. 
HAI~In:. 
ATU Corp. 
WCIT~c-..... 
AIRistQR...-..1 

B~PI..US 
CCIPli igfa 1996~ 
NO T............,..Co!oo_, 
AI~R__, 

ft.C>IOgl .. __ ....._,_.,.,l a' atd 8tlcoeCIIPHRn • ·- In:. 
U- ...N-q>tOdf f WIO -· 0 .... i1uo d oho HAl WoQol- reo 
,_.....OIIW..,c+' ••..,.dtwtWWodlt 

It 01( • 

II IIAIM,uhl '•'''" ',, h, hurt fiC•l i:J 

.:J 

II I 

S;ltct Company 

Releue 5 01 

After the State fs scl«ted. the Company S.lcctoon window wollapput. Thos wondow "''II contaon 
the namts or all compenits In the selected state ror .. h.-h HM S Oa conuons det1 Select t~ : 
approproate company rrom thJJ ton. 
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~H-

\ 

II o~: ,I 

If you have noc previously run !bit State/Company combinouon under this onnallotion of the 1-e-1 1 

S.Oa, you will be uktd if you with 10 c~ a default J<enario. You should click on "OK.· 

Multi-Company Sdu:don 

The Muhi-Compllly fearurc will provide the ability 10 "batch togemcr• several comp•n•cs ond 
allows the Model 10 run serially the selected comPillics without user onterventoon. The mull$ 
riles ate scored in the "Results" subdirectoty of the "HMSO" du«tOI') (the default path .. ,u be 
c:lprogramjllu VomJOw•ults\ under W'llldows 9S or Windows NT 4.0 and c. lltmJO'vuultsi 
under Windows NT l.S I). The Multi-Company s.ccnario applies the same user onpvt values to 
each of the scl«1td companies. 

The Multi-Company op!ion saves time in several -ys: 

I) The user~ noc have 10 silat the PC and manUAlly run u ch company indovod11ally: and II 
2) If the uscr wishes to apply thc samo ·non·DcCault" inpvt value scenono to more than one 

company, he or she docs not have 10 crcau the same "non·Ocf•uh" J<enario over and ov« 
•gain for ea.:h individual company. The sc.:nario is cnated once, and is reused for each 
selected company's runs. 

The ~~ser has the option, when selettina companies for a Multi-Company run, to sav< the 
worknles rcsultina from tach individual company's run (the default pJth wil' be c·lprogrom 
fllulhmJOh•-orltfilcJI under Windows 9S or Windows NT 4.0 and c·IJIM}Oh'<VItjllu\ under 

HAl Conoultlng, Inc. Automation 0~ · ripUon a nd Uaor Guido Pago10 



HAl Model Release S.Oa 

\\ ondo)"'i -'I l ) I) lkc~uS< tim mJ~ tiS< J ,uut de1l o( lurJ dme $jUte. the dct•uh os t~r tnc 
"'orfdiles not to be u•cd. 

The ~luhi.Comp.tn~ selection os panocululy usctultor runn tnj •II compJnon on • >Ute. 
espccoally in conjunction woth the newly added "summanze" functoon whoch toto Is l.'SF results 
from any expense modules lhc user selects tn I JtV<n dorcctOf) This effectively estAblishes • 
rcmplatc that a user may be wed to set st.ttc· 0t rcsoon•spcettic factors .... hoch do (fer from 
national deftulu. 

In tht company selection "'lndow, select tht Multt.Comp.tn) optoon· 

.. ttAJ ........ I I ..... , ."'_, · •••• 1 1•11111 ..... D 

.. 
.., .: : : ~.--r· . 
-- 1·'· . . ,_ 

. . c:-.~. I . 
. ,· .. .. .. ,. 

I! ' If ) OU ha~c not ptnoously Nil tile MuJti.Company optoon under thos onstallauon of the W.l S OL 
) OU woll be . ked of )'OU wtsb to crute a default SCeiWlO You lhou.d clock on "OK. • As 
di..:usscd in • ections 6 and 1. below, &1l optiolls arc av&olable fot ei'Ulon~o copyon~o and deleting 
run scenarios, and wlecdna &lr.crn..u diSUl'bvuon. feeder. '"'nchon~o and upcnsc modui<J 

Companies to bo included In die Multi-Company option arc selected us lnathc Multi-Company 
selection option under HM T'"i!ls. This f'onn IIIts &II of the companies fot all of the mtu. A 
solid 1'11'1&< of cntria may be sclecud by clicJdna on tht f1rst company on me ranac. then prusona 
tht Shift key and cllcldnJ on w WI company In the nnae A collection of ondivo<lual comp.tnoa 
WI be w**f for a Mulri-Cempany by pruJina thc Cui kty wllolt ellckoftl611 the company's 
name. A sccood Ctrl-cliclc on tile cnay w,ll dcMicct 11 Thos fonn also conllons 1 chcck•bo\ f« 
ondiarina wbcdlct 1M ~lcs f.- tile Multi-Company run should be s•"cd 
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I r <Mr.e»llr.t 

I r ceo 

After the desired swc and company.,. sclc"cd· 1he main window w1ll •ppCilr. 

rt: II AI._,,,,, I • , Un " f•l D 

... . r,'r.'·· '"., . 
Waf'h "- . ·. - s-.. .' ... , ... ,. .. 

r . 
I 

' . .. ~ 

~ ... 

... ··· 

I! ~ 

r:~: rQIO 

ra... 

I 

~e.;.....·- I 
To Nn the Model uslna default .... , inputs, select D1ttrlry Z o111, W/ru•flttr, C6G. or Clutu 
level oulpuu. by click.in& on the appropriate bunon. Click Ru11. The ~I~ I "'Ill 11 :omaucally 
colcul•te liS four modules and produce rosults 111 tho Exprnsc Module Fon• lly, the Modcl,.lll 
prompt tho user 10 save the noW'·popul•••d Expense Module wO<lbook. 
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HAl Modtl Rtltalt S.Oa 

As uch of the modulcs os calculJIIng. l U>tus bJr "'II do .pla~ the progr<>S orthe <>l<u!Juons 
As tach module completes, the StrJIIu ondiC>tor '"II change from Purdtng to Complttt to ondo<Jre 
that 11 has calculated su~cessrull> 

Alier a paniculu Comp1111y bu been r11n once. subsequeut r11ns "'II sho" the module Sutus ill 
Compltfl for all modules. To rc·flln the model, dick the Rutt bunon ne,,tto the module from 
"h"h ~ou ,..ould like to resllll the Model. For cnmplc,to «·run the E_,pcnsc .\ludulc. do<L 
Rtur next to the Expc~~sc Module status ondicuor. 111d click Run 

H:O.I S.Oa results can be summan;ted by Dtn.slry Zont, Wirtunttr. CBG. or Clusur Chcl. on thc 
desired option on the maln window before clickong Run, To sec •II outputs. lir1t run the .\ludcl 
by Dttulry lent 1111d save the results. Next. >elt ct the Wirtetnttr, CBG. or Cluster outputs. chcL 
Rtstt next to the EJcpe~ module. and then click Run. The new output ... m be dospla~cd 

To Nn the model with customized user inputs. soc Secdon 6 

The lenSih of computina lime ~qui~d to execute a run of the Hatficld Model dopends both on 
the number or clusters and wi~ centers in the srudy area being run. •nd on the speed of the 
compuu r. 

Sulfi/MT~ Resultr Sdutlon 

This selection. under 11M HM Tools select window. allows the user to summanu the USF rcsulu 
(dollars Of soppon and linC1 001)') fot Ill)' Ocmil)' Zone or Wi=enter expense modul<s the US<t 

wgea in 1 Jlivcn directory. When used with lhe Multi-Company selection. this funcuon woll 
give the uur access to quick compariJOns. b.ued on the same user deOned tnpllls The select 
window is shown below: 

HAl Conoultlng. Inc:. Automation o .. c:rtptlon •nd Uoor Guide Pago 1l 
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il '.;umrn,m n: Ot•1u.l'h 1!1(!}£1 

. ' ~ . . . .. . ... . . 
>" •• • • 

•.• ;;;»{:-!.,~·. ~ ~; .• 
..... ~ ·~ • . • • # . . • 

--

The ~lcc1ed Rrsulu Files mun match the Rcsuh Ftlc Type. etther Densny Zone or Wire Center 
lile rypcs. 

6. Adjustio& User Inputs a od Maoa&iD& Sceoarlos 

HM S.Oa has over 1400 user tdju.srablo inpuu. The Model has inpur bous tharallow th<S<O 
inpuu ro bo ch&naed euily,ll!d provides a scenario manaacr rhar allo,.-, a u•cr ro keep mack or 
various ll:U of input p&nmetm .. 

The D1jault st:«narlo in HM S.Oa Clllnol bo ch•naed rhrouah rbe u.s<:r in1crfocc. 10 1 new sccnano 
musr bo c.ruted before input values can bo ch&naed.4 To create • new scenano, ••leer ,.,,.., HM 
Setlttlrlo rrom the HM Tt>OII menu. The followlns inpul box will appear. prompllnll ror I 
sccnarto name. The scenario can have any name up 10 I 00 charactcn tn lcnJih. 

• Soptulll<:lled \lJCI1 c:an .Jut chc 19«itladon of &be Ocfauh Suuno br C"dthnl &he Pf'M'"'"' 1npu1 t.ablct •• U\c 
\.f~~ AC'C.QJ dat~bi.U tab.lt labcltdl•StcMnO '" 
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, ,_ . .. _, .. tCJI'Cit08tii ........ W C:O.. .. ·~···C I'I M • 

c.. I 

To t h•nse def•ult •npuu. click on HM lrrpfllS then select the •ppropmte t>tego'> and sub· 
c•tcgory of inpuu .. An input bo~ willappur stmil11 to the Otmibutton NIO input bo' u sho"'n 
below: 

Rnldt..., PC),_...""- I I tO 00 

~ Pt to ""•l!lodqw poir 14.110 

au.irtotaPClcaM.oo- t lS.04 

~ .. PCl&ttlcLtbat SI S.OD 
. . .. -~ .. , I 

. b:toar~c:a~e :~. ·: ,.,.,J'f'. I . ss.aa 

CWo' I RnotDIIU.. ·I . I! ()I( I' 

I npuu can be chanacd from default valuu by simply rypina new valua in the spaces provtded 
Clkldng OX will CCJister the input chanac. cllcldna R~t Dtfallhs will return each ncm to its 
original value, and clickina Caul will close the inpon box without rctincrina any ch&nges.S 
Tho user may find Appendix 8 of the HAl Model DcKripdon useful in considerina chana•• to 
the user input values. The appendix dermcs oath user input and provldu iu default value. 
presenting them in appmximatcly the same order as they appctt in lhc user interface. In add ilion. 
the HAl Model !npuu Po!U'ollo PfO '· .:cs the rationale and suppon for the default value or each 
user input. 

Once a scenario has been created, it can be modified Incrementally Allor the initial .ccnano 11 

created, cboo~<: S11w HM Sct~tarlo AJ .. . from the Hill Tools menu. An inpu1 box wtll oppcu, 
prompting for a new secnario name. Olvc the scenario a new name. The orisinal scenano wtll 
be uvcd. ond funber chan au can be made 10 the new scenario under iu new name. 

' The c!c(ault ><<nU'IO tnpuu arc d:Jincd tn Appcnd•x B of tho Model docurncnuuon The HM $ Oa lnpu • 
Ponfolio &lJ.o dcnna ue:h dc:f&\llt•rnpur v&lue a.nd provides supponin& doc-u.mfntauon for c.~Ch mput 
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HAl Modt l 
Rtltut SOa 

To> r<tum co • prc\IOU'I~ ~rc~lcd l(cn~rc<l. \hNU Optn /f.\1 Setnorio irom the H.\1 Tw/1 mc:1u 
The follo,.ona s.:ltctoon b.l' .. ,11 appa~. PfCmplln& the us.:r co choose • ~enaroo 

• H Al w .. .t. • · ·- • ........ Rr_. D ,.,.........o ............... ._... .... ~ .. ..._. ... c ... 

10 o•c>e....- O•• u r 

Up co 9.999 difffl'ellt ICmlliot can be uotcd in ·the Model for c~h company However. u ch 
scenuio rt~nl$ hl1lldffi!J of on put val11e1. so the sceNrio ~l&b&S< could btcome quoce luge 
Scenano~ can be deleted when they arc no lon&cr needed by scltccong Dt lt!tt HJI SCinaliD (rom the HM TooiJ menu. A selection box well appear which allows sccnuo~ to be delmd. 

7. Additional Features 

I fit btcomu neuuary lo replace or updacc the modules that constitute HM S Oa. the Model 
provides a mtclwolsm 10 do so 

Fim. copy the new modulc:s from tbc updated CO-ROM or di.tccn• on1o 1hc HM S.Oa Modules directory. (The default path will be t::lpfovomflltsiMtJOim<>dultsl under Wonclows 95 or 
Windows NT 4.0 and t: \MrJOl.tnodiJt.sl uodcr W'mclows NT 3.5 1.) 

Nexl. scltcl Opt:liuu fi.om tbc HM TooiJ mmu. II. seltcllon boK wlllappcat whoch allows the 
worltina modules 10 be sulmitutcd. The riaht ' ld,c of the sclec~ion box woll 5/oow alllloe fllu 111.11 reside In !he Modules dim:tory. S.lec~lhe new module (rom !he lost on the nJht. then click the 
apptOj)ri&tt butiOil to scM IN module name to the appropriate box on the lc1\. The module nam.- listed on !he lef'l side o(lhe form are the calculalln& modules used by the Model 
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• flAI Yullrlll jlfUiat 111M 0 

,............... "r-....... ~. ,::,::_..~.:-:,-------

s__,.. _.. ._....,. . l .. u '· . .-:~ .... "-\.. ! --- . - e,o-., z- "!~:;:,_::,-::.-:. :: ... :-.-::, :: •• -: •. -: .. ~----........ -[.oo_.,___ f'!~.IOCf" !t . .. •"'to~••..- • .............. 
t..M• &,c:.:l ...,... 1= '-"'~ . •·c-•'"1• .a• • -t.c.Me~o-r l ;..:lf.t4• •h ,..: al't l • \ --""'"-- ~p::;;._;:,-::".-::-= •• ::-. ::-:,.,...-------c-.1 - . 

Deletilfg Su11ario Workjlles 

... ., .. 
o~.,,......,..,, 

1:"\ ::.. ......... . ~ .... 
111¢11.~··~...-. 
~~~.4·~ ... ~~.-.. ,. 
q"'--•'41 .... . ~,.,.. •• 
""-'·'""'111 &.l:ot • .....,....,._ 4 •• 

:l·S,C.. w . """"""'*' '" 

On ccrum system ~nlisunrions. HM S.Oa C4ll rvn up apum the memory hmnauons of 
Microsoft Excel97. ThiJ pnet'llly happcnJ whtil i'Unning very large compano<J wnh completed 
worklilcs (C.J..tVMing Pacific ~II.CA or Southweswn ~II-TX Jubscqucntto lu ~nitill run) 
I r &n Out of Mtmory error oceun when rvnning a tars• company, click the Dt ltu Suit arlo 
Wotkfll• option on the HM Tools menu. This will dcleu the prcvioosly cxitting workllt. 
(requiring the run to SWt from tbe Dirtrlhnon Modult). but should f'n:e up the required amount 
of memory. 

8. Tr ouble_,bootio& 

ltutallatloll Probltms 

All the infonnation ~tainedlln this seclion may be found on the "ftcadmc.cu" lilc locatod on thee 
HM S.O home dinectory. 

The HM S.Oa it a VIsual Bul.e application dcsiancd to rvn on a Windows 9S. Windows NT J c I. 
01 Windows NT 4,0 ~nand lnurfl« with Microsoft Excel VettlOn 97 woth the 
Microsoft Offiee 97 Serviee Release I update. In addition to E•tel. the "User Adjusublt" inpuu 
>nd oilier inputs to the application arc malnuincd In • ;~.i lcrolOft Ae<cu 97 d•ub;uc that • lso 
resides on the woctswioa. h is not 1 ~uircmcntto have the MS Access software inSlallcd on 
ohe worksudon. however, ccrcain llbraric.s must be In place for Excel to eommunicatc with the 
Acccu database that iJ install.cd u part of the Model applic:.ttian. 

Exc•l must be act up to work wlt.b MS Ace-. 
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Tlusos Jn opco0nal (ucurelhlt tnly 1101 ha' e been ~fccced ,.hen E.\Cel wa.s 1nSIIIIcd lfchos 
fe>1ure of Excel wa.s noc ins~JIIed. the HM S 0 Jpploc• coon wolf noc funcuon properly The mou 
common symptom is the Olscribucion Module "''" scall &nd che .caNs mesuac "Copv1ng Scena110 
lnpuiS • 1S d.spla) <d on the Sta!US b>r Another S>mp<em m•> be • meSS&&< se<nellung loke 
"Runumc Em>r • J24' ObJCCI Rcquucd" or anochtt message lilac compla1n. •bouc "VBA Jet.-

The most rel11bl< way to verify lh&l thls op110n IS Installed 1110 rerun the Exec! Sc!Up Progn m 
and check the oprions hued on the Add/Remove Componcnu form 

Another. sloJhtly less reliable. JOiurion 1110 vcnfy the cxcstcncc or a lcbnty file called 
"DAOHO DLL • Thu soluuon os In s rehablc beuusc the Modelln.Llllatoon p!OCUS places a 
copy ofthos tilt in !he appropr!Aie dirttlory (or usc by !he Vcsu&l Bu oc code Tlo<rcforc, 
depend1n1 on when you look (or this file (before or after the HM S 0 lnsu lf• uon rouuncl. 11 mo~ 
be in tho corTccc d!rutory but still not "realstcrcd" with the Wondows opcn tins !)'stem, Thos file 
will most commonly be inllalfcd in the folfowina platform specific dorcc10ncs: 

W ID 95: 
W ID NT3.51: 
WID NT4.0 : 

C:IPropam f ilcsi.Common Filn \Microsoft Sharcd\DAO 
C;\ WTNNT3S\MSAI'PS\DAO 
C:IWlNNTIMSAI'PS\DAO 

To properly Install and resister Ibis feature !he Excel ScNp Proaram mu.st be rcn.n. When you 
get 10 tho poinl where you can Add/Remove Componrnu, Click on the Add/Rcmo-c 
Componcnu IK.'IIOII. On !he IICXI form select lhc Convener, Fihcn. Data Access opcton On the 
next form sclecllhc Data Acccu opciocl. Continue r.- dlis poUlt by cl~kinJ !he apptopciAtc 
"OK", "ContiAte", or "Next" bu!UlCIS 10 Uuutl lhis c1plion. Oocc the Om Access option has 
been installed che uronlsymptoms lim<~ above lhwld be rcsolvcd 
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BELLSOUTH COSTS PER WIRE CENTER 
Ooclce1 No. !180696-TP 
D. Wood Exhibit (DJW-5) 

Avg 0 0 
monthly Ruldence Buatn .. a 

WIRE colt per u.-geper u .. geper 
CEHTERS(clll) line line nne 

ARCHFLMA $ 41 .1111 $ 41 .54 $ 42.11 

BCRTFLBT $ 12.21 $ 12.18 $ 12.48 
BCRTFLMA $ 12.27 s 12.24 s 12.51 

BCRTFLSA s lUll s 13.SS s 14.14 

BGPIFLMA $ 31.811 s 31.112 s 32.23 
BKVI.FWF s 24.37 s 24.33 s 24.54 
8LOWFLMA s 38.22 s 38.17 s 38.811 
BLGLFLMA s 20.14 s 20.11 s 20.45 

BNNLFLMA s 43 .111 s 43.11 s 43.54 
BRSHFLMA s 50.07 s 50.111 s 51 .17 

8Y8HR.MA s 14.04 s 14.01 s 14.28 

CC8HFLAF s 22.10 s 22.10 s 22.SS 
CCBHFLMA s 12.71 s 12.08 $ 12.110 
COK't'FLMA s 70.05 s 711.35 $ 711.00 
CFI.DFl.MA s 48.05 • 411.01 s 48.311 
CHPLFWA s 37.00 s 37.02 s 37.42 

CNTMFU.E s 24.52 s 24.48 s 24.82 
COCOFLMA s 17.03 s 17.00 s 17.211 
COCOFUAE s 111.11 s 111.04 s 111.30 
CSCYFLBA s 72.05 s 71 .11a s 72.08 
OBRYFLOL s 111.111 s 18.SS s 17.111 

08RYFl.MA s 111.50 s 18.47 s 18.80 

OELDf'I.MA s 111.110 $ 111.83 s 17.22 
OLBHFU<P s 12.a2 s 12.511 $ 12.!11 
OLBHFLMA s 12.05 $ 12.02 $ 12.211 
DI.SPF\.MA s 27.20 $ 27.15 $ 27.511 
ONLNFLWM s 34.23 s 34.111 s 34.57 
ORBHFlMA s 12.54 s 12.81 s 13.10 
OYBHFLFN ' 14.04 ' 14.03 s 14.44 
OYBHFLMA s 13.37 s 13.34 s 13.110 
OYBHFl09 s 111.71 s 1S.08 $ 1S.IIO 
OYBHFLOS s 14.SI s 14.58 s 14.113 

OYBHFlPO s 14.64 s 14.01 s 14.811 
Eau.Fl.BG s 14.113 s 14.110 s 14.08 
Eau..FUH • 13,41 • 13.37 s 13.07 

EORNF1.MA • 31.411 • 31.44 s 31.17 

FL8HFJ.YA • 2UII • 23.35 • 23.7&· 

fR8IoiOl.FP • 111.01 • 111.00 s IUS 
FTGRF\.MA • sus • SI.IS s as.oo 
FTLOFLCR • 11.18 • 11.15 s 11.42 

FTl.OftCY s 10.711 • 10.75 s 11.02 

FTL.OFWA • 13.33 • 1).30 s 13.68 
FltDFUAR s 11.71 s lUll s 11.117 
FTLOFLOA s 11.83 s 11.80 s 12.04 
FT\..OFlPt. s 12.84 s 12.81 $ 13.04 
FTLOFLSG s 12.41 s 12.37 I 12.SO 
FTLOFLSU I 11.114 • 11.81 $ 12.21 
FltDFLWN • 14.87 s 14.S3 • 15.13 
FTPRFLMA • 18.27 s 18.24 s 18.52 
GCSPFLCN s 28.47 $ 28.43 • 28.711 



BE.L.L.SOUTH COSTS PER WIRE CENTER 

GCVLFl.MA s 53.10 s $3.01 $ 53.a2 
GEHVFlMA $ 40.74 s 40.&7 $ 41 .20 
GI..BRFUIC s 18.01 s 11.aa $ 18.27 
GSIII.FI.MA $ 15.&5 $ 15,a2 s 111.11 
GSVLFLHW $ 15.&8 $ 15.85 s 15.88 
HA\INFLMA $ 311.78 s 3U& $ 40.58 
HBSOFLMA $ 10.20 s 10.1& s 111.52 
HLNVFLMA s 27.10 $ 27.15 $ 27.50 
HI.WOFUiA $ 10.88 $ 10 83 $ 10.83 
HlWOI'LMA s 11.&8 s 11.85 $ 12.14 
Ht.WOI'I.PE s 13.55 $ 13,52 $ 13.11 
HlWOI'lWH $ 12.80 $ 12.n s 13.05 
HMSTF\.HU s 18.n s 18.74 s 18.02 
HMSTF\.NA s 20.21 $ 20.17 s 20.411 
HTISFLMA s 18.14 $ 18.11 s 18.41 
HW'04FLMA s 47.88 s 47,81 s 48.08 
ISLMFLMA s 23.03 $ 23.&8 • 2UO 
JAYFLMA • 68.011 • 6&.03 • 511.47 
JCBHFI.AB $ 18.78 s 1&.72 $ 17.03 
JCBHFLMA $ 13.78 s 13.73 s 14.0 1 
JCBHFlSP $ 18.28 • 18.24 $ 18.57 
JCV\.F\AA $ 13.33 s 13.30 s 13 511 
JCVlFlBW s 15M s 15.41 • 15.88 
JCVU'1.Cl. s 11.35 s 11.32 s 11.81 
JCVI.Fl.FC s 13.011 s 13.08 s 13.34 
JCVIJ'\.lA s 22.50 s 22.53 s 23Jia 
JCVI.FUT s 11.110 s &.88 s &.07 
JCVLFUF ' 111.a2 I 111.711 s 11.01 
JCVI.FLNO $ 15.74 $ 15.71 s 15.a& 
JCVLFLOW $ 111.24 s 18.21 s 10.48 
JCVI.FI.RV $ 13.07 s 13.04 $ 13.32 
JCVI.FLSJ • 12.45 s 12.42 s 12. 70 
JCVI..FUIM s 11.11 • 11.0& s 11.37 
JCVLFLWC $ 15.47 • 1544 s t5.n 
JPTRFl.J,lA • 14.311 s 14.38 $ 14 83 
I(YHGI'\.MA s 31.02 • 31.117 • 32.31 
KYL.RFUS • 17.20 • 17.111 s 17.51 
KYl.RFLMA s 111.22 • 18.18 s 18.53 
I<YW8I'\.W. $ 13.117 • 13.113 • 14.18 
U<CYI'LMA • 31.83 • 31.48 • 31.114 
U<MRP...». • 111.84 • 15.01 • 18.22 
LYliN'\.OH • 20.71 • 20.&8 • 2100 
MCM'f'LMA • 81.42 • 81.43 • 82.27 
MOIIOFlPM • 27.15 • 27.&1 • 27.82 
MIAMF\.AE • 10.55 s 10 52 s 10.80 
MIAUFI.AI. • 11.38 • 11.33 s 11.80 
MIAMI'\.AP s 13.05 $ 13.02 s 13.31 
MIAMI'UIA • 10.78 ' 10.75 $ 11.04 
MIAAII'UIC • 10.34 • 10.31 • 10.80 
MIAMI'UIR • 11.15 • 8.12 $ 8.40 
MIAMFLCA • 13.83 s 13.80 s 1U8 
MIAMFLFL $ 10.25 $ 10.22 $ 10.51 
MIAMFLOR $ 7.87 $ 7.114 s &.11 
MIAMFLHl $ 12.n • 12.74 s 13 02 
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MIAMFUC ' I 1.43 s 11.40 $ lUll 
MIAMFU<E $ 10.73 ' 10.118 s 11.03 
MIAMFtME s 10.31 ' 10 .. 28 $ 10.55 
MIAMFLNM s 10.75 s 10.72 s I 1.01 
MIAMA.NS $ 11.90 s 11.87 s 12.15 
MIAMFLOL s 12..55 $ 12. 52 s 12.00 
MIAMFLPB s 11.38 $ 11.34 s 11.63 
MIAMFl.Pl s 10.411 s 10.113 s 11.12 
MIAMFLRR s 12..113 $ 12.00 s 12.88 
M~ $ 11.38 s 11.311 s 11.114 
MIAMFLSO s 12.38 s 12.34 s 12..114 
MIAMFLWD s 11.114 s 11.41 $ 12.10 
MIAMFl.WM s 11.011 s 11.03 s 11.30 
MICCFLB8 s 25.38 s 25.34 s 25.81 
Ml.BRFl.MA $ 111.57 s 111.54 s 111.82 
MLTNFLRA s 23. 15 $ 23.12 $ 23.40 
MNORFlAV s 11.10 s 11.07 s 11.38 
MNORFLLO s 14.1111 s 14.113 $ 14.81 
MNORFLLW s 25.03 s 24.88 s 25.33 
MNSNFLMA s 123.0$ s 122.117 s 124.55 
MRTHFLVE s 20.74 s 20.70 s 21 .07 
MXVI.Fl.MA s 47.34 s 47.27 s 411.03 
NOAOFI..f.C s 11.57 s 11.54 $ 11.111 
NOAOFLBR s 13.011 s 13.03 s 13.30 
NOAOFl.GG s 11,45 s 11.42 s 11.70 
NOAOFLOL s 10.71 s 10.87 s 10.8e 
NKLRFlMA s 211.78 $ 211.70 s 27.37 
NSBHFtMA s 17.47 s 17.44 s 17.72 
NWBYFLMA s 43.111 s 43.55 s 44.08 
OI<HL.FUM s 45.42 s 45.34 s 411.02 
OLTWFU.N $ 00.78 s 00.73 s 81 .28 
ORLOFLAP s 15.22 s 15.18 $ 15.47 
ORLOFl.Cl s 12.29 s 12..211 s 12..54 
ORLOFLMA s 10.114 ' 10.01 s 11.18 
ORLOFLPC s 13.87 s 13,114 s 14.11 
ORLOF\.PH s 14.07 s 14.04 s 14.33 
ORLOFl.SA s 14.20 $ 14.17 $ 14.43 
ORPKI'l.MA s 16.34 ' 15.31 s 15.00 
ORPKFlRW s 15.14 • 16.11 s 15.41 
OVIOFLCA s 111.18 • 111.15 s 111.43 
PAC91..PV • 24.00 • 24.57 • 24.80 
p~ • 2U8 • 21 .83 • 22..0G 
PC8HFlHT' • 18.71 • 18.88 • 111.ecl 
PLCSFLMA • 17.27 • 17.24 • 17.54 
PlTl<FLMA s 25.118 s 25.114 s 211.28 
PMBHFLCS s 12.00 s 12.57 s 12.85 
PMBHFLFE s 12.28 s 12..25 s 12.52 
PMBHFtMA s 12.38 s 12.35 s 12.114 
PMBHFLTA ' 12.02 s 11.88 s 12.27 
PMPI<FLMA $ 40,73 $ 40.117 $ 41 .22 
PNCYFLCA $ 111.88 s 1U2 s 20.25 
PNCYFLMA $ 14.50 s 14.47 s 14.74 
PNSCFlBL s 12.1111 s 12..113 s 12.88 
PNSCFLFP s 14.711 s 14.72 s 15.00 
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PNSCfl.HC $ 21.63 $ 21 .60 $ 21.82 
PNSCFlPB $ 25.24 s 25.~ s 25.58 
PNSCFlWA s 16.48 $ 16,45 $ 16,73 
PNVOFlMA s 17.33 • 17.30 s 17.59 
PRRNFLMA s 15,36 $ 15.33 s 15.61 
PRSNF\.FD s 50.00 • 40.115 $ 50.42 
PTSl.Fl.MA s 18.01 s 17.97 s 18.26 
PTSLFLSO s 15.4& s 15,43 s 15.73 
SBSTl'l.FE • 55.25 s 55.18 s 55,78 
SBSTFLMA s 111.115 s 10.91 s ~.22 

SGKYFLMA s 33.00 s 32.02 s 33.59 
SNFRFLMA s 17.04 s 17.01 s 17.29 
STAGFLBS s 17,72 s 17.110 $ 18.02 
STAGFLMA s ~.27 s ~.24 s ~.51 

STAGFLSH s 111.06 $ 19.03 s 111.35 
STRTFLMA s 111.82 s I ll, 711 s 17,07 
SVHSFLCC s 911.90 s 911.80 s 100.66 
TRE.NFLMA s 4&.~ s 48 .16 s 48.55 
TTVU'LMA s 17.17 s 17.14 s 17,42 
VERNFLMA s 74.03 s 73.95 s 74.67 
VRBHFLBE $ 15.24 s 15.21 s 15.52 
VRBHFLMA • 111.31 s 18.28 s 16.55 
WEU<FL.MA s 42.22 s 42.14 s 42.&a 
WPBHFLAN s 10.111 s 10.58 s 10.66 
WPBHFLGA $ 14.14 s 14.11 $ 14.311 
WPSHFLGR s 14.23 s 14.20 s 14.48 
WPBHFLHH s 12.94 s 12.91 s 13.20 
WPBHFI..LE s 12.21 s 12.18 s 12.45 
WPBHFLRB s 12.65 s 12.81 s 12.~ 

WPBHFLRP s 10.08 $ 10.05 s 10.33 
WWSPFLHI s ~.48 s ~.44 s ~.78 

WWSPFLSH s 17.22 s 17.10 s 17.48 
YNFNFLMA $ 57.44 s 57.34 s 58.29 
YNTWFLMA s 511.56 $ 511.40 s 80.00 
YULEFLMA $ 35,07 s 35.02 s 35.47 



GTE COSTS PER WIRE CENTER 

Avg • G 
monthly Ruldence Buiii'MU 

WIRE COit~r uMa-~r UMge~r 

CENTERS(cllll line 111M liM 
ABDLFI..XA s 10.68 s 10.34 s 10.87 
AlFAFl.XA s 21.38 $ 21.2$ $ 21 .05 
ALTRFLXA $ 47.20 $ 47.05 s 47.88 
ANMRFLXA s 14.88 $ 14,07 s 15.37 
BARTFLXA s 10.4~ s 10.35 s 10.7S 
BAVUFLXA s 12.47 s 12.37 s 12.74 
SSPKFLXA s 28.07 $ 211.53 s 30.08 
SHPKFLXA s 11.04 s 11.75 s 10.11 
8RBAFl.XA $ 14.50 s 14.48 s 14.00 
8RJTFI.X.A s 64.50 s 04.20 s 05.43 
SRNDFLXA $ 10.11 s 10.02 s 10 . .0 
SRTNFLXX s 14.511 s 14.50 $ 14.87 
SYSHFlXA s 23.07 s 23.53 $ 24.07 
CLWRFLXA s 12.40 $ 12.30 s 12.70 
CNSOFLXA $ 13.13 $ 13.03 $ 13.43 
CRWOFLXA $ 14.10 $ 14.00 s 14.44 
CYGRFLXA s 10.20 s 10.10 s 18.00 
DNDNFLXA s 13.34 s 13.24 s 13.04 
DUNDFLXA s 28.08 s 28.57 $ 211.00 
EHWOFl.XA s 10.78 s 10M $ 17.00 
FHSOFLXA $ 10.02 s 10,73 s 11.08 
FRSTFLXA s 30.88 s 30.00 s 31.38 
GNDYFLXA s 12.18 s 12.08 s 12.48 
HDSNFLXA $ 10.00 $ 15.81 s 18.27 

HGLDFLXA $ 17.14 $ 17.05 $ 17.43 
HNCYFLXA s 21.48 s 21.35 $ 21.n 
HNCYFU<N $ 34.34 s 34.24 $ 34.78 
HYPKFLXA $ 10.88 s 10.80 s 11.27 
INLKFL.XA s 58.28 $ 58.07 s SUI 
INRKFLXX $ 12.41 s 12.32 s 12.70 
KYSTFL.XA s 22.88 s 22.n $ 23.18 
LGSKFLXA $ 10.44 $ 1&.32 s 10.78 
I.KAJ.Fl.XA $ 20,48 s 20.37 s 20.87 
U<LOFLXA s 13.82 s 13.73 s 14.08 
U<I..OFLXE s 18.03 s 10.54 s 10.81 
U<I.DFLXN s 20.53 s 20.43 s 20.83 
l.KWI.FLXA s 18.68 s 18.58 s 18.118 
I.KWlFLXE s 35.118 • 35.73 s 38.24 
LLMNFLXA s 12.88 s 12.78 s 13.15 
LNLKFL.XA $ 25.11 s '!· 01 s 25.44 
LRGOFLXA s 12.02 s 12.53 $ 12.80 
LUTZFLXA $ 21 .15 $ 21 .05 s 21.44 
ML8YFL.XA $ 21 .02 s 20.81 s 21 .35 
MNLKFLXA s 22.41 s 22.28 s 22.75 
MYCYFL.XA s 85.84 $ 00.51 s 87.83 
NGBHFL.XA $ 13.75 s 13.05 s 14.05 
NPRCFL.XA $ 15.21 $ 15.11 s 15.51 
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' 
GTE COSTS PER WIRE CENTER 

NRPTFLXA s 18.~7 s 18.27 s 18.1!11 
NRSOFlXA s 14.32 $ 14.23 $ 14.511 
OLOSFLXA s 15.28 $ 15.15 $ 15.55 
OSPRFLXA $ 15.23 $ 15.11 $ 15.57 
PKCYFLXA $ ).7,75 $ 37.54 $ )5.21 
PLMTFLXA $ 1~.113 $ 18.54 $ 17.20 
PLSLFLXA $ 15.23 $ 15.13 $ 15.53 
PNCRFLXA $ 3.1.114 $ 31.113 $ 32.30 
PNLSFLXA s 12.40 $ 12.31 s 12.70 
POINFlXA $ 40.113 $ 40.73 $ 41 .55 
PR$HFl.XA ' &5.25 $ 55.08 s &5.78 
PSONFLXA • 13.1:1 • 13.04 $ 13.40 
PTCYFLXA • 111.43 $ 111.33 s 111.71 
RSKNFLXA $ 1 8.118 s 18.58 s 111.28 
SARKF1.XA s 12.55 s 12.43 s 12.112 
SEKYFLXA s 13.08 $ 12.118 $ 13.311 
SGSEFLXA $ 12.52 s 12.43 s 12.51 
SKWYFLXA $ 12.45 $ 12.34 s 12.n 
SLSPFLXA s 1'3.01 $ 12.112 s 13.25 
SMNLFLXA $ 1.2.37 $ 12.211 $ 12.es 
SNSPFLXA $ 1e.511 $ 18.411 $ 1 e .51l 

SPBGFlXA s 11.12 ' 11.53 s 11.511 
SPSGFlXS $ 13.45 $ 13.34 s 13.75 
SPRGFLXA s 15.44 s 15.34 s 15.73 
SRSTFLX. .. s 11.411 s 11.40 s 11.n 
SSOSFLXA $ 1•4.72 s 14.&3 s 14.llll 
STGRFLXA $ 13.23 $ 13.15 $ 13.50 
SW!'HFLXA s 1.2.83 s 12.55 s 12.110 
'l'AMPFlXE $ 1.3 .55 s 13.58 s 13.111 
TAMPFlXX $ ill.ll1 ' 5.111 s 11.15 
ii'HNTFLXA s 24.75 $ 24.54 $ 25.011 
ii'MTRFLXA s 1:2.110 s 12.71 s 13.08 
ii'RSPFLXA $ 1-4.59 $ 14.50 * i4.M 
t!JNVRFLXA s 12.311 s 12..2! s 12.58 
\IENCFLXA $ 14.75 s 14.85 s 15.05 
\IENCFUCS $ 15.07 s 14.117 s 15.35 
W1MMFLXA s 23.53 s 23.52 s 23.114 
Wl.CHFLXA s 24.14 s 24.04 s 24.44 
Wl.CRFLXA s 12.73 s 12.54 $ 13.00 
WNHNFLXC s 15.88 s 15.57 ' 15.114 
WSSOflXA • 11.541 I 11.50 s 11.88 
YBCTFLXA ' 1:2.35 ' 12.211 s 12.82 
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UNITED COSTS PER WIRE CENTER 

Avg • • monthly R .. ldenee BUIIMU 
WIRE cost per UN(Ieper uuoe per 

CENTERa(c;lll) line line liM 
ALSPFUCA s 12.78 s 12.112 s 12.88 
AJ..VAFLXA s 25.14 s 24.117 $ 25,30 
APPI<FI..)(A s 18.12 s 18.01 s Hl.28 
ARCOFI.XA $ 28.81 s 28M s 28.81 
ASTRFI.XA $ 40.4$ s 40.14 s 40.82 I 

AVPI<fl)(A s 20.60 s 20.<1111 s 20.60 
I 

BCGRFI.XA s 38.32 s 37.78 $ 30.12 I 
BLVWFLXA s 24.02 $ 23.1J1 $ 24.18 1 BNSPFLXA $ 18.13 $ 18.01 $ 18.30 
BSHNFI.XA s 40.12 s 311.117 $ 40.34 I 

BVHLFLXA • 111.87 s 111.74 $ 20.05 I BWLGF\.XA s 44.14 s 43.1J1 s « .48 
CHSWFU<A s 23.48 s 23.30 $ 23.70 
ClMTFI.XA $ 21 .IJIJ s 21.1MI s 22.18 
CLlNFUCA s 23.87 s 23.73 s 24.07 
CPCRFI.XA $ 13.12 s 13.00 $ 13.30 
CPCRFU<B s 15.08 • 14.IIICI s 15.25 
CPHZFLXA a 20.117 $ 20,Tf $ 21 .00 
CRRVFI.XA s 20.84 $ 20.73 s 21 .01 
CSLBFUCA s 13.13 $ 13.02 s 13.30 
CYI.KFI..XA s 13.38 s 13.27 $ 13,54 
CYU<FLXB s 17.28 $ 17.1& s 17.48 
OOCYFI..XA s 20.81 s 20.78 $ 21 .08 
ESTSFUCA s 1&.85 s 1&.73 $ 17.02 
EVRGFI.XA s 160.03 s 158.44 s 160.81 
FTMBFLXA s 11.82 s 11.78 s 12.10 
FTMDFLXA $ 30.78 s 30.62 s 31.01 
FTMYFLXA s 10.34 s 10.23 $ 10.51 
FTMVFllCB s 17.04 s 1U2 I 17.21 
FTMYFLXC $ 11..44 s 11.3l3 s 11.&1 
GLGCFI.XA s 18.18 s 18.07 s 18.37 
GLROFI.XA $ 12.22 I 12.10 s 12.40 
GIILOFI.XA s 31.51 s 31.37 $ 31 .71 
HMSPFLXA s 21 .82 s 21 .78 $ 22.11 
HOWYA..:XA s 31.0& a 31.67 • 32.15 
IMKI.Ft.XA a 25.IJO s 25.73 s 2&.15 
INVRA..XA • 21.81 • 21.1110 • 22.15 
IONAFLXA • 12.85 • 12.812 s 13.13 
KNVI.FLXA s 183.38 s 181..812 s 185.58 
KSSMFLXA • 15.40 s 15.2:8 s 15.58 
KSSMFU<B s 17.38 s 17~ • 17.53 
KSSMA.XO s 14.&2 s 14.411 s 14.60 
LBI.I.FU<A • 42.84 $ 42.54 s 42.87 
t.DU<Fl.XA s 17.43 s 17.4·1 s 17.71 
LHACFUCA s 1&.111 s 1&.04 • 18.33 
l.KBEU'l.X.A s 11,4$ • 11.3-4 s 11.&1 
LKHLFLXA $ 28.10 s 27.119 s 28,.61 
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UNITED COSTS PER WIRE CENTER 

LKPCF\.XA s 28.54 s 2U3 s 28.711 
LSBGFLXA s 1&.41 s 111.30 s 111.511 
MOISFLXA s 12.115 s 12.73 s 13.04 
MRIDCFLXA s 12.74 • 12.111 • 12.05 
MRIHNFLXA s 52.04 s 52.38 s 53.04 
MTDRFLXA s 18.117 s 18.75 s 20.05 
MTLOFLTC s 13.04 s 12.81 s 13.24 
MTVRFLXA s 211.82 s 211.41 s 211.83 
NFMYFLXA s 13.27 s 13.111 s 13.« 
NF!o1YFLX8 s 17.113 $ 17.72 s 111.00 
NNPI.FLXA s 13.02 s 13.110 s 14.08 
NPL.SFLXC s 17.03 s 111.112 s 17.20 
NPLSFLXO s 12.511 s 12.411 s 12.75 
OCALFLXA $ 111.00 • 15.85 • 111.23 
OCALFLXB s 20.211 s 20.15 s 20.42 
OCALFLXC $ 15.44 • 15.28 s 15.115 
OCALFLXJ s 13.38 s 13.24 s 13.110 
OCNFFLXA s 33.38 s 33.21 s 33.58 
OKCBFLXA s 34A1 s 34.211 s 34.110 
OKLWFl..XA s 211.011 s 27.82 s 211.32 
ORCYFLXA $ 14.112 $ 14.70 s 15.01 
ORCYFLXC s 15.43 • 15.:)1 s 15.112 
PNGRFLXA s 20.81 s 20.70 s 20.811 
PNISFLXA s 2e.73 s :ze.58 $ 2e.03 
PTCTFLXA s 15.08 • 14.05 s 15.24 
SBNGFLXA s 17.15 • 17.04 s 17.32 
SCPKFLXA $ 10.07 s 111.04 $ 17.18 
SLHLFLXA $ 33.111 s 33,03 • 33.35 
SNA.NFLXA s 41.23 s 41 .04 s 41 .50 
SNISFLXA s 17 ..2li • 17.12 s 17.45 
SSPRFLXA s 43.115 s 43.511 $ « .211 
STCOFLXA s 22.52 s 22.41 s 22.88 
SVSPFUCA s 22.71 s 2.2.6S s 22.08 
SVSSFLXA s 17.511 s 17.45 s 17.711 
TLCHFLXA s 28..25 s 28.10 s 28.411 
TVRSFLXA s 111.42 s 111.30 s 111.110 
UMTLFLXA $ 35.02 s 34.811 s 35.23 
WCHLFLXA s 35.73 s 35.110 $ 35.82 
WLSTFLXA s 41 .35 s 41 .111 s 41,110 
WLWOFLXA s 23.111 s 23.115 s 24.111 
WNORFU<A • 1~.41 • 10.27 • 10.111 
WNGRFLXA • 15.~ • 15.72 • 15.80 
WNPKFLXA • 10.111 ' 10,50 s 10.78 
ZLSPFLXA s 711.811 • 711.82 s n.2e 
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CENTEL COSTS PER WIRE CE.NTER 

Avg 0 0 
month!} f.elldenca Bu1lne11 

WIRE "II per u1.1geper u1.1ge per 
CENT£RS(clll) liM line line 

ALFRFUCA $ 61.&7 $ 61 .76 $ 82.88 
BAKRFUCA $ 68.511 $ 68.53 s 88.17 
BN!'YFLXA $ 43.85 s 43.80 s 44.411 
CI'Vl.FU<A $ 46.68 $ 46.62 s 47.25 
CHLKFU<A $ a..n $ 64.63 s 66.18 
CRVWFLXA $ 22.55 s 22.50 s 22.0Q 
CTDLFUCA s 60.83 s 58.45 s 71.37 
OESTFLXA s 14.83 s 14.70 s 15.21 
OFSPFLXA s 35.14 s 35.00 $ 35.02 
ELFOFLXA $ 56.24 $ 5a.15 $ 57.11 
FRPTFLXA $ 68.36 s 58.25 s 60.43 
F1WBFUCA s 13.47 s 13 • .C3 s 13.85 
F1WBFLXB s 14.05 s 1.C.01 s 1 ' .44 
F1WBFLXC $ Z1.27 s 21.22 $ 21 .711 
GORGFLXA s 511.71 s 58.52 s 50.50 
GLOLFLXA s 1011.11 • 108.82 • 111.115 
GNV\.Fl.XA $ 125.64 s 125.48 $ 127.12 
GNWDFLXA $ 83.n s 83.68 $ 64.88 
HRFOFLXA $ 46.36 s 44.21 s 48.66 
KGLKFLXA $ 115.12 s 117.64 s 120.87 
LEEFLXA $ UU1 $ 133.85 s 144.08 
LWTYFLXA s 78.60 s 78.31 s 82.41 
MALNFLXA s 71 .01 s 70.00 s 72.06 
MOSNFLXA $ 25.77 $ 26.71 s 2CI.28 
MNTIFLXA $ 55.111 s 55.85 s 56.55 
MRNNFLXA s 27.52 s 27.47 $ 27.86 
PANCFLXA $ 57.87 s 57.74 s 50.14 
PNLNFLXA s 98.27 s 86.12 s 117.71 
RYHLFU<A s 80.82 s 80.61 s 02.80 
SGBHFLXA s 55.38 s 55.27 s 56.50 
SHL.MFLXA $ 15.37 s 15.33 $ 15.70 
SNOSFLXA $ 50.62 s 50.53 $ 51.53 
SNRSFLXA s 25.67 $ 25.62 s 25.18 
SPCPFLXA s 811.76 s OQ,63 s 101.05 
S'TMKFLXA s 8U7 s 50.68 s 02.64 
STRKFLXA s 28.75 • 28.6~ • 30.37 
TLHSFLXA s 1t.18 • 11.12 • 11.52 
TUfSFLX8 s 15.21 • 15.20 • 15.61 
lU-ISFLXC s 17.83 • 17.511 s 18.00 
lU-ISF\.XO s 18.78 • 15.72 $. 17.06 
TLHSFLXF s 22.74 • 22.71 s 23.00 
lU-ISFLXO s 35.711 s 35.7.C s 38.38 
lU-ISFLXH $ 17.00 s 17.68 • 18..20 
VIJ'RFLXA $ 18.51 s 18.47 s 18.66 
WSTVFLXA $ 128.27 s 125.50 $ 1!3.74 
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