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Please state your name, place of employment, and business

address.

My name 1s James D. Dunbay, Jr. I am employed by
Sprint /United Management Company, an affiliate of United
Telephone Company of Florida and Central Telephone
Company co¢f Florida, as &a Manager - Pricing and

Regulatory, at 2330 Shawnee Mission Parkway, Westwood,

Kansas, 66205.

Background and Qualifications

What is your educational background?

I received a Bachelor of Science in Engineering degree
from Pennsylvania Military Cclliege {(now Widener
University), Chester, Pennsylvania with a split emphasis
in Computer and Nuclear Engineering. In 1983, I received
& Master of Business Administration degree from James
Madison University, Harrisonburg, DODHSEMIAUMRGERHPATEL
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emphasis in Business. I have also completed numerous
industry endineering and related courses in General
Engineering, OQucside Plant Encineering, the Bell
Technical Center Course in Long Range Technical Planning,
Transmission Engineering, Traffic Engineering, and

Transmission Neise Mitigation.

What 1s your work experience?

from 1866 to 1570, I served as an Officer in the U.S.
army Signal Corps leading or commanding signal units on
varicus communicaticons assignments including command of

a U.8. Strike Force Internztional Communications Team.

01]

rResponsibilities included the provision of TN, UHFT,
microwave radic, radio/wire integrated links, land line,
switching, network control, and secure communications.
Fellowing active duty, I continued in a reserve status
assigned primarily to the U.5. Army Air Defense School at

Ft. Blisg, Texas as a genilor couwmunications instructor

and course analyst.

From 1270 to 1872, I was employed by the Denver & Ephrata
Telephone & Telegraph Company in Ephrata, Pennsylvania.
My duties included Outside Plant Engineering, Traffic
£ngineering, COE Engineering, development of certain cost
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studies, and some Circuit Equipment maintenance.

I have been employed by Sprint Corporation or one oi itse
predecessor companies since 1973. From 1973 to 1985, I
was located in Virginia. From 1873 to 1874, I was an
Outside Flant Engineer with responsibility for many
projects including a complete rework of the University of
Virginia loop plant. I worked as a Transmission Engineer
during 1574 and then was assigned to manage the state
capital budget and outside plant planning greoup for the
ig74 to 1976 period. This group was assigned
responsibility for engineerinc all outside plant capital
projects in excess of $25,000 and budgeting for a&ll
ciasses of plant. From 1876 to 1878, I was District
FPlant Manager for the 1800 scuare mile Southern Virginia

District where I managec the Construction, Maintenance,

and Instzllaticon forces.

From 1878 to 1984, I managed various Regulatory costing
functions, including the stzte depreciztion and coét
separations group. From 18284 %to 1485, I was General
Manager - Interexchange Services where I managed the cost
separations, rates and tariffs, depreciation, and the
interexchange carrier Dbpbilling/contract and interface

functicons. I was a member of the Virginia Telephone
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Association Separations Committee.

From 1985 to 19%3, I was General Staff Manager -
Separations for the predecesscr Centel Corporate Staff in
Chicago, illinois. My Jjob functions included managing
the cost separations staff, the revenues and earnings

he programmer and modeling support

rt

monitoring functicn,
for those functions, and cost issue analysis activities
such as rate of return versus price caps and FCC/NARUC
rule changes. I was the primary corporate interface with
USTA and NARUC for technical issues. I served on the

USTA Technical Operations Committee, the Price Caps Team

(£

H

om 1987 to 1981}, and the Policy Analysis Committee.

-
4

lso taught z portion of the USTA Separations Classes.

Al

From 1993 tc the present, I have been assigned tc the
Sprint/United Management Company Local Telephone Division
Staff in Westwoecd, Kansas. From 183 to 1854, I was
Manager - Separations with responsibility for the merger
of the Centel and Sprint separations functions and
varicus cther costing and monitoring activities. Since
199¢, I have been in my current position with
responsibility for analysis and modeling o©f costing
issues, such as LIDB and 800, broadband implementation,

and the development cf the Benchmark Costing Model (BCM)
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sponsored by Sprint, MCI, NYNEX, and US West. I am a
coauthor of Benchmark Cost Model 2 (BCM 2). 1In addition
to the BCM activities, I have been a member of the
Telecommunications Industries Analysis Project (TIAP)
industry team currently sponsored by the University of
Florida since 1its inception and am a member of the

current TIAP Broadband Model development team.

Purpeose of Testimony

I

What is the purpcse ci your testimony today?

The purpose of my testimony is to explain the Benchmark
Costing Model 2 (BCM 2). I explzin the BCM 2, its
assumpticns, and how it develops investments and monthly
cost for basic telephone service by Census Block Group
(CBRG} . Adcitionally, I explain how BCM 2 determines

costs of loops, from which prices can be developed.

It was my intention to address the Hatfield Model Version
2.2 mentioned in MCI's Petition and its witness Don J.
Woods’ Direct Testimony. However, MCI has not furnished
either the EHatfield Model or its outputs in this
proceeding. I will acddress the Katfield Model in my
rebuttal testimony, assuming that MCI will f£file the Model
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and its outputs sufficiently in advance of the date
Sprint’s rebuttal testimony is due. If not, then I
request the right to file rebuttal testimony after that

date.

Benchmark Cosgting Model 2 [(BCM 2)

What 1s the origin cf the ECM 27

BCM 2 was developed as a jeoint effert by Sprint
Corporation &and US West to address critical comments
filed with the FCC in CC docket 80-286 in response to the
Joint Board’'s regquest for comments regarding universzal
service and specifically the original BCM. In this
testimony, when I refer to Sprint, I am talking about
United Telephone Company of Flerida and Central Telephone
Company cf Florida. I will refer to these companies’

parent company as Sprint Corporation. The BCM was

develcped by Sprint Corporation, NYNEX, MCI and US West
{(joint sponsors) in response to the FCC's expressed
interest in c¢onsidering a model which develcops "proxy"
costs for the provision of basic telephone service at the
CBG level. BCM 2 was filed with the FCC on July 3, 198%¢,
for consideration in CC Docket 96-45 (Fedexsl-State Joint
Board On Universal Service).

&




What is the purpose of BCM 27

The purpose of BCM 2 is to identify those CBGs in which
the cost of providing basic telephone service is so high
that some form of explicit high-cost support may be
necessary as part of a2 universal service solution at both

the federal and individual state levels, including

H 1—5

lorida. It is zlso a comparative tool to test the

reasonableness cf other costing mechanisms.

What are the results of BCM Z7

BCM 2 produces a benchmark cost range for a defined seu
of basic residentizl teleohone services assuming
efficient engineering and design criteria and the
deployment of current state-of-the-art transmission_and
switchinc technology. It uses the current national local
exchange network topcology. BCM 2 provides a benchmark
measurement of the relative costs of serving customers

residing in given areas such as & CBG.
What does BCM 2 not do?
BCM 2 dces not define the actual cost for any telephone

company, nor the embedded cost that a company might
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experience in providing telephone service today. That
is, it is a proxy for current engineering costs,
developed from inputs such as loop distance, subscriber
density, and the terrain characteristics that typically
influence the investment and expenses of a carrier

providing telephone facilities.
Please define & Census Block Group (CBG).

A Census Block Group (CBG) is & geographic unit defined

-+

by the Bureau of the Census which ideally contains
approximately 400 households. There sre 9,087 CBGs in

=

orids.

[

Please define basic telephone service as it relates to

the benchmark costs aeveloped by BCM 2.

Bzsic telephone service is defined as vcice grade access
te the public switched network with the ability to place
and receive callg, residentizl one party service, touch
tone, &a white page directory listing, and access to
directory assistance, operator service, and emergency

services, e.g., S11/ES11.

Please explain how monthly costs for basic telephone

g



20

21

22

service are developed within BCM 2.

21l cost calculations are derived in terms of efficient
and state-of-the-~art investment. The technology used in
the model must be forward looking and actuelly in use
Today. In order to determine a2 monthly cost for basic
local service by CBG, the individual investments for the
piece parts must be summed to include loop and structure
investments, electreonic circuit equipment investments and
switching investments. In order to determine a monthly
cost fox basic local service by (3G, BCM 2 uses both
investment related eXpense factecrs and line related
expense factcrs. The investment related ZIfactors are
developed separately for three plant categories: cable
and wire facilities, switching eguipment, and circuit
eguipment. A separate annual cost factor is developed
for line-related expensez. These factors are applied to
investment or access lines, as appropriate, and the
result is divided by 12 to estimate a monthly cost of

basic locgl service.

What are the three major steps of the BCM 2 process?

1. Build the data input file to be used in the model.
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Since CBGs consist of about 400 househclds, there
are many times more CBGs than central offices.
Each CBG is associated with the nearest central
office using the distance between the centroid or
geographical center of the CBG and the central
office (CO} location £from <+the Bellcore Local
Exchange Routing Guide (LERG) . The CBG is alsc
assignec to & North, East, South, West guadrant
based on the polar angle of the CBG from the CO.
To the CO and CBG census data are added the terrain
data from the U.S. Department of Agriculture Soil
Conservation Service. This is accomplished using
commercially available mapping programs. This
results in a CBG specific data input file to load

intoc the BCM 2 model.

Determine the eppropriate feeder and distribution

plant for the relative location of the CBGs.

The BCM assigns all CBGs in a guadrant to a single
cshared feeder and selects the appropriate loop
technology for each CBE. The model then sizes and

prices the feeder and distribution cables.

The apprcpriate placement costs are then develcped.

10
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This step uses U.S. government data for terrain and
density to develop estimates cof loop placement
costs within the CBG.

3. Develop the appropriate switching costs.

This step develcops the switching costs associated

with serving each CBG.

IV. Methodology of BCM 2

Q. Have vyou prepared an exhibit that describes the
methodology used in BCM 2 to develop proxy costs for

basic exchange service?

h. Yes. It is attached to my testimony as Exhibit No. JDD-
1.

Q. Does this conclude your testimony?

A.  Yes.

Jiwherdidunbar. 230
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Eenchmark Cost Model 2
Methodolooy

Introduction

The purpose of the mods! is to estimate a benchmark cost ¢f providing basic

" local telephone service for both business &nd residence customers in small

geographic arezs Tor the entire U. 8. anc iis ierritories. Small geccraphic areas
are used because the cost ¢f proviging basic e ie,monn service vanes greatly

even within the geographic untt of the wire center. Thus, the use of small

geogrephic argas allow the mode! to identify specific areas which are high cost to

serve because of ihe physice! characizristics of the araz.

The 8CM2 assumes ali plani is placed at 2 single point in time. All faciliiies are
crezied 2s if the entire country is 2 new service.azrea. Therefors, the BCWM2
refigcts the cosls g telephone angineer iaces installing new service ‘o existing

ols; C
{ceniroid) of the CBE, and the number cf househelds in the CBC. In 2dditicn o
ihe Cansis celz, terrain infcrmation from the U.S. Geologic Survey (US.E.8) s
pad by Th rs m,u.ma:.'cn includes daiz which impacts the cost of

ceniral office jocations throughout the country.
ban)

e caiions is Bellcore’s Lozal Exchange Routing
his gztaisinputinte & geog zphic information sysiem where

1
gzch CEG is gsscciated with the ciosest cemiral office. Once aH CBCGs are
gssocizied with central ofiice locations, this ir":::r*cuo“ olus the reiative physical
tocztions and Cu\.. information are input to the BCM2Z. This basic input

informaticn zllows the BCM2 ic design 2 locai exchangs aetwork wtilizing a tree
gnc oranch topology.

nsus biock or the "ond”,

z ce
eiesis and INDETELC.



Spnint

Docket No. 961230-TP

James D. Dunbar, Jr.
- Exhibit No, JDD-I

Page 2 of 32

BCMZ methodology is presented below in the following sections:

L]

Assumptions for Loop Technology

Assumptions for Feeder Plant Architecture
Assurnptions for Distribution Piant Architecture
Assumptions for Switch Technology
Assumptions for Density

Algorithms to Develop Basic Local Service Costs
User Adjustable Inputs

e & & ¢ & o

Prior to addressing BCM2 methodology a brief description of the major model
changes from the original BCM is providad in the following section.

Major Changes From BCM 10 BECM2

Based upon public comments and anziyses of the BCM, & number of
enhancemenis have been incorporated into 3CM2. These enhancements are
designed to more accurately reflect actual engineering praciices in the
development of z local exchange network. BCM2 includes all costs of basic
local telephone service, whereas the BCM only included the major cost drivers
that differentiated high cost and low cosi areas. The major changes from BCM
o BCMZ follow.

Popuizstion Distribuiion

The 2CM2Z rural CBC input datz are mocdiiied by 2 Geograchic Information
Systern module 1o reduce the square mile area of the CBG {0 an aresa that
refiecis the ciusiening of househoids. This is done wtilizing & third pary
road neiwork database io identify the areas within the C3Gs which have
the highest probability of containing houszhoids. A 500 foot bufier is
createc on each side of roads in CBCs with 20 households per square mile
or less. A new area is calculated by the buffer area. I rocad buffers
cveriap, the arsa Is not couble-counted.

Business Line Information

The BCMZ includes business lines, private line loops, as well 2s residential
lines by CBG. State specific counts for reported business lines and private
line loops are allocated to CBGs based on & third pariy data base of
employees by CBG. Additional residential demand beyond 2 single line
per househeld is included basecd on the national ratio of all residential lines
reponiec in the end of year 1884 as & ratio of 1280 households.? The

° BCM2 has z user variable inpul for the numbder of lines ner household. The defzult vaive iz 1.2,
D

1
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nciusion of these lines aliows the realization of all economies ¢! scale
associated with loop plant within the wire center.

Engineering Assumptions

Additionzlly, there are four major areas where the engineering
assumplions changed from BCM tc BCM2: switching plant, distribution
plant, feeder plant, and the piacing of & cap on wireline loop invesiment.

The BCM2 switching rmodule changes includes five switch sizes to more
ciosely reflect the switch appiication. The new switch module uses the
Local Exchange Routing Guide information for remote switch locations to
place remole switches in the locations where they are cumently insizlied.
Additionally, stanc zlone switch sizes of up to 10,000 lines, 10,000 to
60,000 lines, 630,000 ic 100,000 lines and over 100,000 lines are used.

The BCM2Z distribution plant engineering has been alterad te reflect the
disinbution demands of each CBG. Varying the distribuiion plant
enpineering assumptions in urban areas aligns the BCM2 encginesering
designs more closely with actual enginesring practices in thess areas.
This is done by basing ihe number of distribution plant cadle legs on the
numbar of housing lois in each CBCE. The originz! BCM Wilized a
simpiifying assumption cf 2 constant jour distribution cebles per CBG.

Another distribuiion plant enna ncement is that no copper distribution
distances gxcs c? those speciiied by the vser. The maximum copper
disiribution disiance is 2 user npugwnh‘ 12,000 foot default. The
liritation of copper techneciogy serving distance hes the effect of producing
muliple disinbulion areas within rural CBGs, which in efect extands the
feeder plant faciiities into the CB8G. This chanpe ziso aligns BCMZ more
ciesely with aciuai engineerning practices. The original BCM assumed all
piant witnin the CBG was copper districution piant angd that there would
ziwzys be {our distributicn cables.

Two other areas of distribution plant engineering changes are driven by
high concenlrations of business lines in a CBG. The first change is that if
2 C3C line count exceads 2,018, 2 variable percentage of lines will be
terninated at the DS1 leval to reflect costs of providing service to dighial
PEXs &nc providing wicsband priveie line services, This is a user variable
inpul. Acditionzlly, if line demand for a single CBG exceads the capacity
of a maximum size copper cable, fiber will be deployed to the CBG
regardlass of ihe disiance.
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The third mazjor area of engineering assumption change is that the costs
for feecer plant dignal loop camrier (DLC) systems reflect the fixed and
varable nature of the cosis. This ensures that the cost for DLC equipment
properly refiects the effacts of the egquipment loading in each CBG. This is
an imporiant change since there can now be multiple remote teminals
within 2 CBQG fcr two reasons, Firsi, the inciusion of business lines can
cause the line demand to exceed that which can be provided by 2 singia
remote terminal, Second, the maximum copper distribution distance can
cause the deployment of muliiple remote terminals.

The final major arez of change is ihe assumption that an altemative
wirelass icop technolegy is uviilized for loops reguiring investment levels in
excess of the cost of an zltemztive wireless technology. Bezsed upon
ongeing trials, & vaiue of 310,000 perlccs is used in BCM2.

= .
Cther Enhencements

There are 2 number of cther en.‘*an: enis included in the BCM2. The
sCM2 includes costs of the Ioo'w not previously raflected in the
original BCM?, slope etz is in f uded in the BCNMZ input date, and new
varigbles that impact siruciure cosis are available for fuiure use. Anocther

ccs
arez of change provides szparsie annual c~s izciors for cost tems that
are plani relaizd and a separeis annuz! cost fzcior for line-rafated

e 2 rela‘ec 'I Lo's c.f‘:‘ etiliz ed fcr "ab!e and

lzcec so the! it cen be suppiemented &t = iater date).
¢ copper plant where the iofal lecp distance is less
inac‘ maximum copper cabie lengih.® If the locp
distance exceeds the maximum loop disiance vaius, fiber fesder plant is
deployad. Fiber Feeder may exiend into the CBG to maintain the
maximum copper d'smsu* cn cabie dislance

ﬂ
o
i
)
o
i
o4
o
o
—

L3

"

g8
M

Distribution piant may contzin anelog copper technology when {feminating

signals ai 2 voice grade levsl, or may utilize fiber locp technology or digital

’ BCM2 includes costs for the npedesia! crop wire, network intenzce device, in-iine terminals,
"‘hc ng 2Nt enginesnng.

The user may specily meximum copper distzances ¢f 2,000 feet, 12,000 feel 15,000 feel, or
18,000 faet

I8
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carrier on copper, when teminations are made at the DS signal level for a
percentage of business lines.

BCMZ2 uses two types of DLC equiprment depending on the number of lines
needed at each remote terminal location. For a remote terminzl requiring
line capacities greater than 240 lines, Lucent Technologies SLC Series
2000 equipment is used. For remofe ferminal requinng 240 lines or less
czpachy, Acdvanced riber Communications eguiprnent is used. Both
products are deployed in drop/add configurations, with SLC having a total
capacity of 2,016 voice grade channels per four fibers and AFC having 2
totel capacity of 672 voice grade channeis per four fibers.

Assumptions for Feader Plant Architecture

Feeder pieni uses 2 tree anc branch topoiegy, with plant routes
intersecting at right angles. Each feeder cable bagins at the central office
and generally ends 2t 2 terminal ai the edge of 2 CBG. However, fiper
feeder may extend inio the C3G to ensure that the user specified
rmaximum copper cabie iength is not exceedad.

Four main fesder routes leave each central office®; directly East (quadrant
1); directly North (cucma t 2); direcily Wes :

1 s
South (guadrani 4). The feeder routs boundaries zre gt 45 degree angles
¢ the main feeder rouies. ‘

* A centra! ofiice may have l2ss than four feeder routas if no CBGs are jocales within a feeder
guadrant
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Feeder Plant Architecture

Cennut Block Groups

- 1 / .
Feede Route  ———— " _l |
Boundary ' . [
: = L =
P g, l
Main Fexder S 1 Conoal :' ;
Rense T~ : l Cone —
.i [ 1 o ‘l l
; ' DR i
/'E ST SO ' g

-

soth copper and fiber feeder cables share the siructure and piacement
costs in the main fesder systems. As the main feeder routes move away
from the ceniral office and deploy cable ¢z cachiy to the CBCs, the feeder
cabies taper in size to the capaciy n“ess.sry for each individuzal segment.

Copper fescer cebles range in size from 25 pair cable to 4,200 pair cable,
whiie fiber iesder catle sizes rangz from 12 strand cabie up tc 14< sirand
cable. Feecder piant cosis include the meterial cost of cable ang
electrenics, as well as the capiiaiized cost of siructure and placing the
ceble, eiectronics costis at the central office and remote teminais, as well

2s costs of in-line terminzals, splicing and engineesnng.

Assumptions for Disiribution Fiant Architectiure

The BCMZ2 azssurmes that 2l households within 2 CBG are uniformly
distriputed. In rural areas, the CBG area input daiz has been reduced
reflecting the removal of areas that do not have rcad access,

Distribution cable begins at the end of the feeder cable and continues to
ihe customer premise. The distribution plant is designed tc reach all
households in the CBG through the placing of cabies between subdivision
lot lines.
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BCM2 more precisely designs distribution plant for each CBG to ensure
cables pass by each premise. The number of distribution cables may be
as few 2s one for a2 small CBG to 20 or more cables in more densely
populated CBGs.

in larger rural CBGs, it may be necessary to extend the fiber feeder into
the CBG itself to maintain copper cable lengths less than the user
specified maximum. An example of fiber extending into the CBG is
displayed below.

Example of Distribution Plant With Fiber

H Remcte Digital Terminal ' Copperracility -- Drop Wire
X Pedestzl mmex Fiber Faciity
) | |

Investments for distribution plant include the material cost of the cable and
ns cost of structure, as well as the network interface device, the drop wire,
{ne pedestal, in-line terminals, dighal terminals, splicing and engineering.
Distribution cable sizes range from 12 pair cable to 3600 pair cable.

Since business lines are now inciuded by CBG, the BCM2 distribution
architecture uses fiber distribution cable in very dense CBGs that require

-
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larger cable capacity than 2 maximum size copper distribution cable.
Additicnally, BCM2 terminzates 2 percentage of the lines in these dense
CBGs at 2 digital DS-1 signaf level, since 2 percentage of businesses have

digital PB8Xs or wideband services that utilize such capacity.

Assumpiions for Switch Technoloay

The BCMZ vses five difierent size generic digital switches for calculating
swiich investments. Using Bellcore’s LERG information, a switch is
cesignated es z remole switch or a stand-alone swiich. Stand alope
switches are split by line size grouping: up to 10,000 lines; 10,000 jines to
80,000 lines, 80,000 lines to 100,000, and over 100,000 lines. Each size
swiich has a unigue fixed or start up cost and & unigue per line cost. The
stari up cest includes central processor fr gmes, billing and data recording
equipment and frames, miscellanaous Dower sguipmsant and back-up
power, the main distribution frame, frames for testing, and basic software.

Assumplions for Density

C3C densilies zre caloulzied in 2 three step process. First, the business
lines are divided by a user input density adjustiment. The default vaiue for
the cansity adjusimant is 10 business lines cccupying the physical space
of one household line. in the second siep, the adjusted business lines are
surnmnet win the CE5G households. Finally, this sum is divided by the

vare miies ¢f the CEG. This insures that ihe proper density
characierisiics arz gssigned {o the CBG.

The BCM2 uses six different density groups to determine charactenstics of
the plant being used. The six censiiy groups are as follows:

(83

0 < and <=
5 < anc<= 200
200 <and < 850
B850 <and <= 830
850 < agnd <= 2,250
> 2,530

v ¢ @ 0 0

The densily groups determine the mixivre of aenal and below ground
nlant, feeder il factors, cistribution fill factors, and the mix of activiiies in
placing plant and the cost per foot io place piant. These are all user
zdjustable inpuis.

Loo]
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U.S.G.S. datz for four terrain characteristics that impact the structure and
placing cost of ielephene plant are included as inputs to BCM2 by C3G.
These terrain variables include depth to waier table, depth to bedrock,
hardness of bedrock, and the surface soil texture. Combinations of these
characierstics determine one of four placement cost levels. The nomal
niacerment cost for 2 density group occurs when neither the water {able
depth nor the depth to bedrock is within the piacement depth jor the cable
and the surface soil iexture does not interfere with plowing activities. The
next higher level of placing cost occurs when either the suriace soil texture
does interiere with normal plowing activities or scit bedrock is within the
cable placement depth. The third level of placing difficulty occurs when
hard bedrock is within {he placemeant depth of copoer cable or fiber cabie.
The last level of placament cest difficulty occurs when the watar {able s
present within the piacing depth of copper or fiber zable.

Algorithms to Develop Easic Local Service Costs

Feeder Plant Distance

Typicelly, each LEC ceniral office has four main feader routes, radigling out from

ihe ceniral office (BCM2Z uses an Zast, a North, 2 West, and & Scuth main feeder

rouies). Branching of from ihe main feeders are sub-feeders, typically al righi

angies o the mzin feeder, oiving rise to the familiar tree 2nd branch cpology of
S o

der rouies, Subscrib r homes are somewhat randomily spread within the
routs serving arses, The rouiss become less densely populated es the distance
irom the central cfiice increases.

—r
o
[41]

The geographic centers (centroids) of the C2&s mizy f2il in any of the jour fzeder
rouig serving areas. In order 1o determine on which of the four main feeder
rouiss {or quadranis) @ C30 is served, an engle N is calculaied. The engle N
represents the counter-clockwise rotational angle betwesen a line connecling the
CBG with the closest central ofiice and z line headed directly east irom the
central ofiice. This is dispiayed in the figure below.

o
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Determination of Feeder Quadrant i e

/ Census Bleck Groups

Fesder Roulg -~

Bpundary

Main Feeder  ~— :
Fouts : :
. i Qs 2 02 [
0 R SN Dvemr e i

Sub Fesder T .. .

The rejzationship between the angle 2 and the feeder route is found in the table
below: '

East Feeder Route (Quadrant 1) 348° <= £5°
Norih Feeder Roule (Quacrant 2) £45° <= 135°
Wesi Fzaeder Rouie (Quadrani 3) 135° <= 225°
South Feader Route (Quadrant 4) 225° = 355°

To estimate feedar plant cosis for 2 given CBG, the length of the fesder cable
from the clesest ceniral office to the CBG is epproximated. ror purpeses of
simplification, it is 2ssumed that each CBG is sguars in shape, with the
households within the CBG distributed uniformly. As discussed, in CBGs with
less than 20 housenolds per square miie, CBG area is reduced io eliminais non-
populaied areszs. Additionzally, it is assumed that sub-feeder cable cenerally
ends &t the edge of the CBG, unless the CBG boundary overlzps the main
feeder route, in which case nc sub-feeder piant is used. Thus, caiculating the
fesder distance becomes a two-step process,

First, 2n airfine distance is calculated using the (atitude and longitude of the
closest central office and the lztitude and longitude of the centroid of the CBG.

Next, the ziriing distance is converted io an equivalent feeder plant route length.
This conversion becomes a simple mathematical medel.

10



Sprint

Dotckei No. 961230-TF

James D. Dunbar, Jr.
~  Exhibit No. JDD-!

Page 11 of 32

Feeder Distance Calculation

Centoid
of CBG

90°
= :
Cental.

CHice

i

Airline disiance betweaen the central office and CBG centroid = Line ¢
Angle between Main Feeder Route (Line b) and Linec=«

Main Feeder Route Distance to CBG =Lineb=c¢c"cos o
Sub-ieeder rouie disiance is calculaiad in 2 similar mannear, howaver, the sub-
jesder does not 2xiend inio the CBG.

The preceding disiance calculztions may be increased if the minimum or
meximum slope maasurements for 2 CBG reach the irigger vaives. If the siope
is greater than the trigger vaive, then the feeder and sub-feeder distance are
increzsed by a user specifiad factor.

Shared Feeder Plant Distance

CBCs that ara served along a common iesder route share feeder fzcilities. The
BCMZ ceiculates the distances for the shared feeder segments by calculzating the
Line b cisiance described zbove for each CBG in & guadrant. Once the Line b
Cistances sre calculated, the model sorts the CBG data first by central office,
then by quadrant, and finally by Line b distance. An example of three CBGs in
main feeder guadrant 1 is shown below.
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SHARED FEEDER DISTANCE
CALCULATION

@
B ES
o8 et ()
7 e, =3 88 S
RS
L
===
0]
In this example, there are three feeder segmenis in guadrani 1. main feader
segment X,, main feader segment X,, and main fescer segment X,. The

fonmula for celcuizting ihe fesder

n

egment distence is:

o~

Fern (the number of CBGs within 2 guadrant) > 1,
liescder disiance for 2 CRG is ihe sum of mzin fzeder distance and sub-

Cable Capacity and Materizl Invesiments for Shared Feeder Plant

The reguired capacity of 2 s*gm=m of copper feeder plant is determinec by the
sum of the lines of all CBCGs util x_mg thel panicular segment and copper
izchnology. Nexi, {the sum of these lines is divided by the fill factor for the
c¢ensity group associziad with ‘n: segment. This calcuiation yields the copper
ble capacity required for the segment. The BCM2Z then *looks up” the cable
capacity In 2 table to determine the actual cable size available (and s
associzted cost per {oot) io meet the segment capacity. if the recuired capacity
is grezier than the size of the largest available r:a::ie, the SCMZ cdeisrmines the
numbsar of maximum size cables and the next size cable to mest the capacily
needs of the segment. The cocoer feeder cable sizes avaiizble in the mode! zre
25,30, 100, 200, 400, 500, 800, 200, 1800, 2400, 2000, 36800, and 2200 pair.
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The required capachty for a segment of fiber feeder r plant is determined in a
similar manner, however, SLC technology anc AFC technology cannot share
fioer strands because of difiering transmission parameters. For SLC systems.,
four fibers can carmmy up 1o 2,018 voice grade paths. If the segment capacity
exceeds this limit, four additional fibers are required for each increment of 2,016
voice grade paths. For AFC sysiems, four fibers can camy up to 572 voice grade
paths. Like SLC, each additional increment of 872 voice grade paths capacity
requires an additional four fibers. The voice grade paths are determined by
technology by summing the lines by CBG utilizing the particular technology and
dividing the sum by the fill factor assoc:aged with the density group of the feeder
segment.

The total capactty for a fiber fesder segment is the sum of the reguired SLC fiber
strands and required AFC fiber strands. The BCM2 determines the number of
maximum size fiber cables 2nd the size of the additional fiber cable to meet the
capachy needs of the sagment. The fiber feader cable sizes availzble in the
model are 12, 18, 24, 35, 48, B0, 72, S8, and 144 strands.

Cnce each feeder segment's cable size and cost per foot is determinad, z iotal
maienal cost is czicuiated fer the segment. This calculation is the maierial cost
per ioot multiplieg by the nurmber of feet of the feeder segment. Zach CBE that
utilizes the segment fzciliiizs shares the materizl cost on an equal cost per unit
(periinej.

—
LFY]
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Distribution Plant Distances

The design of the plant within g CBC is depandent upon the number of square
miles within the CBG, as well as the number of househoids served within the
CBG. rirsi, the CBG is checked to determine 7 the width of the CBG is greater
than twice the maximum copper serving distance {specifiec by the user). If the
width is greater, then the azppropriate number of {fesder-type legs will be
extenced into the CBG tc sub-divide the area into multiple distribution areas.

The veriical distributicon cistance per feeder-type leg within the CBG is calculated
2s width of the CEG cividec by the number of feeder-type legs, less two base lot
side lengths. The horizontal serving disiances for copper facilitizs within the
CBG are calculated as the maximum copper serving disiance less ona-half the
wicth of the CBG and cne base lot sidz iengih. However, if the horizonta!
distances are so larce 2s {0 reg uire the use of remote terminals on the ho rizontal
1egs then the horizonia! copper facility disiance is calcuizied as one half ¢ _
number of base iois Detw:en remoie {erminals muliiplisd by the base ot side
lencth. Fiberis deployed into n== heorizontzl piant legs wwn remote terminals

are used. Inthis zgse, the horizontal piani length is calculated 25 the width of
the CSC, less the disiance betwsen ramois temmninzals, less & base sige fot
length.

Cable Czpacity and Materiz! Invesiments for Distribution Plant

iber ceble capacries Tor disiribution ;3".*.‘1 zfe determined in =
it However, distribution plant only provides
capacity to serve lines within the CBG. si us, jor distribution pi nt gach of the
horzun.a! Ia":t lecs serves zn equal oomcn of the CBC line capacity 2s do the
it sizes {(&nc ihair cost per footl)
dlizing 2 IooV up” tebie of the
'm*'ub rof nn=s seivaed by each cabie ?-— (c ne separaiely for horizonial and
veriice! cables) divided by the ﬂH faclor for the CBG s sp..vmc density group. ).
The copper cistributicn cable sizes zvailzble in the model are 12, 25, 50,100,
200, 400, 860, €00, 1200, r80 2400, 3000, end 3500 peir. The fiber distribution
cebie sizes avaiable in the moopi are 12, 18,24, 38, 48, 80, 72, 86, and 144
strancs.

IS
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Tne toial distribution cabie material invesiment is calcuizted 2s follows far botn -
copper cable and fiber cable:

Distnbution Cable investment = Number of Herizontal Distribution Legs =
Horizental Distribution Distance ~
Horizontal Cable Cost Per Foot +
Number of Vertical Distribution Legs *
Vertica! Distibution Distance ~ Vertical
Cable Cost Per Foot

Structure and Placement Costs

Struciure and the cost of placing plant inciude the cosis of poles, condur,
innerduct, eic., and the capiizlized costs of instzliing cable and wire {acilities
piant. The BCMZ uses a cost per foot for structure that varies by piani fype,
terrain, and density greug. It represents the ces? of siruciure ang placing the
smallest size cabies. Each density group and terrain difficully reflects 2 difierent
mix of placing activities and struciures. Tne basic structure calculations are
done outside the BCM2. Following is an exzmple of the calculaticns for below
ground plant for the three different levels of terrain difficuity associated with the
650 ¢ 230 Househcids per Sg. Mi. density croup.

{ | 650550 Normal J

Activity | S/FT | % of Activity o

! !. | |

Piow | 0.7 i S -
rRotky Plow I .15 | S -
Trench & Backill | .83 25.00%| S 0.45
Rocky Trench | 2.23] I S 5
Backhoe Trench | 2.04] 5.00%! S .40
Hand Dig Trench | 2.23] 5.00% S 0.11
Bore Cadle | 12,12 20.00%| S 2.42
[Push Pipe & Pull Cable | 9.8 5.00%| S 0.49

Cut & Resiore Asphait | 8.23 10.00%| S 0.82!

Cut & Restore Concrete | 10.84| 10.00%| S 1.08|
Cut & Restore Sod [ 2.08 20.00%| S 0.4%

} z 100.00%! S 5.63]

Conduit | 40 0.50%! S 0.20]
l ) | 5.13

L

13
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L | a §50-850 Rock Soft ]
[ Activity | SIFT | % of Activity | f
| i | l |
[Plow N [ S -]
IRocky Plow | 1.45] [ S e
{Trench & Sackill | 1.05 | s -]
|[Rocky Trench | 2.23 25.00%] s 0.56]
[Backhoe Trench | 2.04 5.00%| S 0.1 O] ‘
{Hand Dig Trench | 2.23] 5.00% S C.11]
[Bore Cable | 12,12 20.00%| s 2.42]
[Push Pipe & Bujj Ccaie ER 5.00%| ¢ 0.40]
(Cut & Resiore Asghs [ 14.23] 10.00%] S 1.42]
- JCJL & Restore Cencratz | 72 Bz 10.00%] S 1.68]
ICut & R ~esicre Soc [ 2.1 20.00%i s 0.82|
B I | 100.00%] 3 7.61]
|Conauit | 40 0.50%! s 0.20]
| i f | 7.81]
| | | 650-850 Rock Hard g
! clivity | SIFT | % of Activity | |
| | | | i
IPlow | 0.7 | S -f
|Rocky Pigwr EEE | S -|
{Trench & Backai] ER 5.00%] s 0.0
IRocky Trench | 15.23 i S -l
|Backhoe Trench | 2.04] HE e
|Hand Dig Trench i 10.23) 25.00%] s 2.58]
|Bore Czbis | 12.72] 10.00%] S 1.24]
Lsn Pipe & Pull Cable | 1<.8| 10.00% s 1.48]
ICui & Restore ~sphalt | 98 3] 25.00% 3 4.13]
ICut & Resiore Concrare | 18.2} 23.00%! s 4.80|
Lm & Resicre Sog | 11.15i i s -]
l | | 100.00%] S 1427
[Conguit | 20 0.60%; S 0.24|
; | i 1451

The tables gbove Cisplay the Cevelopment of o weighizd co t per foct for bejow

ground siruciure. The first column shows tne aclivity. The second column

'spfavs ihe cost per ioet of the activity in that row. The o Cest per foot data used
2s ihe defauli vajues in the 3CM2 zre S2Sed on 2 nation gl average cof aveailzble

I6
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contracior pricas for in at clvity. The thirc column displays the percent of the
aciivity in the specific density croup and terrain difficulty. The final column
represents the multiplication of the cost per foot and the percent occurrence of
the activity. The final weightec average above is the sum of specific activity
prices times the parcent occurrence.

The Cost Factor Teble in the BCM2 includes a weighted average struciure cost
per foct for below ground plant anc aerial plant. This table includes separate
entries for distnbution plant, copper feeder plant, and fiber feedar piani by
density group by ierrain dificulty. Siructure costs are zdjusied for cable size in
the structure cest calculations. As copper cablz sizes increase, there are
additiona! handling cosis because each cable reel holds jess cable. The BCM2
struciyre cosis recognizes these additional handling costs separziely jor three
copper cable size groupings: 800 - 800 pair, 1200 pair, and 1800 pair and above.
Additiona! handling cosis for fiber cables are less pronounced anc enly occur
with fiber cables of 72 finer sirands or more. The finzl elerment of the siructurs
ant placement cost is the cost to pull the largesi size cables through conduit.
The siructure cost calcuiation follows:
Structure Cest = Densiy Group Terain Specific Cest Par Foot * Cabie

2 Fac ber of Maximum Size

Fooi to Pull Ungerground Cable

—

Switch Ecuipment Investments

Swiiching invesiments ars ca

ol &
recoried in the LERG. invesimeanis are calcuigied v
invesiments {or five si [ '
r
i

lecalion either as & remci z remcie swiich in the LERG) ¢r by
ine number of CBG linas, beih residence anc businass assccizted w'tth the
switch lozzgtion, The total s & ent per line

1
glculaisd s joilows:

{(Fixec Cest for Specific Remote/line Size) " (NTS % of Swiich
= {1 - NTS& % of Switch) * (% Loca! DEM)) / Lines &i Locstion

Toizl Switzh and inier-Ofice Invesiment Per Line =

of ¥ Swiich Eguip Discount ™ Swilch
Encheerhg Facler 7 Swiich InterCfice invesiment Ratio ~
(Fixed Swiich Cost Per Lineg = Swilch Size Specific Per Lins
Cest)
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Circuit Equipment Investments

The BCM2 uses SLC and AFC digital lvop carrier equipment investments split
between the fixad cosis of the remote teminai and digital loop camer costs that
vary by line. The fixed remote termninal costs include the optical line interface
units, software, cabinet, power, and the access resource manager common card
kit The per line component includes the line card and shelves at the remote
terminal, as well 2s all the components of the central office terminal.

2 which prowcas the aoproonate fixed Len'nu.a! cost for ihe number
oi lines using the terminai, as well as the cost per fine for the individua! terminal
size. When these ...vesm nts are found in theteble, the discount factor is
epplied, as well as the engingering and instaliation fzctor.

Annuza! Cost Factors

Throughout the BCM2 process, all cost caleulations are derived in terms of
investment. In orcder tc determing & monthly cosi for basic local service by CBG,
ihe BCM2 uses both invesimeni relaied expenss factors and line related
eXpEnse jaciors.

The invesimsnt relaisd ',’ ciors zre developed s= arate!y for three plant
czlegories: cable anc wire facilities, switching ¢ 1, and circutt eguipment,
For each of these three invesimant categories, 1885 APJ‘ viS cata is used io
cerive the historical ralio of certzin invesiment reiztec expensss 1o the gross
investment for the pian: catezory. The expense cetegories incluge:

{L)

Reiurn on Invest
FIT, Smte, and
Flant Speciiic F_Ap
Plant Non-8pecific Expenses
D-p;e-:.atronmmori;za ion

Using nationz! 1883 ARMIS dzatla the historizal booked expenses were
developed. Thus, the factors reflect the historical mainienance expense to
invesiment reiat:orsnlo as well as regulaiory-approved aepreciation lives, These
iactors are user edjustable. The BCM2 default valuas for the thres piant
cazlegory annuel cost factors are:
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Ceble & Wire 23276

Circuil Zouipment 24241
Swiiching Zquipment 257032

The expenses that vary based on the number ¢f lines includes customer
operations - markeing, customer operations - services, corporaie operations,
2ng other depraciztion/amoniization. This cest per fine is also developed from
10¢35 RMIS This annual cost periine is S133.38. The BCMZ uses an
zllocation facior to 2ssociate non-plant related expenses to iocal service. Both
the ennual cost per line and tha allocation factor are user zdjustable. The BCW2
default value for the aliocation factor is .75. |

User Adjustzble inputs
Nezrly zll the veariables included in the B3CN2 are user zdjusiable. WEST
s

Us
and Sprint have set delault values for the inputs at levels that they feel represe
iorward-looking practi:-:—.s tar' de“lovm nto Bzsi ielent one serwce

lowing the user input list are user
I—]VDS 4|iEul S

Lt
k.. o

‘zrizble Vaiue Description
NermalUCDepth i Zi[Nemme! Placement Seoth I inches for
| fEu*‘:é’U::‘:r;c:nc Cooper Cabie

NommnziFioerDapn ‘ 36jNormma! Placement Depth in inehes Jor

_}BL*::‘J’J:‘,:?:'g:ound Fiber
CrousziWaierDezos i 31Depth in Jest zr which wasier Impacis placameant ¢osl

{Waterracior ‘ 3015 Cost increase for presencs of waler within critical
}c::Lﬁ

ReslinssMulipiisr i 1.21{Residencs Lines per houschoic muitipiier

MexFiberSe i T4s|Maximum Tiber Cable Size

MzxFesderSize i -‘-EOOi\JiuL'nu:: Cepper Feaedes Cabls St

[Max DisiSize f 3600IMeaxinum Copper Dissibution Cz*n: Size

F rvaxDisz :2000|Maximum jengty of copper c2ble in the CBG
idistibution arez

_

Costmulishier when now lzmm2in variabis exesads

Tigger point

y
i

12iPoin

i
NewTezmzinTriggss ! HlVeive that Tiggers now terrein varfabis muliplier

|

,

I twhich minimm slope efens plecoment
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lMir.Siop:?a::ar

L1|Change in disancs cop 10 increased

MaxSiop:Tn‘gg:r

-3
Point where prasence ef very hig; slope causes vel
more cable distance

30

L.05|Changs in distance Ci% 10 2 meximum only siope
presence

sasior

EmbSlop

]_"I‘Sc:ond;'.."y change i distance Gue 1o subsiant;z) slope
|presence

Egrlnsrzll

25[Enginesring ang msizllazjon i0ading facor for
cletropies

|

]E]c:':onic?ill

0.85[Fili Factors sor ZiecTonies

[ijc:zpFEH

L

0.95|Fill Fazors ror e Capacity Optic Muliiniexers

{Spc:.-‘-, czRatip

0.131Ratio of Special Access Lines 10 Business zng Special
Access

{Z2nsAdjUnic

10{Averags Numper of Business fines o2l jocazion i

OpdcsCost

muliiplexes

162000 Averzoe cost Tor & th DS-3 for CO ane field DS3 1o ’

Averzge Jost per DS-1 on cezpel (both rzmminais

IMuitipiier 16 20¢ inierofTic: Tunking cog

.4
wl o
e}

OlDigia} Switching Discourns %5 (Enizr whoie 5% )

20|Fiber Cabie Discovn: %% {Znter whoje Y)

iConner Cabjs i2Is20uUnt % (Enier whole %)
I

[ 20 =

L o | I0IAFC Zizezonies Discount % (Zater wianis %)
| 20ISLC Zicctonics Discount % (Snies whole %)

E:_:Cosr.‘:r?oa: ; 0.1{Drop Cost per 57

[PadzsalCost i +8.22|Cost of Peizsoal

[NicCos: i 30|Cosi per NiD

¢
Input Varizbies for swilchine ang
overheads'

NS ERREN RN

70.00%|%

ﬁ $.05{Loaé j
| 0.0<5Lozacin '
] fc:ci:::al '
| 0.0%7]Adgitive for |

i l(5iber

] 0.07|Loadizg § ol copper cabje (Enter a?,
_l gecimal)

Additive for in Jine priestals, cross connects, ein. !

{Copper) |

|CabieWirsFzcior ] | _0.23276)Facior 1 for camic & Wire Facilitjes j
Eﬁ:omcsrac'ovi | 0242¢%iFacor ] ror Cirzuli Facilitics ‘f
SwitchingFacor | ! 025703 |Fasor | for Switching fazilities I
CrherFacior) | 1353 3%HFactor | o ower lozding ner jime servezd i]
CrhzrAllocRzatio] i U.75|Allocation Facior i 2pplizd 1o nOn-zlant rejeleg

L ;f txpenses
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]CachWUchmc:B { 023278(Facter 3 for c2bic & Wirs Facilines
ZiecTonicsFaciord |__0.24241Factor 2 for cirean Facilities
lSwitchingFactorZ c=2s Facior 2 for SwilChing facilizies

lO}hchac:od

Faqior 2 for other loz2ding per Jins serveg

E.hcrAHoch:ioE

Allocation Facior
exXpenses

i
’ 045 2 zpplied 10 hon-plani refated

L L

[CprSiz:F'r:i ’ !2|Stucnure Cost mutiplier o7 cables 401 10 $00 pr
versus <400 pr
,CprSi.z.:?r::r.-’I ( 13{Squcnare Cost muinplier for c2dizs 901 10 1500 pr
‘ versus < 400 pr
CorSizeFer3 L.alStucture Cost mulktiplier for cables 130] 10 max size
’ I versis <400 or
‘ ’ F2]Smueture Cog: 2 fultiplier for Aber cables >60 fibers

IijorSL:'.:Fc:-

Yerses < 60 fibers

UG™ullCos
{uc

] 0.771Cos; N UG =abizs inte conduit cuc

perilto pu

LMisceHaneous Ca

lculations

e ; f
age any value!)

fﬁ.:’cDiscoun:

SIng rziio 2Ser Diszoun:

ag

Eﬁ'cDiscom:

: ing ratio 2fer Disconn:

EbchosL’(ztio

Ll
SLC 25
g

c.’
iper z2bie cos fzetor

(Copp:rCasLR.a:io

epper Cabis Cost fzctor

{SwiteaingCosiRatip

T2UO 2Tier disgoun:

|C
i C.8 jDigial Switzhing cpe:
!

{OptionziSanchM ok i Cpticnai Senchmerk to reslazs 30
chu:pinvCap | 10000 [Leoo Invesement Czp
|Erezioeint | 22000 [Fider/Copper brezknom:

SENEREEN NN
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1. Switching cosis are anies
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TABLES
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P IMe acditive 1o detzrmine fing)
Coszs a7z in the switeh cos: DeTx 2bove 2nd 10 tha oght
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[RockH ; 20841 1278 [Recka | 20,52, i4.18
{RockS | 13.92] 10.88]  [Rocks | 15.82] 10.59
[Norma] [ 10.7] 7.52]  [Normai i 10.7] 7.62

|Rura) Copper Cable Tabje|

IRur2i Fiber Table

Cosi Multiplier

ICost Multniier {

L L[]

i

Srucrure Beiow Grovnd [Aeral by Stusure Below Groung Acnal
I S L 3 {
[Rock® i 13.59| sﬁ} [RockH ( 13.59]
|RockS | 3.786| 5.86]  |FockS l 5.76] 5.88
|Normal | 2.92 -:m E-’or‘mal | 2.92] 2.08
|Disberion UG/Azria] Mix Tzbje | ] {Copper Fecger UG/Azrial Mix Tzpie
L Dexnsiry [Beiow Groung Acnal% E:nsiry |Below Grocna ActizlY% %
1% , 9%
| 0-5 ! 90| 100 | 0-5 ] 70] 30
| 5-200 i 20 20] "~ 5200 | 72] 28
[ 200-630 : 70 30 200-650 | 75 25]
[ 650-850 | 704 30 €30-850 | 5} 23
850-2530 | 80] 260 [ 8502550 7 80j 26|
ﬁ >2530 i 50] 10 >24s i 95| 10|
Fiber Feecer UG/Aernal Mix Togl i | Deasin/Fili Tabie
(D::sity I.*B:Eow Ground [l.-‘-,:n'a!% l [ Dexsity | Fasder tDisrjbun’on ] ——l
{% ! i |
[ 0-3 r 93] B ; 0.75] 0.4, Y
| 5-200 r 851 15l ] 51 0.8} 025 5|
g 200-530 i 70 sef [ 200! 0.8} 0.55] 5
' $36-£50 70| EJ R 650] 0.83 Cosj 7
}: 830-255C j 80} 200 [ ] 0.85) 0.73/ 8
[ >2330 j 00! 10] [ 2350] 0.83] 0.8] o
[ STuthireAilocation Taoie |
Cabiz Sizs [Cadiz Seyerure o Fider Stugrees
| B |
[ 0] 501 50|
] 200] £8 <5
T S00] 801 P
b 2200 65 33
[ 4200 75] 25
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Cost for AFC/SLC 200/ '2hiSpan eouinment [
DigiziCaierCos: |(Nor-Giscotnicd marera] cosionly) |

0f 7700] 250

[ 28] £500] 250
i 1201 105001 250

220] 77330] 134
672] $4909 184]
1334] 05209 18]

CO Switeh Sizz Tz‘o_i - {CO Switch Cos: Tabje ]
[COSwitcaSize COSwienCost [FixedSuarmop S [Par Line S I
[ 50070] Reme:s i 230600 160]
| 100000] 10000] 200006 100]
[ 60000 | 620001 600000 100}
[ 10000 100000 $00000] 100]

500000] 1500000] 103

Voice Crads Ratic Tapis

® switched lines in C2G [%t switehec ¢ |% switches 10 f% specizl o VG %t spezialic DS
VG IDs; ;
&! 1 0 I ]
20165 085§ (.5%] G.51 0.3
10000 0.5 0.5¢ 0.3 0.7
2000¢; NEL 0.25] 0.1] ﬁ"

Diszitunion ! DISTRISUTION CAZLE COST
Cablz Size Table |
Cable | Cabie jCos: UG/Brc | Cost Armal iD:ns:':}mlD:::siry-.‘D::siz}"-*- D:1si;v=j-.‘):rsi:}-= Densm
Disw | Size | | | 5" | 5200 [206-650 1 850.2%0 |
Cost | i , i ! | ; l
[ ; 3600! 1220 2LR01 1953 17 17691  17.5%] 1771 17.74)
] 3000 18.80] 850 1302] 1259] 1497 12.97] 14907 1509
[ 2200] 230! 1610l 11420 IR0l 11395 1139] 1i21] 17143
{ 1200 12.24] 1224] 8941 9.837 &9 501 9.92] 90z
| 1200] 10.68) 10.00] .49 .43 £38] 235 8.43] 8.4¢
| 900] 7.82] 7510 623 627 6.18] 5.18] 62| 23]
600 e 7.0% 5701 56897 5.5 289 5.69]  5.70|
400! £ 837 £ 56] 3.69] 368 3.6 3.681 3388 3.4%
200] 2.361 2.5 1.89] 3.89] 1.58] 1.38] 1LE9 13§
[ 100! 1.27] 124 101 101! 1017 1.01] 101 .01
! 30 0.68] 0.67 0.54] 0.541 0.54] 0.52] 8.54{  0.53
[ 251 0.371 0.36 0.26; 0290 G.261 0.29] 0.291  ¢20
i 18] 0.321 0.311 0.26i 003 0.25] 0.25] 023{ " 0Z3]
! i2 0.284 0.28] 0234 0.2 0.221 022% 0221 0232

-
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Feeder Cabie ' : COPPER FEEDER COST
b

Densiny=
850-2550

Densirys
€530-850

Densiry

Cost UG/Bre } Cosi Aenal
>2550

|

Densiny=
0-5

Density= |[Dansiry=

Size 3200 2006350

j 4200] 25.70 25401 2048|2049 20.50] 20501  20.31] 30.52
[ 3600 2220 21.50] 17 68  17.6%1 17700 17.50f 177 17.74
I 3000] 1§.80] 18.50f 1497 14970 1558] [298] 12996 15.03
24D0] 12.50] 1$10f 1539f 11401 11401 11200 11430 11.43
1800] 12.44] 1224 9.90] 9.9 8.91] 3.9} 9.92] 954
1200( 10.68] 10.00 8.38 £.39] 8,411 8.41] 844  3.49

900 7.82] 7.51] 6.180 519 €.19] 6.19] 211 623

600] 7151 7.03 3.68)  3.49] 3.69] 265} 5681 590

200! .62} 4.56 3.68] .58 3.68 3.68] 3.68| 349

| 2000 2.361 2.331 1.£§; 185 1,83 1.28] 1.88) 139
} 100] 1271 i 26 1.01] 1.0]] 1.01] V.01 1.011 10!
501 0.68 0.87 0.341 0.54] 0.54} 0.54] 0.5¢4] (3=

23] 0.37I 0.35] 029 02%] 039 029 328) 03¢

2ble ’
Pissy ; Czsiz  {Cost UG/Brd ! Cos: 4Azz) iD:.':sér}ﬂD- 183Tv= [Densine= | Densiny= iDensinve {D::.s."y
Czdle| Size | ‘ 0-5 | 5200 |200-650 | $50-850 (850.2550] >255
Cost | | J ’
i JEEY 3.56] 3.22 2.4 <.21] <.37] 257 <200 242
| 98] 380 323 1031 3010 29 2.98] 3.600 .02
72 284 265 226 ZZ3 223 233 224 238
S0 2.21] =23 1.82) LSl 1.48] 1.88] 1.801 191
28] 1.98] 1.84f 1.58] 1.37] 1.35] 1.55] 1.361 157
36} 60| 1.46] 1270 128 1.251 125] 126] 1327
24 118! 1.05]  0.94] 053y 0.c1} 0.94) 0.52)  0.3)
18] G.98] 0851 0781 0TI 075 033 078 6]
| 13 0.79 0.661 0.431 D.£2) 0.60] 0.601 0.1 0.82)

to
NS
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€t

Row & Plavt Type [Urbary Density | Surface Weighted Cost Bejow Acrial

Ruyral Category / Factor Cround Densiry
I j Densiry Adjustment

Adjustmen:

il Dissibution iUroan | s3%55 IRockH : 23.55352] 1.18] 1.
N 2! ] | {RockS ] 17.56779] 1.30f P21
3] | i INormal i 1357 143] 1.30] 1.0<]
“IDwswoution |Ursan [850-3555 |Rocki ] 16.58868] 0.83] 0.87
i i ! |RockS | 10.072338] 0.72] 0.97]
| 6] i l {Normal | 7.62622 0.72] 0.95
[ /iDisTibution  Ruzal | 650830 |Rocks i 13.12333] 1.07] 23]
[ 8| ; ] {RockS 1 7.76892 §.36] 1.20]
| 9} | j iNormal ! 6.0704< 2.10] 1,28}
[ '0Diswinution [Rome! | 2002350 RockH i2.23557] 1.0 1.03]
| 11 f | |RockS i 6.45727) E 1.57f
| 12] ! ! INomsal ] 348223 1.01] i8]
| 13iDissibeion [Rural 15300 iRockH ; i1.632 0.85] 0.62]
| Il f i [RozkS ; 4.03G83] 0.85] 0.89]
| 15] i | (Normal ! 2.4582%] 0.77 0.8}
[ [SiDiszbution  [Ruml | 6F Romm 11.95451] 0.57] 0.57]
| 17] ; i [RockS 4.8350%8] 0.8<] 0.82]
| L8| | _é Norma) | 1.77132] 0.37] 0.67
| 19{Feagar IUrsan | >3350 ixoekd i 23.58252] 1L1E] 1.05]
[ 201 i i [Rocks i 17.5677¢8] 1,30} 121
211 i i {Normai i 13.371143] i.301 102
22{Fecder [Urben 18502350 Rocks i 16.58853] 0.85] .57
33 [ i JROCKS ! 10.07238] 0.72] 0.87
[ ey [ | Nommal | 7.62824] 0.72] 0.98]
[ 25iFeeder Rural | £30-850 Rockn ] 13.367323] 1.07] 125
[ 26} i i iRockS ; ity 1.38] 130
I Z7! : ! [Norma} | 8.0882] 2.10] 1.46)
[ 28 Freder [Rerz! 1 Z00-630 [Rochs i 12.718575] 1.0 1.03]
[ 29 I i {RockS I 6.42913] 1.13] 1.07
I 20; ; ; (Normal | 3.3957] 1.0} L€
[ 51iFeecer IRw2! | 3200 1RockS | 1147224 0.95] £.92]
[ 22 | ! ~_iRotkS i 2.085437] 0.83] C.2o
l 331 ] ] {Norma] | 2.544192] 0.77] C.8}
[ 34{Feedzr Re2l |08 JRocks | 10.85823] 0.63 0.87]
] 357 1 ' [RockS ] <.82842] 0.84] 0.82]
[ 38| i ! Normal | 1 95516 G.57| 0.671
F 37iFber [CrPan | >2550 |Roonn i 23.56262 1.18] 1.05]
| 38 ,' : [RockS ; 17.44071] 1.50] 1.09}
39] j | iNormal | 13.51)48] 1.30 ).0z]
b 20|Fiber IUrten 18503850 Rocke p 16.58868] .83 0.67
t 21 ! i IRocks i 10.07238] 0.72] 057
43/ | | Normaz] | 7.62624] 0.72] 0561
[ <3|Fiber {Rurel | 530-850 (Roekl ] 13.15253 1.07] 1.2=]
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[ = i g . [Rock$S | 7.76892 1.36 1.50
43 I ] Normal | 6.07524 2.10] 1.46
<6[Fiber {Rural | 200-850 [Rock | 11.43557 1.0< 1.05
47| ! i IRock$ i 643722 113 1.07
<8 | ! INorma) i 3.48428 1.0} 1.16
29{Fiber [Pural | 5.200 |Rock | 12.2031) 0.96 0.92
30| ! i [RockS | £.54391] 0.85/ 0.89
51 i i [Normal | 2.40656 0.77 0.81
32[Fiper jRurzl | C-5 |RockH | 122328705 0.52 0.87
33) | | RockS i 4.83672 0.84 0.82
521 | [ [Normmal ! 1.71786] 0.57 0.67
Surfact Texture Table
| Texzture Impact? Deszription of Texture
I D}3lank
BY ! H3ouldzry
{EY-COS | 3ouicery Courss Sand ]
BY.FSL | H3ouldery & Fins Sandy Loam
BY.L ! HBouwlderv & Loam
3Y.LS i H3oulderv & Sandy Loam
BY-SiCL i l|Bouidery & Silov Cizv Loam
BY-SL ! | Bouldery & Sancy Loam
aYv f 1{Very Bouidery
BYV-F51 i 1{Very Soviderv & sine Szndy Loam
BYV.L i 11Very bouléerv & Loamy
BYV-LS i 1{Very Bouiderv & Loamy Sand
BYV-SIL i 1|Very Bovidery & Siit
B5YV-SL i 1{Very Bouldery & Sancy Loam
3YX i liExTemely Souldary
BYX-FSL HExTemeiy Soulfer & Fine Sandy
iLoam
3YX-L | lIExzemely Bovidery & Lozmy ]
BYX-SIL | HExreamety Bouigery & Siit Loam
BYX.SL I l1ExTemely Souldery & Sandy Loz
C } QiClay
CB ] O0iCobbiv
C3A | | lAnguelar Cobnjy
CBA-FSL J|Anguler Codbly & Fine Sendy
Loam
CR-C | 0iCobbiv & Clay
CB-CL { OiCobbiy & Clav Loam
C3-COSL i QiCobbly & Coarse Sendy Loam
CB-F3 i 0|Cobbly & Finsz Sang
CB-FSL I 0|Cobblv & Fine Sandy lLoam
CB-L | 0iCobdiv & LoaTy
CB-LCOS | OiCobbly & Lozmnv CourseSand
CB-LS I UlCotdly & Loamy Sang
CB-S } DiCobbiv & Sand
CE-5CL ! OiCobbiy & Sandv Clav Loam
CB-SICL i 0!Cebbly & Siitv Cizv Loz j




Spnn:
Daocket No. 961230-TP
James D. Dunbar, Jr.

e
J‘.B")i-

OiCebbly & Sii: Loam |
HCobbiy & Sancv Lozm |

CB-Si.
Cav

HVery Cobblv

5V

_'
Y emy Cobslv & Clay ‘]

[CBV.CL

1iVery Cobbly & Clay Loam

|
[CBV.FSL i HVYery Codolv & Fine Sandy Lozm
[C_BV-L i i|[Very Cobaiy & | Loamy
LCBV-LFS i 11Very Coboiv & Frae Loamy Sa_-'m'—]

[CBV.LS

1| Very Cobgiv & 7 Leamy Sang B

[CBV-MUCK

i[Very Cobbly & Muck

|
[CBV-sCL i 1{Very Cobbiy & Sandy Clav Loam —I
[&BV-S]L j HV ery Cebbiy & Sik
|CBV-SL f {[Very Cobbiv & Sandv Loam
[C3V.VFS 1 HVery Cobbly & Verv Fine Sand

(%

If_r'c'ﬁ-lv Cozbly

{CEXL

HExos smsly Cobsiv Lozm

L] _.U_LJ

{C:X-"* i !5;:‘:-:--'v Cooblv & Clay
!_:::X St | HExTemeiv Cozdivé: Skt
IC2X.5L | HZxTemeiv Cobbly &iSandy Leam
LBX-V:-:..'_ ' Hexzemel Copoly Very Fine Sancy
il.oa.:n T
?C,_E 0lCoprogenoys zamn
{CIND ! OlCinge=
{ICL ] 0{Ciav Loar
Ic™ ; 1{Cementag il
ICN e 0iCramners i
JCN-CT OlChamnery & Clav Loem ]
[CN-FSL i OlChenne~ & Fint Sancy Loam J
JON-L j 0IChannerv & Loy -]
[CN-SICL i Oillannery & S Clay Loam |
JON-SiL | 01_...’:“-\ & Siitv Loam |
[CN-ST j OlChanneny & Sancy Leam ]
_‘C]\V ! OiVery Chznnery [
ICNV-CL ,‘ 0iVery Chammer 2 & Ciav f
ICNV.L 0/Verv Channery & Losm 1
EN'V-SCL CiChannerv & Sendy Clav Loam —}
[CNVCSTL OlVery Chamnem & 5i i~ Loam |
|CNV-SL 0iVery Channeny & Sancy Loam ]|
[CNX j UiZxzemely Chznnery B
CWNX-SL ] OlExTemely C'za:*ﬁ-"\ & Semzw ’og]

Iccs

0jCozrse Sang

5D

0]Coarse Sandv Loam

H
ICR : NChemy
[CRT ; 11Coarss Chery
[CR-L i HChemy & Leam
CR-SICL 1Chermv & Siley Ciav Loam

NCherrv & Silny Loam

HChemv & Sandv Loam

HVen Chemy

Ve Chemv a Loat

12
~1
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HExzemeiv Chemy

NExTemely Cherv & Sinv Lozm

OiDioiomaczcus taxn

E

OiFibric Mziena)

—

OlFine
O|Flagey

0lFlaggv & Fine Sandv Lozm
S0 -

OiFlagey & Loam

0|Flaggy & Silry Clay

OiFiaggv & Silrv Cl2y Loam

FL-SIL GiFlagzy & Silov Loam ]
FL-SL OlFlagev & Sandy Loam ]

HVery Flaggy

HVerv Fiavey 2 Coarse Sandy Loz

]

FLV-L g HVery Flagev & Loam

HVerv Fiagev & Siiry Clav Laam

-
]

e o
U fi

HVery Flagev & Szndv Loam

]

HExzemejy Flap o

! TiExTomaly Flagev & Loamy

Oifrazmenia) Mziorma

0iGreveliv

DiCours: Cveliy

OIGrave! & Ciayv

|GR-CL ] 0lC=zvei & Ciav Leam

GR-C03 : QiCrvel & Course Song

{GR-COsL 5 0{Cravel & Cearmss Sanav Loam
i

OlFine Crave!

OiFine Grave! Siitv Leam

IGR 7S

OlCravej & Fing San

IGR-FSL

0]

01Crzvel & Fine San

¥ Lcam

[GRL

0iGravel & L oam

]GR»LC 3

01Grave] & Loamy Cowse Samg

|GR-LTS

NCravel & Lcemy Finc Sang

QGCrave) & Loamv Sand

CR-LS
CR-MUCX

0iGravel & Muzk

xS

0ICrave! & Szmg

|GR-SCL

CiCGravej & Szncy Clay Loz

[GRSiC

GiGrave! & Silry Ciav

[CR-SICL

DiGravel & Siiry Cizv Loz

IGR-SIL

0{Cravei & Silrv Loa=

OlCravei & Szndy Loam

01Grave!l & Very Finz Sencv Loam

GR-VFSL
CRV

HVery Graveljv

HVery graveliv & Ciav Lazm

i{Very Crvelly & Course Sand

HVery Cravelly & Covrae Sangyw

SENENENNY JJJJ@JJJH_JqJJJJJJJJJ
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L

iLoam .

i
GRV-FSL | 1Very Gravelly & Fine Sandy Loam
GRV-L i HVery Gravelly & Lozm
GRV-LCOS 1{Very Gravelly & Leamy Course
Sand
GRV-LS | ||Very Gravelly & Loamy Sang
GQRV-5 i HVery Gravelly & Sand
GRV-SCL i 11Very Graveliy & Sandy Clay Loam
GRV-SICL ] ![Very Gravellv & Siiry Clay Loam
GRV-SIL i 1/Very Gravelly & Sil:
GRY-SL ] ! [Very Gravelly & Sandy Loam
GRV-VFS | 1|Very Gravelly & Very Fine Sand
GRV-VFSL 1[Very Graveliy & Very Fine Szndy
Loam
GFX | HExTemely Gravelly
GRX-CL i HExzemely Graveliv & Cozrse Loam
GRX-COS i JZxremeiv Graveliv & Coerse Sang
GRX-COSL f HexTemely Graveliv & Coarse Sancy
! Leam
GRX-FSL ViEZxzemely Gravelly & Fine Sanc
‘ Loam '
GFX-L | HZxremeiy Craveliv & Loam ]
GRX-LCOS 1|Exzremely Gravejly & Loamy
! Coarse
CRX-LS J [Exzemely Graveliv & Loamy Sanc
CRX-8 i JIExTemely Cravelly & Sand
GrRX-SIL I HExTemeily Craveily & Siinv Loam
GRX-SL i l{*x::':f'w: v Crzvellv & Sznevy Loam
Gvye ! 11Gvesifzrovs Mz':.“ B
=M : OiFemic Maismal
ICE { Viez or Frozen Soi)
IND i ilincurzied
L ] Oiloam
LCOs i OjlLcamy Course Sand
LFS | Ollozmy Fins Sang
is ! O]Lezmv Sané j
LVFS | QiLozmy Very Fine Sand j
MARL ; 0|Mart ]
MZDIUM COU? | O[Mecivm Course i
ME i O/Mucky N
MX.C A CiMucky Clav
MK-CL | OiMucky Clav Loz
MX-FS§ { OlMuck & Finz Sanc
MK-FSL ! ClMuck & Fine Sandy Loam
MK-L | OiMucky Loam
MK-LFS { CiMucky Loamy Tine Sang
MK-LS ) OlMucky Loamy Sand
M-S i OiMuck & Sand
MK-Sj { OlMucky & Siloy
MK-SICL i OiMucko & Silov Clav Loam
MK-SIL ! OiMucky Sik
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f
IMK-VFSL | OlMuciy & Verv Fine Sancy Loarm
MPT | OiMucky Pear
MUCK | OiMuck
PEAT i O{Pza: |
PT [ 0fPeary
RB i 1 [Rubbly
RB-FSL i I Rubkiv Fins Sandv Loam
S | 0{Sang j
sC | 0iSandy Clay
SCL ! GlSandy Clav Loam
S5G i OlSand & Grave]
SH | 0|Shaly
H-CL | 0iShaly & Ciav
SH-L ] OiShale & Lozm
$H-SiCl ! QiShaiv & Sm'v Clay Lozm
SH-Sil { OiShaiv & St Lo
SHV i HVery Shaiv
SEV-CI i HYery Spalv & Clav lcam
SHEX i VExzemely Shaiy
Si | oSk
SiC [ 0|Siky Clay
SiCL ! CISilzy Clav Loam
SIL i 01Siit Lozm
T ; BiSendy Lo
sP i 0l5zpric Mataria!
SR ! 0iSzerfizd
5T ! 0iStenv —f
ST-C ; 0!Siorv & Ciav
ST-CL ! O|3tony & Clev Loam
{ST-COSL ! OiStony & Cousse Szndy Lozm
[ST-FSI | DiSiony & Fiza Sandv Loam
IST-L ! OlStonv & Lzamy {
ST-LCOS I 0[Stonv & Lcamy Cowse Sang
ST-LF i OlStonv & Leamy Fine Sang
ST-LS ! 0i1Steny & Lsamy Sand IR
ST-SIC : OiStony & Siitv Ciay ]
ST-SICL ; OiStony & Siity Cizv Loamr R
ST-SIL I OlStonv & Siit Loam,
ST-SL I O[Stony & Sandv Loam
ST-VFSL i 01Stony & Sancy Very Fine Siity
’ {...oz:n
STV | 1iVery Stony B
{STVLC f ilVerv Stonv & Clav
E‘M—CL i ]1VC’V Sieny & Clav Loarm
]S"W -VFSL ’ iI{Very Stony & Verv Fine Sandy
i Loam
STV.FSL i HVery Stonv & Fing Sancy Loam
STv-L | ][ Very Stony & Loamv |
|STV-LF3 : [Very Stony & Leamy Fine Sand

H¥erv 5 1ony & Loamv can.

30
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i HVery Stony & Mucky Pzay f

TV I HVerv Stony & Muek ]
[STV- J i{Verv Stony & Silty Cizy Loam
ETV-SI' ! 1{Very Stonv & Silrv Loam q
ISTV-SL ! H{Very Stony & Sancy Loam ]
STY-VFSL 1|Very Siony & Very Fine Sangy

( Loam
[STX | [Exzemeiy Stony
ISTX.C [ Exzemely Stony & Clay
{STX-CL [ HExTemely Stony & Clay Loam
|

llExzemely Stony & Cowrse Sand

ij'Ex::::nciy Stony & Course Sapng ‘,

Loaz
ZxTemeiy Stonv & Fine Sandy
Lozm

HExTemely Steny & Lozmy |

HEZxTemejy Stony ériozmy Covme
{Sand
] lE::—:m::‘y Stenv & ioamv Szne
— o Slor

)

i Ei
]
m

>

IExTemely Stony & Muck
mely Sionv & Siny Clav
ziv Steny & Sikty Clav Loz
SXTzmely Stonv & Silov Loam :}
Tely Stony & Sancy Loam ]
mely Story & Very Fine
' Loam '

i}
n

3 /
tf
L]
o

i

4

—

Il

i

i
n

i

Ml

{1

1Se
i{Slary
HSiztv & Loamy
Helarv & Siltv Loam
1iVerv Slary
HExzemely Slarv

YK i Clunknown
VW3 ‘ ! HUnweatiered Searoex

-

—————

{ 0'Va—abie

- |
[8)

.

ﬂ[ i
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f Eld4:Gle

Distribution UG/Actial Mix
E21:Gag

Fiber Feeder UG/Acrial Mix
l £10:G37 ,

ATTACUMENT A

Uthao Fiber Table

Lil(l? ‘wh‘J

Hd: Ky
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_Copper Feeder UG/Acrinl Mix Table
121 : K2y

(-Rlu‘aL!:‘ibsfrJﬂhlc

ch;_ilx/!_’ii__l_’l_‘mr]_hlc

[ 130 K37 ,

Distribution Cable size Table
=L an Cable size

Iﬁmo: 155

Feeder Cable Size Table
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H76 : 186

Sutfuce Texture Table
145 1405
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Cosl for AFC/SLC 200 Equipment
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CO Switch Cost Table
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Voice Grade Ratio Table
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