AUSLEY & MCMULLEN ,
"' ' ATTORNEYS AND COUNSELORS AT LAW i”.E EGP‘I

ERT SOUTH CALHOUN BTREET
P.0. BOX 38| (ZiP 32302)
TALLAMASSEL, FLORIDA 32301
IPO4) ER4A-PIIS FAX (DO4) EER-THEO

August 12, 1996

Ms. Blanca S. Bayo, Director
Division of Records and Reporting
Florida Public Service Commission
2540 Shumard Oak Boulevard
Tallahassee, Florida 32399-0850

Re: Docket No, 960838-T7?

Dear Ms. Bayo:

Enclosed for filing in the above-styled docket are the
original and fifteen (15) copies of each of the following:

ACKN__ 1. Prepared Direct Testimony of William E. cheek. DY A4- 9 (
AFA
APP 2. Prepared Direct Testimony of James D. Dunbar, Jr. DS"Q;ZE_..:Q;A
CAF 3. Prepared Direct Testimony of Randy G. Farrar. (:)‘34 Q.?_L‘;‘ é

U

Please acknowledge receipt and filing of the above by stamping

CTR the duplicate copy of this letter and returning the same to this

it -
pAg s MEARER

EEG =L Copies of Sprint United/Centel’s prefiled direct testimony are
LIN 5 -~ being served on counsel for MFS by overnight express delivery.

orPC I Thank you for your assistance in this matter.

RCH
S RECEIVED & FILED 1‘-"f
foe Mg -4 ;* # ?

Was = e

0OTH EPSC-BUREAU OF RECORDS s ans C’
Enclosures 7
cc: All parties of record g‘% 9\ rz,
- 0

UMEHT NUMAFR -

FP5C-FECORDS/REFORTIN



- o UM A W N

10
11

AFA 13
APP
CAF ——14

A.

I.

A.

i v

EPSG-UUREAU OF RECORDE ™

___Madison Uniw it
RECEIVED & FiLey % L

UNITED TELEPHONE COMPANY
OF FLORIDA

CENTRAL TELEPHONE COMPANY
OF FLORIDA >
DOCKET NO. 960838-TP A

FILED: August 12, 1996

BEFORE THE FLORIDA PUBLIC SERVICE COMMISSION

£LE GiE)

DIRECT TESTIMONY
OF

JAMES D. DUNBAR, JR.

Please state your name, place of employment, and business
address.

My name is James D. Dunbar, Jr. I am employed by

Sprint/United Management Company, an affiliate of United
Telephone Company of Florida and Central Telephone

Company of 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 College (now Widener
University), Chester, Pennsylvania with a split emphasis

in Computer and Nuclear Engineering. In 1983, I received

a8 Master of Business Administration degree from James
Hnrriuonbur%cErgiﬁgﬁng;ﬂyﬁﬁﬁg an
CBY28 aus 128

FPSC-ELCURULIHEPGHIJHE
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emphasis in Business. I have also completed numerous
industry engineering and related courses in General
Engineering, oOutside Plant Engineering, the Bell
Technical Center Course in Long Range Technical Planning,
Transmission Engineering, Traffic Engineering, and
Transmission Noise Mitigation.

What is your work experi:nce?

From 1966 to 1970, I served as an Officer in the u.s.
Army Signal Corps leading or commanding signal units on
various communicacions assignments including command of
& U.S. Strike Force International Communications Team.
Responsibilities included the provision of FM, UHF,
microwave radio, radio/wire integrated links, land line,
switching, network control, and secure communications,
Following active duty, I continued in a reserve status
assigned primarily to the U.S. Army Air Defense School at
Ft. Bliss, Texas as a senior communications instructor

and course analyst.

From 1970 to 1973, I was employed by the Denver & Ephrata

Telephone & Telegraph Company in Ephrata, Pennsylvania.

My duties included Outside Plant Engineering, Traffic

Engineering, COE Engineering, development of certain cost
2
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studies, and some Circuit Equipment maintenance.

I have been employed by Sprint Corporation or one of its
Predecessor companies since 1973. From 1973 to 1985, I
was located in Virginia. Prom 1973 to 1974, I was an
Outside Plant Engineer with responsibility for many
projects including a complete rework of the University of
Virginia loop plant. T worked as a Transmission Engineer
during 1974 and then was assigned to manage the state
capital budget and outside plant planning group for the
1974 to 1976 period. This group was assigned
responsibility for engineering all outside plant capital
projects in excess of $25,000 and budgeting for all

classes of plant. From 1976 to 1978, I was District

~Plant Manager for the 1800 square mile Southern Virginia

District where I managed the Construction, Maintenance,
and Installation forces.

From 1978 to 1984, I managed various Regulatory costing
functions, including the state depreciation and cost
separations group. From 1984 to 1985, I was General
Manacier - Interexchange Services where I managed the cost
separations, rates and tariffs, depreciation, and the
interexchange carrier billing/contract and interface
functions. I was a member of the Virginia Telephone

3
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Association Separations Committee.

From 1985 to 1993, I was General Staff Manager -
Separations for the predecessor Centel Corporace Staff in
Chicago, Illinois. My job functions included managing
the cost separations staff, the revenues and earnings
monitoring function, the programmer and modeling support
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
(from 1987 to 1991), and the Policy Analysis Committee.

I also taught a portion of the USTA Separations Classes.

From 1993 to the present, I have been assigned to the
Sprint/United Management Company Local Telephone Division
Staff in Westwood, Kansas. From 1993 to 1994, I was
Manager - Separations with responsibility for the merger
of the Centel and Sprint separations functions and
various other costing and monitoring activities. Since
1994, I have been in my current position with
responsibility for analysis and modeling of costing
issues, such as LIDB and 800, broadband implementation,
and the development of the Benchmark Costing Model (BCM)
4
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II.

IIX.

sponsored by Sprint, MCI, NYNEX, and US West. I am a
coauthor of Benchmark Cost Model 2 (BCM 2). In 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 its inception and am a member of the
current TIAP Broadband Model development team.

Burpose of Testimony

What is the purpose of your testimony today?

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

costs of loops, from which prices can be developed.

Benchmark Costing Model 2 (BCM 2)

What is the origin of the BcM 27

BCM 2 was developed as a joint effort by Sprint

Corporation and US West to address critical comments

filed with the FCC in CC docket 80-286 in response to the
5
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A.

Q.

Joint Board’s request for comments regarding universal
service and specifically the original BCM. In this
testimony, when I refer to Sprint, I am talking about
United Telephone Company of Florida and Central Telephone
Company of Florida. I will refer to these companies’
parent company as Sprint Corporation. The BCM was
developed by Sprint Corporation, NYNEX, MCI and US West
(Joint sponsors) in respcnse to the FCC’s exprassed
interest in considering a model which develops "proxyv"
costs for the provision of basic telephone service at the
CBG level. BCM 2 was filed with the FCC on July 3, 1996,
for consideration in CC Docket 96-45 (Federal-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 a universal service solution at both
the federal and individual state levels, including
Florida. It is also a comparative tool to test the

reasonableness of other costing mechanisms.

What are the results of BCM 27
6
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Q.

BCM 2 produces a benchmark cost range for a defined set
of basic residential telephone services assuming
efficient engineering and design criteria and the
deployment of current state-of-the-art transmission and
switching technology. It uses the current national local
exchange network topology. BCM 2 provides a benchmark
measurement of the relative costs of serving customers

residing in given areas such as a CBG.

What does BCM 2 not do?

BCM 2 does not define the actual cost for any telephone
company, nor the embedded cost that a company might
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 a Census Block Group (CBG).

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

by the Bureau of the Census which ideally contains

approximately 400 households. There are 9,087 CBGs in
7
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the State of Florida.

Please define basic telephone service as it relates to

the benchmark costs developed by BCM 2.

Basic telephone service is defined as voice grade access
to the public switched network with the ability to place
and receive calls, reosidential one party service, touch
tone, a white page directory listing, and access to
directory assistance, operator service, and emergency

services, e.g., 911/E911.

Please explain how monthly costs for basic telephone

service are developed within BcM 2.

All cost calculations are derived in terms of efficient
and state-of-the-art investment. The techneology used in
the model must be forward looking and actually in use
today. In order to determine a monthly cost for basic
local service by CBG, the individual investments for the
piece parts must be summed to include loop and structure
investunents, electronic circuit equipment investments and
switching investments. 1In order to determine a monthly
cost for basic local service by CBG, BCM 2 uses both
investment related expense factors and line related
8
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Q.

expense factors. The investment related factors are
developed separately for three plant categories: cable
and wire facilities, switching equipment, and circuit
equipment. A separate annual cost factor is developed
for line-related expenses. 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 local service.

What are the three m:jor steps of the BCM 2 process?

15 Build the data input file to be used in the model.

Since CBGs consist of about 400 households, 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 also
assigned to a 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

9
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2.

commercially available mapping progranms. This
results in a CBG specific data input file to load
into the BCM 2 model.

Determine the appropriate feeder and distribution

plant for the relative location of the CBGs.

The BCM assigns all CBGs in a quadrant to a single
shared feeder :nd selects the appropriate loop
technology for each CBG. The model then sizes and

prices the feeder and distribution cables.

The appropriate placement costs are then developed.
This step uses U.S. government data for terrain and
density to develop estimates of loop placement
costs within the CBG.

Develop the appropriate switching costs.

This step develops the switching costs associated

with serving each CBG.

10
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Methodology of BCM 2

Have you prepared an exhibit that describes the
methodology used in BCM 2 to develop proxy costs for
basic exchange service?

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

Mr. Dunbar, what is the average loop cost produced by BCM
2 for the Maitland/Winter Park Area?

It is $20.01.

Does this conclude your testimony?

Yes.

11




Benchmark Cost Model 2
H-tl'lodologi

geographic areas allow the model to identify specific areas which are high cost to
serve because of the physical characteristics of the area.

The BCM2 assumes all plant is placed at a single point in time. All facilities are
created as if the entire country is a new service a‘ea. Therefore, the BCM2
reflects the costs a telephone engineer faces inst tling new service to existing
population centers.

BCM2is a geographically-based high level engineering model of a hypothetical
local network. The basic geographic units used by the mode are Census Block
Groups (CBGs), as designated by the U.S. Bureay of the Census. There are
over 226,000 covering the entire U.S.! The basic data provided by the Census
Bureau are the geographic boundaries of the CBG, the geographic center
(centroid) of the CBG, and the number of households in the CBG. In addition ta
the Census data, terrain information from the U.S. Geologic Survey (U.S.G.S.)is
developed by CBG. This information includes data which impacts the cost of
placing telephone plant into service, The terrain data includes water table depth,

The BCM2 starts with the existing central office locations throughout the country.
The source of the central office locations is Bellcore's Local Exchange Routing
Guide (LERG). This data is input into a geographic information system where
each CBG is associated with the closest central office. Once all CBGs are
associated with central office locations, this information plus the relative physical
locations and CBG information are input to the BCM2. This basic input
information allows the BCM2 to design a local exchange network utilizing a tree
and braiich topology.

; BGHZhuplhhnfumnnym.lmuphhunn. such as a census block or the “grid",
Utiized by the Cost Proxy Model (CPM) developed by Pacific Telesis and INDETEC.,
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BCM2 methodology is presented below in the following sections: ™" 2 %%

* Assumptions for Loop Technology
© for Feeder Plant Architecture

* Assumptions for Distribution Plant Architecture

* Assumptions for Switch Technology

* Assumptions for

. Ngoriﬂmtnﬂwdopauic Local Service Costs
* User Adjustable Inputs

Major Changes From BCM to BCM2

Based upon pubﬂcconrmnulndannlysoo of the BCM, a number of
enhancements have been incorporated into BCM2. These enhancements are
designed to more accurately reflect actual engineering practices in the
developmemtnflbcllen:l'lma 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 cost areas. The major changes from BCM
to BCM2 follow.

The BCM2 includes business lines, private line loops, as well as residential
lines by CBG. State specific counts for reported business lines and private

’ mrm-mmmh-n number of fines per household. The default value is 1.2,

2
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inclusion of these lines allows the realization of all economies of s@e’ s
nuodltadwmlnopplantﬁthinmewhu center.

ineeri tions

Addiﬁumly.trmmfournujorurmmmaengimedng
assumptions changed from BCM to BCM2: switching plant, distribution
plant, feeder plant, and the placing of a cap on wireline loop investment.

Additionally, stand alone switch sizes of up to 10,000 lines, 10,000 to
60,000 fines, 60,000 to 100,000 fines and nver 100,000 lines are used.

number of housing lots in each CBG. The criginal BCM utilized a
simplifying assumption of a constant four distribution cables per CBG,

terminated at the DS1 level to reflect costs of providing service to digital

PBXs and providing wideband private line services. This is a user variable

input. Additionally, if line demand for a single CBG exceeds the capacity

of a maximum size copper cable, fiber wiil be deployed to the CBG
istance,



Sprint Unied'Cantel
Deockat Mo, $40838-TP
Jomes B. Dunber, Ir,
Exhibit No. IDD-1
Pagen d ol 12

The third major area of engineering assumption change is that the costs
for feeder plant digital loop carrier (DLC) systems reflect the fixed and
variable nature of the costs. This ensures that the cost for DLC equipment
properly reflects the effects of the equipment loading in each CBG. This is

The final major area of change is the assumption that an altemative
wireless loop technology is utilized for loops requiring investment levels in
excess of the cost of an altemative wireless technology. Based upon
ongoing trials, a value of $10,000 per loop is used in BCM2.

Other Enhancements

There are a number of other enhance nents included in the BCM2. The
BCM2 includes costs of the local loop not previously reflected in the
original BCM?, slope data is included in the BCM2 input data, and new
variables that impact structure costs are available for future use. Another
area of change provides separate annual cost factors for cost items that
are plant related and a separate annual cost factor for line-related
expenses. Three separate piant related factors are utilized for cable and
wire facility investment, circuit equipment investment, and switch
equipment investment.

Model Methods

Anumgiuns for Loop Tachnolm

Feeder cable (cable placed so that it can be supplemented at a later date)
is deployed as analog copper plant where the total loop distance is less
than the user-specified maximum copper cable length.* If the loop
distance exceeds the maximum loop distance value, fiber feeder plant is
deployed. Fiber Feeder may extend into the CBG to maintain the
maximum copper distribution cable distance.

Distribution pant may contain analog copper technology when terminating
signals at a voice grade level, or may utilize fiber loop technology or digital

k Bmmmmhrmm,dmputn.mmmmam.mm.
splicing and X

r Mmumrmmﬂmmmpwdkhnmdﬁ.wa feet, 12,000 feet, 15,000 feet, or
18,000 feet
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_ Pags S of 32
carrier on copper, when terminations are made at the DS1 signal level for a
‘percentage of business lines.

2000 equipment is used. For remote terminal requiring 240 lines or less
capacity, Advanced Fiber Communications equipment is used. Both
products are depioyed in drop/add configurations, with SLC having a total
capacity of 2,016 voice grade channels per four fibers and AFC having a
total capacity of 672 voice grade channels per four fibers.

m for Feeder Plant Architecture

Feader plant uses a tree and branch topology, with plant routes
intersecting at right angles. Each - seder cable begins at the central office
and generally ends at a terminal a the edge of a CBG. However, fiber
feeder may axtend into the CBG to ensure that the user specified

copper cable length is not exceeded.

Four main feeder routes leave each central office*: directly East (quadrant
- 1); directly North (quadrant 2); directly West (quadrant 3) and directly
South (quadrant 4). The feeder route boundaries are at 45 degree angles
to the main feeder routes.

- AwmﬂohnwhmhuﬂunbwhmwHnocaalmlnuladwithhuuder
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Feeder Plant Architecture
Corss Block Croups
. '/ £
‘-’-:-o—--_d--- ettty Sl e U .I.-'
o"' ﬁ ..-r't
Fondar Rowsy ""—.:"-._-. i
Benendary ! : L -~ 'l
! 1 i~ 7 i H
Msis Fonder i 4 : i
ey i : [ : H
Rome E [} Ot ! i
! ‘ i !
I .; ! '.'_.‘"- -.__-. | !-
; R i
Eub Faeher / 'ﬂ"'-
o e L —
e o &

Both copper and fiber feeder cables share the structure and placement
costs in the main feeder systems. As the main feeder routes move away

Copper feeder cables range in size from 25 pair cable to 4,200 pair cable,
while fiber feeder cable sizes range from 12 strand cable up to 144 strand
cable. Feeder plant costs include the material cost of cable and
electronics, as well as the capitalized cost of structure and placing the
cable, electronics costs at the central office and remote terminals, as wel|
as costs of in-line terminals, splicing and engineering,

Anun_mgliom for Distribution Piant Architecture

The BCM2 assumes that all households within a CBG are uniformly
distributed. In rural areas, the CBG area input data has been reduced
reflecting the removal of areas that do not have road access,

Distribution cable begins at the end of the feeder cable and continues to
the customer premise. The distribution plant is designed to reach all
households in the CBG through the placing of cables between subdivision
lot lines.



lnhrgernmcast,itmyba 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

Bl Remote Digital Terminal ™= Copper Facilty  -- Drop Wire
*®  Pedestal mmm  Fiber Facility

fi
I
.1

Since business lines are now included by CBG, the BCM2 distribution
architecture uses fiber distribution cable in very dense CBGs that require
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larger cable capacity than a maximum size copper distribution cable.
Additionally, BCM2 terminates a percentage of the lines in these dense
CBGs at a digital DS-1 signal level, since a percentage of businesses have

digital PBXs or wideband services that utilize such capacity.

Assumptions for Switch Technology

The BCM2 uses five different size generic digital switches for calculating
swiltch investments, Using Bellcore’s LERG information, a switch is
designated as a remote switch or a stand-alone switch. Stand alone
switches are spiit by line size grouping: up to 10,000 lines; 10,000 fines to
60,000 lines, 60,000 lines to 100,000, and over 100,000 lines. Each size
Mhulmﬁueﬁxndormrtupmsund a unique per line cost. The
start up cost includes central processor frames, billing and data recording
equipment and frames, miscellaneous power equipment and back-up
power, the main distribution frame, fiames for testing, and basic software.

Assumptions for Density

CBG densities are calculated in a three step process. First, the business
lines are divided by a user input density adjustment. The default value for
the density adjustment is 10 business iines occupying the physical space
of one line. In the second step, the adjusted business lines are
summed with the CBG households. Finaily, this sum is divided by the
square miles of the CBG. This insures that the proper density
characteristizs are assigned to the CBG.

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

0 < and <= 5
5 <and<= 200
200<and < 650
650<and <= 850
850 <and <= 2,550
> 2,550
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U.S.G.S. data for four terrain charactenistics that impact the structure and
placing cost of telephone plant are included as inputs to BCM2 by CBG.
These terrain variables include depth to water table, depth to bedrock,
hardness of bedrock, and the surface soil texture. Combinations of these
determine one of four placement cost levels. The normai
placement cost for a density group occurs when neither the water table

Algorithms to Develop Basic Local Service Costs

Feeder Plant Distance

Typically, each LEC central office has four main feeder routes, radiating out from
the central office (BCM2 uses an East, a North, a West, and a South main feeder
routes). Branching off from the main feeders are sub-feeders, typically at right
angles to the main feeder, giving rise to the familiar tree and branch topology of
feeder routes. Subscribers or homes are somewhat randomly spread within the

from the central office increases.

The geographic centers (centroids) of the CBGs may fall in any of the four feeder
route serving areas. In order to determine on which of the four main feeder
routes (or quadrants) a CBG is served, an angle 0 is calculated. The angle Q
represents the counter-clockwise rotational angle between a line connecting the
CBG with the closest central office and a line headed directly east from the
central office. This is displayed in the figure below.
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Determination of Feeder Quadrant
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The relationship between the angle £ and the feeder route is found in the table
below:

East Feeder Route (Quadrant 1) 315° <= 45¢
North Feeder Route (Quadrant 2) 45° <=  135°
West Feader Route (Quadrant 3) 135° <= 225¢
South Feeder Route (Quadrant 4) 225° = 315°

To estimate feeder plant costs for a given CBG, the length of the feeder cable
from the closest central office to the CBG is approximated. For purposes of
simplification, Rhwmmc%&muam in shape, with the
households within the CBG distributed uniformly. As discussed, in CBGs with
less than 20 households per square mile, CBG area is reduced to eliminate non-
Populated areas. Additionally, it is assumed that sub-feeder cable generally
ends at the edge of the CBG, unless the CBG boundary overlaps the main
feeder route, in which case no sub-feeder plant is used. Thus, calculating the
feeder distance becomes a two-step process.

First, an airfine distance is calculated using the latitude and longitude of the
closest central office and the latitude and longitude of the centroid of the CBG.
Next, the airline distance is converted to an equivalent feeder plant route length.
This conversion becomes a simple mathematical model.

10
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Feeder Distance Calculation

Cenmal
Office

Aidinedisnnmbehueenﬂuamnu‘ainfﬁu and CBG centroid = Line ¢
Angle between Main Feeder Route (Line b) and Line ¢ = «
Main Feeder Route Distance to CBG = Line b = ¢* cos a

Sub-feeder route distance is calculated in a similar manner, however, the sub-
feeder does not extend into the CBG.

The preceding distance calculations may be increased if the minimum or
maximum slope measurements for a CBG reach the trigger values. If the slope
is greater than the trigger value, then the feeder and sub-feeder distance are
increased by a user specified factor.

Shared Feeder Plant Distance

CBGs that are served along a common feeder route share feeder facilities. The
BCM2 calculates the distances for the shared feeder segments by calculating the
Line b distance described above for each CBG in a quadrant. Once the Line b
distances are 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 quadrant 1 is shown below.
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In this ait:ample. there are three feeder segments in quadrant 1, main feeder
segment X,, main feeder segment X,. and main feeder segment X,. The
formula for calculating the feeder segment distance is:

For n (the number of CBGs within a quadrant) > 1,
Main feeder segment X, = b,-b,,

The total feeder distance for a CBG is the sum of main feeder distance and sub-
feeder distance.

Cable Capacity and Material Investments for Shared Feeder Plant

The required capacity of a segment of copper feeder plant is determined by the
sum of the lines of all CBGs utilizing that particular segment and copper
technology. Next, the sum of these lines is divided by the fill factor for the
density group associated with the segment. This calculation yields the copper
cable capacity required for the segment. The BCM2 then *looks up” the cable
Capacity in a table to determine the actual cable size available (and its
associated cost per foot) to meet the segment capacity. If the required capacity
is greafer than the size of the largest available cable, the BCM2 determines the
number of maximurn size cables and the next size cable to meet the capacity
needs of the segment. The copper feeder cable sizes available in the model are
25, 50, 100, 200, 400, 600, 900, 1200, 1500, 2400, 3000, 3600, and 4200 pair.
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The required capacity for a segment of fiber feeder plant is determined in a
similar manner, however, SLC technology and AFC technology cannot share
fiber strands because of differing transmission parameters. For SLC systems,
four fibers can Cary up to 2,016 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 s .fourﬁbem:annnyuptuﬁ?'zvuimgmde
paths. Like SLC, each additional increment of 672 voice grade paths capacity

The total capacity for a fiber feeder segment is the sum of the required SLC fiber
strands and required AFC fiber strands, The BCM2 determines the number of
maximum size fiber cables and the size nfﬂuaddiﬁonalﬁbercablatnmaetthe
capacity needs of the segment. The fiber feecer cable sizes available in the
model are 12, 18, 24, 36, 48, 60, 72, 96, and 144 strands.

Onmnmmwsubhm:ndmstperfmthdamnnm,atatal
material cost is calculated for the segment. This calculation is the material cost
per foot muitiplied by the number of feet of the feeder segment. Each CBG that
uﬁlhutmmﬂhﬂlﬂiu:hmﬁemterialmtonanaqunlmtparunn
(per line).
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Distribution Plant Distances e e

The design of the plant within a CBG is dependent upon the number of square
mmmcm.umllnﬂunmnhuofhomeholds served within the
CBG. meme'umamdmmﬁnwmmmm CBG is greater
mmmmem&hW{mdﬁedbyﬂmum. If the
wﬂhhgm.hnhlpprnprhtanmmmwug:wmbe
extended m_mcaamcmmm-mmmuwm distribution areas.

The vertical distribution distance per feeder-type leg within the CBG is calculated
as width of the CBG divided by the number of feeder-type legs, less two base Iot
side lengths. Thehuizmhlnwhgdimnmformpparfadfrﬂu within the

horizontal plant legs serves an equal portion of the CBG line capacity as do the
vertical legs. As with feeder plant the cable sizes (and their cost per foot)
deployed by the model are determined by utilizing a “look up” table of the

The copper distribution cable sizes available in the model are 12, 25 50,100,
200, 400, 600, 900, 1200, 1800, 2400, 3000, and 3600 pair. The fiber distribetion
cable sizes ava/lable in the model are 12, 18, 24, 36, 48, 60, 72, 96, and 144
strand

14




Sprint Unsted/Cantal
Dockst Mo, $60808-T
James D. Dusbar, Jr.
Exhibit No. IDD-1

The total distribution cable material investment is calculated as follows for botr™™ 1* *32
Copper cable and fiber cable:

Distribution Cable Investment = Number of Horizontal Distribution Legs *
Horizontal Distribution Distance *
Horizontal Cable Cost Per Foot +
Number of Vertical Distribution Legs *
Vertical Distribution Distance * Vertical
Cable Cost Per Foot

Structure and Placement Costs

Sbumnwmamutufphm;;phnt include the costs of poles, conduit,
innerduct, etc., mmmmdwm cable and wire facilities
plant. The BCM2 uses a cost per foot for structure that varies by plant type,
terrain, and density group. nnprmnuﬂumdmmmandphdng the
smallest size cables. Each density group and terrain difficulty reflects a different
mix of placing activities and structures. The basic structure calculations are
done outside the BCM2. Following is an example of the calculations for below
ground plant for the three different levels of terrain difficulty associated with the
650 to 850 Households per 8q. Mi. density group.

650-850 Normal 1
Activity SIFT % of Activity

Plow 0.7 $ -
Rocky Plow 1.15 $ .
Trench & Backfill 1.95 25.00%| S 0.49
Rocky Trench 2.23 3 o
Backhoe Trench 2.04 5.00%| $ 0.10
Hand Dig Trench 2.23 5.00% S 0.11
Bore Cable 12.12 20.00%)| & 2.42
Push Pipe & Puli Cable 9. 5.00%| s 0.49
Cut & Restore Asphait 8.23 10.00%| $ 0.82
[Cut & Restore Concrete | 70,84 10.00%| § 1.08
& Restore Sod 2.06, 20.00%| $ 0.41

. 100.00%| s 5.93

Uit - 40 0.50%| $ 0.20

6.13
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650-850 Rock Soft
Activity SIFT % of Activity
Plow 0.7 $ -
Rocky Plow 1.15 S -
Trench & Backfill 1.95 S -
Rocky Trench 2.23 25.00%| $ 0.56
Backhoe Trench 2.04 500%| $ 0.10
Hand Dig Trench 2.23 5.00%| $ 0.11
[Bore Cable 12.12 20.00%] § 2.42
Push Pipe & Pull Cable 9.8 5.00%| S 0.49
Cut & Restore Asphalt | 14.23 10.00%| $ 1.42
Cut & Restore Concrete | 16.84 10.00%| $ 1.68
Cut & Restore Sod 4.1 20.00%| S 0.82
100.00%| $ 7.61
Conduit 40 0.50%| $ 0.20
7.81
€50-850 Rock Hard
Activity SIFT | % of Activity
Plow 0.7 | -
Rocky Plow 1.15 S -
Trench & Backfill 1.95 5.00%| S 0.10
Rocky Trench 10.23 $ -
Backhoe Trench 2.04 $ -
Hand Dig Trench 10.23| 25.00%| $ 2.56
Bore Cable 12.12 10.00%| $ 1.21
Push Pipe & Pull Cable 14.8 10.00%| $ 1.48
Cut & Restore Asphalt 16.5 25.00%| $ 4.13
Cut & Restore Concrete 18.2 25.00%| $ 4.80
Cut & Restore Sod 11.15 $ -
100.00%| $ 14.27
Conduit 40 0.60%| S U.24
14.51

The tables above display the development of a weighted cost per foot for below
ground structure. The first column shows the activity. The second column

displays the cost per foot of the activity in that row. The cost per foot data used
as the default values in the BCM2 are based on a national average of available
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contractor prices for that activity. The third column displays the percent of the ™" 732
activity in the specific density group and terrain difficulty. The final column
represents the multiplication of the cost per foot and the percent occurrence of

the activity. The final weighted average above is the sum of specific activity
prices times the percent occurrence.

The Cost Factor Table in the BCM2 includes a weighted average structure cost
per foot for below ground plant and aerial plant. This table includes separate
entries for distribution plant, copper feeder plant, and fiber feeder plant by
density group by terrain difficulty. Structure costs are adjusted for cable size in
the structure cost calculations. As copper cable sizes increase, there are
additional handling costs because each cable reel holds less cable. The BCM2
structure costs recognizes these additional handling costs separately for three
copper cable size groupings: 600 - 800 pair, 1200 pair, and 1800 pair and above.
Additional costs for fiber cables are less pronounced and only occur
with fiber cables of 72 fiber strands or mere. The final element of the structure

-ndphwmmhﬂumtommmmmumbmmmgh conduit.
mmmuwm::

Structure Cost = Density Group Terrain Specific Cost Per Foot * Cable
Length * Cable Size Factor + Number of Maximum Size
Cables * Cost Per Foot to Pull Underground Cable
Through Conduit

Switch Equipment Investments

Switching investments are calculated based on current central office locations as
reported in the LERG. Investments are calculated using generic digital switch
investments for five sizes of switch. The BCM2 categorizes the switch at each
location either as a remote (if designated as a remote switch in the LERG) or by
the number of CBG lines, both residence and business associated with the

switch location. The total switching plus interoffice investment per line is
calculated as follows:

Location Specific Fixed Costs Per Line =

((Fixed Cost for Specific Remote/Line Size) * (NTS % of Switch
+ (1= NTS % of Switch) * (% Local DEM)) / Lines at Location

Tota! Switch and Inter-Office Investment Per Line =

Land & Building Factor * Switch Equip Discount * Switch
Engineering Factor * Switch InterOffice Investment Ratio *

(Fixed Switch Cost Per Line + Switch Size Specific Per Line
Cost)

17




Circuit Equipment Investments

The BCM2 uses SLC and AFC digital loop carrier equipment investments split
bmmhﬂmdmofﬂ'ummmtennhalmd digital loop camier costs that
vary by line. The fixed remote terminal 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
W.nnﬂnﬂmnmmudma central office terminal.

The circuit equipment investments by CBG are developed through the use of a
“look up® table which provides the appropriate fixed terminal cost for the number
of lines using the terminal, as well as the cost per line for the individual terminal
sze. When these investments are f3und in the table, the discount factor is
applied, as well as the engineering .and installation factor.

Annual Cost Factors

Throughout the BCM2 process, all cost calculations are derived in terms of

in order to determine a monthly cost for basic local service by CBG,
the BCM2 uses both investment related expense factors and line related
expense factors.

The investment related factors are developed separately for three plant
categories: cable and wire facilities, switching equipment, and circuit equipment.
For each of these three investment categories, 1995 ARMIS data is used to
derive the historical ratio of certain investment related expenses to the gross
investment for the plant category. The expense categories include:

Return on Investment at 11.25 %
FIT, State, and Local Taxes
Plant Specific Expenses

Plant Non-Specific Expenses
Depreciation/Amortization

Using national 1995 ARMIS data the historical booked expenses were
. Thus, the factors reflect the historical maintenance expense to
relationship as well as regulatory-approved depreciation lives. These
factors are user adjustable. The BCM2 default values for the three plant
calegory annual cost factors are:
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Circuit Equipment 24241
Switching Equipment .25703

The expenses that vary based on the number of lines includes customer
operations - marketing, customer operations - services, corporate operations,
and other depreciation/amortization. This cost per line is also developed from
1895 ARMIS. This annual cost per line is $133.39. The BCM2 uses an

the annual cost per line and the allocation factor are user adjustable, Tr{e BCM2
default value for the allocation factor is .75.

User Adjustable Inputs

Nearly all the variables included in the BCN 2 are user adjustable. U S WEST
and Sprint have set default values for the ir puts at levels that they feel represent
forward-looking practices for the deployment of basic local telephone service.
Attachment A is a map of the User Inputs and Tables. This map indicates where
specific input tables are located on the Input Tables worksheet.

Below are listed the BCM2's user inputs. Following the user input list are user
adjustable tables used in the calculations of investments,

USER INPUTS
TO MODEL
Variable Value Description

NormalUGDepth 24Normal Placement Depth in inches for
Buried/Underground Copper Cable

NormaiFiberDepth 36{Normal Placement Depth in inches for
Buried/Underground Fiber

CriticalWaterDepth 3|Depth in feer at which water inpacts placement costs

WaterFactor 30(% Cost increase for presence of water within criucal
depth

ResLinesMuliplier 1.21|Residence Lines per household multiplier

MaxFiberSize 144|Maximum Fiber Cable Size

MaxF cederSize 4200/Maximum Copper Feeder Cable Size

Max DistSize 3600|Maximum Copper Distribution Cable Size

CprMaxDiser 12000{Maximum length of copper cable in the CBG
distribution area

NewTemainTrigger 5| Value that riggers new terram variable multiplier

INewTemainFactor 1|Cost multiplier when new terrain variable exceeds
trigger point

MinSlopeTrigger 12|Point at which minimum slope effects placement
distance
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Page 20 of 32
leSIoptFm 1.1|Change in distance due 10 increased average siope
Musiupd'rinw 30| Point where presence of very high slope causes yet

more cable distance

MaxSlopeFactor 1.05{Change in distance due to a maximum only slope
[ [presence

1.2{Secondary change in distance due to subsantial slope

Jﬁm; and installation loading factor for

0.85|Fill mﬁﬂﬂnmn

0.95[Filll Factors for High Capacity Optic Multpiexers

0.13 MofSpedﬂAnmu‘nuwBuIMmmdSPe:m
|Access

10{Average Number of Business lines per locaton

162000|Average cost for each DS-3 for CO and fie1d DS3 to
DS| multiplexers

1132 Average Cost per DS-1 on copper (both terminals &
repeater)

1.03|Muluplier to add interoffice unking con

20 Switching Discount % (Enter whole % )

mmmhbim:%ﬁmuwhokm

Cable Discount % (Enter whole %)

10JAFC Elecrronics % (Enter whole %)

20{SLC Electronics Discount % (Enter whole %)

[DroCanperton:

D.IDrapCmpcrH‘

4822|Cost of Pedestal

i

30]|Cost per NID

Input Variables for switching and
overheads'

SWHEonm 1.07|Loading Factor for Switch Engineering

[SWitchFillFactor 0.8|Switch Fill Factor

SwLandBidgF actor 1.043[Sw Land & Building Factor

|NonTriSen 70.00%|% Non Traffic Sensitive (Enter as d:cumi]

TrfSen 73.93%]{% of Traffic Sensitive that Is Jocal (Enter as decimal)

OSPEngrFactor 1.05|Loading Factor for Outside Plant Engineering

FiberSpliceRatio 0.045[Loading Factor for splicing of fiber cable (nter a3
decimal)

FiberlnLineRatio 0.07|Additive for in line pedestals, cross connects, eic.
(fiber)

CopperSpliceRatio 0.07|Loading Factor for splicing of copper cable (Enter as
decimal)

[CopperinLineRazio 0.1|Additive for In line pedestals, cross connects, eic.

i I(Copper)

I_Ca_Hc_W‘nFlﬂan 0.23276{Factor 1 for cable & Wire Facilities

ElecronicsFactor] 02424 1|Factor 1 for circun Facilites

SwitchingFactor] 0.25703|Facior 1 for Switching facilities

actor] 133.391|Factor 1 for other loading per Tine served

0.73|Allocation Facior | applied 10 non-plant related
expenses
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[CableWireFactorz 0.23276[Factor 2 for cable & Wire Facilities
ElecoonicsFactor2 0.2424 1|Factor 2 for circuit Facilities
SwitchingFactor2 0.25703|Facter 2 for Switching faciiities
OtherFactor2 133.391|Factor 2 for other loading per line served
[Othes AllocRatioz 0.45|Allocation Factor 2 applied to non-plant related
ICXpenses
CprSizeFenl 1.2{Suucture Cost multiplicr for cables 401 1o 900 pr
versus < 400 pr
1 3|Sructure Cost multiplier for cables 901 10 1500 pr
versus < 400 pr
izeFer 1. 4|Soucture Cost multiplier for cables 1501 to max size
versus < 400 pr
= 12}Structure Cost Multiplier for fiber cables 40 7ibers
(versus < 60 fibers
0.77]Cost per ft w0 pull UG cables into conduit duct

(Miscellaneous Calculations (Do not change any value!)

AfcDiscount 0.9  |AFC Pricing ratio after Discount
SlcDiscount 0.8 |SLC Pricing ratic after Discount
SR 0.8~ [Fiber cable cost factor
i 0.8 le Cost factor
SwitchingCostRatio 0.8 [Digital Switching cost ratio after discount
Optional Benchmark to replace 80
Cy 10000 |Loop Investment Cap
[Breakpoint 12000 |Fiber/Copper breakpoint
[Miscellaneous Notes . |

1. Sﬁtﬂh;mmu:undu:ﬁndmpwwhdiphummlmlddjﬁu.
Mmmhh:hﬁdwmlyuﬂmwm;m. The fixed cost
wmhmunw&-mmmdmhpuumm;ﬁnmdmhum
switching cost per line. Cumminﬂ:ewh:hmmwix:bcumdmﬂuﬁm
The % Non taffic sensitive is applied o the

fixed cost portion of the switch.

TABLES

Eathos Dpe s o

RockH -Hudmctlbovnphwin;dtpd:-roquimm:zniuarmk
saw 1o place

RockS -Soﬂrn:klbwcphwin;dcpd;-mqubumm costly trenching, backhoeing,
e,

[Normal =Straight plowing with minima! surface impact

Lum Copper Cable Urban Fiber Table

able

[Cost Multiphier [Cost Multiplier

Structure Below Ground [Aerial § [ Structure Below Ground [Aerial §
3 5
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RockH 2034] 14.18] [RockH 20.54 14.18
RockS 13.92] 1059 [Rocks 1392 10.59
Normal 10.7 7.62] [Nomal 10.7 7.62
Rural Copper Cable Table| Rural Fiber Table
Cost Multiplier [Cost Multiplier
Stucture [Below Ground [Aenial s Stucture Below Ground|Aerial §
s 5
RockH 13.59 8.07] [RockH 13.59 3.07
Imxs 3.76 586 [Rocks 5.76 536
292 408 [Noma 292 4.08
Distribution UG/Aerial Mix Table Feeder UG/Aerial Mix Table
Density Below Ground | Aerial% Density Below Ground |Acrial%
% %
0-5 [5) 10 0-5 70 30
5-200 20 20 5-200 72 28
200-550 70, 30 200-650 75 25
650-850 70 30| 650-850 75 25
850-2550 30 20 $50-2550 80 20
>2550 %0 10| >2550 90| 1
[Fiber Feeder UG/Aerial Mix Table [ Density/Fill Table
Deasity Below Ground |Aerial% Density Feeder |Distibunon
%
0-5 95 3 0 0.75 04 3
5-200 g5 15 5 0.8 0.45 B
200-650 70 30] 200 0.8 0.55 6
650-250 70 30| 6350 0.85 0.65 7
850-2550 B0 20 850 0.85 0.75 g
>2550 %0 10 2550 0.85 0.8 9
StructureAllocationTable
Cable Size [Cable Szructure % Fiber Stucture
%%
0 50 50|
200 55 45
900 60 40
2400 65 33
4200 75 25
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AFC/SLC
on-discounted cost only)
77 250
48 8500 250
120} 10500 250)
240] 773 184
672 94509 184
1 184
CO Switch Size Table [CO Switch Cost Table
l%mcm Fixed/Saartup § [Per Line §
250000 100
1 10000 400000 100
: L— 60000 600000 100
1 I 100000 $00000 100
500000 1500000 100
[Voice Grade Ratio Table
# switched lines in CBG [% switched to switched 1o |% special to VG % special to D51
VG DS1
0 1 0 1 0
:mﬁl_ 0.65 035 0.5 0.5
10000 0.5 0.5 03 0.7
20000 0.75 025 0.1 0.9
Distribution DISTRIBUTION CABLE COST
Size Table
E:u Cable |Cost UG/Brd | Cost Aerial [Density= Deasity= | Density= Deasity=[Density=|Density
Diswr | Size 0-5 | 5-200 |200-650|650-850| 850- | >24%0
2550
3600 22.20] 21901 17.74] 1771 17.69] 17.69] 17911 1773
3000 18.60 18.50] 15.02] 14.99] 1497 1497 1499 1503
2400| 14.30 14.10] 11421 1141 1139 1139] 1141 1142
1800] 12.44 1224] 994] 992 990 990 992 953
200] 10.68 1000] 249 43| 838 838 543 149
782 751 6231 621 618 6.8 621 623
% 7.13 705)| S570] 569 569 549 5.69] 570
400| 462 456] 3 368 368 368 368 369
200| 2.36 233 1.89 1.89 1.88 1.58 1.89] 189
1 1.27 1.26) 1.01 1.01 1.01 1.01 1.01] " 1.01
3‘ 0.68 067) 054] 054 0.54] 0.34] 054 054
037 036] 029 029 039 029 029 039
18 . 032 031 026) 025] 025] 025] 025 026
1 0.28 028) 022] 022 o022] o022 o023 o

3



Sprint United/Crenal
Docket No. 240818-TP

James D. Dunbar, Jr,
Exhibis No. JDD-]
Pags 24 of 31
Feeder Cable COPPER FEEDER COST
Size Table
Feede| Cable |Cost UG/Brd|Cost Acrial Density= [Density= | Density= | Density= [Density= | Density
|rCabl |  Sixe 0-5 | 5200 |200-650 | 650-850 |850-2550] >2550
eCont
4200] 25.70 25.40] 2049 20.49] 20.50] 20.50] 2051 32034
3600{ 2220} 21.90] 17651 17.69] 17.70] 17.70] 17.71] 17.74
18.80 1 1497] 1457 14.98] 1498 1499 1502
1430 14.10) 1139 1140  11.40] 1140 11411 1143
1800] 1244 1224] 990 991] 991 9.9 9.92] 9.4
1200] 10.68 10.00 838 8.39 8.4] £4) Bad| 549
900| 7.82 151 6.18] 619 619 6.19] 6321 &
600] 7.13 7.05] 568 569 569 S.69 569 5.70
400 4.62) 4.56] 368] 368 368 368 368 360
200, 2.36] 233 138 1.88] 1.88] 138 1.83] 189
100] 127 126] 1.0 1.01 1.01 1.01 1.01] 1.0
C 0.68 067 54| 0354 054] o05a] 054 034
> %I 037 0 )29 029 029 039 029 039
Fiber Cable Cost " FIBER CABLE COST
able
Cable Cost Aerial | Deasity=|Density=[Density= [Density= [Densiry= Density
Size 0-5 | 5200 |200-650 | 650-850 |850-2550] >2550
144 5.56 524]  444] a4l 437 439 a0 142
o5 3.80| 3.53] 303] 301 298 298 3.00 3.02
284 265 226] 225] 233 233 224] 226
241 223 192] 1.1 1.88 1.88 1.90] 1.9]
a8 1.98 1.84] 1.58] 1.57 155 1.55 1.56] 1.57
36 1.60 146|127 126|128 128 128 13
24 1.18 1.03] 094 093] 0051 0.91 092] 093
13 0.98 085| O8]  0.77] 0.75| 075 076 077
12 0.79 0.66] 063] 062 0.60 0.60 0.61] 062
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CostFactorTabl

Plaot Type |Urban/| Density | Sarface | Weighted Cast Below Aerial

Rural Category Factor Ground Density

Adjustment

Adjustment

||Dismibution [Urban | >2550 |RockH 23.59262 1.18 1.03
2 Rocks 17.56779) 130 121
3 Normal 1331148 130 1.04
roan | 850-2550 |[RockH 1658868 0.53 €97

s‘ RockS 10.07238 0.72 0.97
6 Normal 7.62624 0.72 0.96
7 650-850 [RockH 13.13253 1.07 1.22
[] RockS 7.76892 1.36 130
9| Normal 6.07944 2.10 1.46
Distribution  [Rural | 200-650 |RockH 12.43557 1.04 1.05
Rock$ 643722 1.13 1.07

Norr al 348428 1.01 1.16

Distribution  |Rural 5-200 [RockH 11.923) 0.96 0.92
RockS 495988 085 0.89

Normal 2.45968 0.77 0.81

Distribution  |Rural 0-5 |RockH 11.95461 0.92 0.87
[RockS 4.83508 0.84 0.82

'Normal 1.77132 057, 067

Feeder Urban | >2550 |RockE 23.59262 1.18 1.03
RockS 17.56779 1.30] 121

Normal 1331148 130 1.04

eeder Urban | 850-2550 |Rockt 16.58368 0.83 0.57
RockS 10.07238 0.72 0.97

Normal 7.62624 0.72 0.96,

Feeder Rural | 650-850 |RockH 13.367325 1.07 12
RockS 7.7797 1.36 1.3

[Normal 6.0882 2.10 1.46

Feeder Rural | 200650 |RockH 12.718575 1.04 1.08
RockS 6.44915 1.13 1.07

Normal 3.3951 1.01 1.16

Feeder Rural 5-200 |RockH 11.47224 0.96 0.92
RockS 4.985432 0.85 0.89

Normal 2.544192 0.77 081

Feeder Rural 0-5 |RockH 10.85823 0.92 0.£7
RockS 4.82844 0.84 0.82

Normal 1.98516} 0.57 0.67

Fiber Urban | >2550 |RockH 23.59262 1.18 1.03
RockS 17.44071 1.30 1.09

Normal 1331148 1.30 1.04

40|Fiber Urban | 850-2550 |[RockH 16.58868 0.83 0.97
RockS 10.07238, 0.72 057

Normal 7.62624 0.72 0.96

Fiber Rural | 650-850 |RockH 13.13253 1.07 122
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4l RockS 1.76892) 1.36 - ﬂln
45 ‘Normal 6.07944 2.10 148
dﬂﬁ Rural | 200-650 |RockH 1243557 .04 .05
47 RockS 643722 1.13 1.07
48 [Normal 348428 1.01 1.16
49 Rural 5-200 |RockH 122031 0.96 0.92
50| RockS 4.94391 0.85 0.89
314 [Normal 2.40636 0.77 0.81
52 Rural 0-5 |[RockH 12228705 0.52 0.87
53 RockS 4.83674 0.84 0.82
54 [Normal 1.71788 0.57 0.67)
Surface Texture Table
Texture Impsact? Description of Texture
0|Blank
%‘f 1|Bouldery
005 1|Bouldery Course Sand
BY-FSL 1[Bouldery & Fine Sandy Loam
BY-L 1|Boulders & Loam
BY-LS 1|Boulde: ; & Sandy Loam
Y-SICL 1 J & Silty Clay Loam
Y-SL 1|Bouldery & Sandy Loam
1|Very Bouldery
YV-FSL 1|Very Bouldery & Fine Sandy Loam
=L 1| Very E"E! & Loamy
BYV-LS 1]Very Bouldery & Loamy Sand
BYV-SIL —1|Very Bouldery & Silt
BYV-SL 1|Very Bouldery & Sandy Loam
BYX 1 [Extremely Bouldery
BYX-FSL 1|[Exremely Bouldery & Fine Sandy
Loam
BYX-L 1|{Extemely Boul & Lomn
BYX-SIL 1|Extremely Boul & Silt Loam
BYX-SL 1 |[Extremely Bouldsry & Sandy Loam
c 0[Clay
CB 0|Cobbly
ICBA 1|Angular Cobbl
-|caa FSL I|Angular Cobbly Z Fine Sandy
Ll..am
ICB-C 0]Cobbly & Clay
CB-CL 0|Cobbly & Clay Loam
CB-COSL 0|Cobbly & Coarse Sandy Loam
CB-FS 0|Cobbly & Fine Sand
[CB-FSL 0{Cobbly & Fine Sandy Loam
CB-L 0/Cobbly & Loamy
ICB-LCOS 0|Cobbly & Loamy CourseSand
| (S 0/Cobbly & Loamy Sand
CBE-S 0|Cobbly & Sand
|CB-SCL 0|Cobbly & Sandy Clay Loam
|CB-SICL 0|Cobbly & Silty Clay Loam




0|Cobbly & Silt Loam

1/Cobbiy & Sandy Loam

1|Very Cobbly

-

Very Cobbly & Clay

Very Cobbly & Clay Loam

Very Cobbly & Fine Sandy Loam

Very Cobbly & Loamy

Very Cobbly & Fine Loamy Sand

Very & Loamy Sand

Very Cobbly & Muck

Very Cobbly & Sandy Clay Loam

Very Cobbly & Sif

Very Cobbly & Sandy Loam

Very Cobbly & Very Fine Sand

Extremely Cobbly

Ew:mtgz % Loam
Exmam Cnbbg & Cilz

E'm!x Cohh!x & Silt

E memely Cobbly & Loam

b [l ] [ Bt et B [ ] ol ) ™ ™ ["S% REN

| |[Extremely Cobbly Very Fine Sandy

Loam =&
g%mhﬂl
Clay Loam

Cemented

i

=l =) el =] K= =]

Channery & Clay Loam

Channery & Fine Sandy Loam

Channery & Loam

Channery & Sikty Clay Loam

Channery & Silty Loam

Channery & Sandy Loam

Very Channery

Very Channery & Clay

clololo|o|ala|lo

Very Channery & Loam

Channery & Sandy Clay Loam

Very Channery & Silty Loam

Very Channery & Sandy Loam

Exwemely Channery

Extremely Channery & Sandy Loam

Coarse Sand

Coarse Sandy Loam

=] =l = E= D= D=0 =) =)

i

Coarse Cherty

[Cherty & Loam

Cherty & Silty Clay Loam

|Cherty & Silty Loam

Cherty & Sandy Loam

Very Cherty

Very Cherry & Loam
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g'a(r-su. v & Silry Loam
1|Extremely Cherty
=SIL 1|Extremely Cherty & Silty Loam
E 0{Diotomacecus Exrth
0|Fibric Material
0|Fine
O Fiagsy
FL-FSL OiFlaggy & Fine Sandy Loam
FL-L 0jFlaggy & Loam
[FL-SIC 0 &S
SICL 0/Flaggy & Silty Clay Loam
0|Flaggy & Sikty Loam
SL OfFlaggy & Sandy Loam
v 1|Very
-COSL 1|Very Flaggy & Coarse Sandy Loam
V-L i|Very & Loam
V-5i 1|Very Flaggy & Sikty Clay Loam
FLV-SL 1{Very F:;ﬁ & Sandy Loam
FLX 1{Extreme’ ¢
FLX-L ||Exwemeiy Flaggy & Loamy
|m""u' 0|Fragmental Material
FS 0|Fine Sand
0|Fine Sandy Loam
G 0|Gravel
GR 0|Gravelly
RC 0[Course Gravelly
GR-C 0[Gravel & Ciay
GR-CL 0|Gravel & Clay Loam
GR-COS 0|Gravel & Course Sand
GR-COSL 0|Gravel & Coarse Sandy Loam
GRF 0|Fine Gravel
GRF-SIL 0|Fine Gravel Siky Loam
GR-FS 0|Gravel & Fine Sand
GR-FSL 0|Gravel & Fine Sandy Loam
GR-L 0|Gravel & Loam
GR-LCOS 0[Gravel & Loamy Course Sand
GR-LFS 0|Gravel & Loamy Fine Sand
R-LS 0|Gravel & Loamy Sand
R-MUCK 0{Gravel & Muck
R-S 0|Gravel & Sand
GR-SCL 0|Gravel & Sandy Clay Loam
IGR-SIC 0|Gravel & Silty Clay
|GR-SICL 0|Gravel & Silty Clay Loam
R-SIL 0Gravel Z Silty Loam
|GR-SL 0|Gravel & Sandy Loam
|GR-VFSL 0|Gravel & Very Fine Sandy Loam
IGRV 1|Very Gravelly
{GRV-CL 1|Very grave'ly & Clay Loam
IGRV-COS 1{Very Gravelly & Course Sand
(GRV-COSL 1]Very Gravelly & Course Sandy
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|Loam
RV-FSL 1|Very Gravelly & Fine Sandy Loam
IGRV-L 1[Very Gravelly & Loam
V-LCOS I{Very Gravelly & Loamy Course
| Sand
V-LS 1|Very Gravelly & Loamy Sand
V-5 1|Very Gravelly & Sand
V-SCL 1|Very Gravelly & Sandy Clay Loam
V-SICL 1|Very Gravelly & Siky Clay Loam
V-SIL 1{Very Gravelly & Silt
V-SL 1|Very Gravelly & Sandy Loam
-VFS 1|Very Gravelly & Very Fine Sand |
-VFSL 1|Very Gravelly & Very Fine Sandy
Losm
RC I%Gﬂn&
RX-CL i & Coarse Loam
I%ZM&CMM
IL ely Gravelly & Coarse y
Loam b
- }|Exwremely ( ravelly & Fine Sand
L r 1 & Loam
- 1 Gravelly &
1 ely Gravelly & Loamy Sand
RX-S 1|{Extremely Gravelly & Sand
RX-SIL 1|Exzremely Gravelly & Silry Loam
- 1{Exmemely Gravelly & Sandy Loam
GYP l{_(jypsifmh!uuil:l
[HM 0|Hemic Material
ICE 1{lce or Frozen Soil
IND 1[Indurated
L OlLoam
LCOS 0O}Loamy Course Sand
LFS 0|Loamy Fine Sand
LS 0}Loamy Sand
LVFsS 0|Loamy Very Fine Sand
MARL 0| Marl
MEDIUM COURSE 0|Medium Course
' 0] Mucky
MK-C 0|Mucky Clay
MK-CL UH{_rﬂChzl..nm
MK-FS 0|Muck & Fine Sand ]
FSL OjMuck & Fine Sandy Loam
MK-L 0]Mucky Loam
MK-LFS 0{Mucky Loamy Fine Sand
'ﬁmj_v Mucky Loamy Sand
-5 0{Muck & Sand
MK-S] 0|Mucky & Silry
MK-S1 glw&s:}xrgzl.m
MK-SIL Mucky Sik '
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-

IMK-SL 0|Mucky & Sandy Loam
MK-VFSL ulMﬂ&\'ﬂ[ Fine Sandy Loam
0]Mucky Peat
0|Muck
PEAT 0/Peat
0{Peaty
1{Rubbly
1|Rubbly Fine Sandy Loam
S 0|Sand
5C 0{Sandy Clay
SCL 0[Sandy Ciay Loam
5G 0[Sand & Gravel
SH : 0[Shaly
0|Shaly & Clay
SH-L 0|Shale & Loam
0[Shaly & Silty Clay Loam
SH-SIL O|Shaly & Silt Loam
SHV 1|Very Shaly
SHV-CL 1{Very Shs 'y & Clay Loam
éﬁ 1|Extzreme! y Shaly
o 0[Sihy
SICL ﬂﬁﬂ;-g_.:’r_l.m
SIL 0[Skt Loam
SL 0{Sandy Loam
SP 0[Sapric Material
SR 0]Stratified
ST 0{Swony
ST-C 0[Stony & Clay
ST-CL 0|Stony & Clay Loam
ST-COSL 0Stony & Course Sandy Loam
ST-FSL 0[Stony & Fine Sandy Loam
ST-L 0{Stony & Loamy
ST-LCOS OiSwony & Loamy Course Sand
ST-LFS 0|Stony & Loamy Fine Sand
ST-LS 0jStony & Loamy Sand
ST-SIC 0[Stony & Siity Clay
ST-SICL 0[Stony & Silty Clay Loam
ST-SIL 0Siony & Sikt Loam
ST-SL 0lStony & Sandy Loam
ST- 0[Stony & Sandy Very Fine Sily
s Loam
STV 1| Very Swoay
STV-C 1|Very Stony & Clay
STV-CL 1|Very Stony & Clay Loam
STV-VFSL I|Very Stony & Very Fine Sandy
Loam
STV-FSL 1|Very Stony & Fine Sandy Loam
STV-L 1{Very Stony & Loamy
STV-LFS 1|Very Stony & Loamy Fine Sand
STV-LS 1|Very Siony & Loamy Sand
30
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ATTACHMENT A

TABLES
Uwimhm
Al:C60
-mm“‘ﬂ"" Utbon Fiber Table
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et YAt Mix - ComerBedr UG/Acn
e 121 : K28
ber F 3/Aerial Mix -
E30:G37 16 X37
(Do not change any value)

A62:C70

Distribution Cable size Table
H40; 155 &H—"E'
I ATl:C1? | : |
HS9: 173 'I'Mf

]

H76: 186 '
~CostFaclorTable

E&8:LI43

I Lt Xl Ta
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Structure Allocation Table
M2:08 -
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Mix Table

L0 Switch Cost Table

022:Q28

Voice Grade Ratio Table

N31:R36
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