
BCM2 methodology is presented below in the following sections:

• Assumptions for Loop Technology
• Assumptions for Feeder Plant Architecture
• Assumptions for Distribution Plant Architecture
• Assumptions for Switch Technology
• Assumptions for Density
• Algorithms to Develop Basic Local Service Costs
• User Adjustable Inputs

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

Major Changes From SCM to SCM2

Based upon public comments and analyses of the SCM, a number of
enhancements have been incorporated into BCM2. These enhancements are
designed to more accurately reflect actual engineering practices in the
development of a 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 cost areas. The major changes from BCM
to BCM2 follow.

Population Distribution

The SCM2 rural CBG input data are modified by a Geographic Information
System module to reduce the square mile area of the CBG to an area that
reflects the clustering of households. This is done utilizing a third party
road network database to identify the areas within the CBGs which have
the highest probability of containing households. A 500 foot buffer is
created on each side of roads in CBGs with 20 households per square mile
or less. A new area is calculated by the buffer area. If road buffers
overlap, the area is not double-counted.

Business Line Information

The BCM2 includes business lines, private line loops, as well as residential
lines by CBG. State specific counts for reported business lines and private
line loops are allocated to CBGs based on a third party data base of
employees by CBG. Additional residential demand beyond a single line
per household is included based on the national ratio of all residential lines
reported in the end of year 1994 as a ratio of 1990 households.2 The

2 BCM2 has a user variable input for the number of lines per household. The default value is 1.2.
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inclusion of these lines allows the realization of all economies of scale
associated with loop plant within the wire center.

Engineering Assumptions

Additionally, there are four major areas where the engineering
assumptions changed from BCM to BCM2: switching plant, distribution
plant, feeder plant, and the placing of a cap on wireline loop investment.

The BCM2 switching module changes includes five switch sizes to more
closely reflect the switch application. The new switch module uses the
Local Exchange Routing Guide information for remote switch locations to
place remote switches in the locations where they are currently installed.
Additionally, stand alone switch sizes of up to 10,000 lines, 10,000 to
60,000 lines, 60,000 to 100,000 lines and over 100,000 lines are used.

The BCM2 distribution plant engineering has been altered to reflect the
distribution demands of each CBG. Varying the distribution plant
engineering assumptions in urban areas aligns the BCM2 engineering
designs more closely with actual engineering practices in these areas.
This is done by basing the number of distribution plant cable legs on the
number of housing lots in each CBG. The original BCM utilized a
simplifying assumption of a constant four distribution cables per CBG.

Another distribution plant enhancement is that no copper distribution
distances exceed those specified by the user. The maximum copper
distribution distance is a user input with a 12,000 foot default. The
limitation of copper technology serving distance has the effect of producing
multiple distribution areas within rural CBGs, which in effect extends the
feeder plant facilities into the CBG. This change also aligns BCM2 more
closely with actual engineering practices. The original BCM assumed all
plant within the CBG was copper distribution plant and that there would
always be four distribution cables.

Two other areas of distribution plant engineering changes are driven by
high concentrations of business lines in a CBG. The first change is that if
a CBG line count exceeds 2.016, a variable percentage of lines will be
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 will be deployed to the CBG
regardless of the distance.
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The third: major area of engineering assumption change is that the costs
for feeder plant digital loop carrier (OLC) systems reflect the fixed and
variable nature of the costs. This ensures that the cost for OLC equipment
properly reflects the effects of the equipment loading in each CBG. This is
an important change since there can now be multiple remote terminals
within a CBG for two reasons. First, the inclusion of business lines can
cause the line demand to exceed that which can be provided by a single
remote terminal. Second, the maximum copper distribution distance can
cause the deployment of multiple remote terminals.

The final major area of change is the assumption that an alternative
wireless loop technology is utilized for loops requiring investment levels in
excess of the cost of an alternative 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 enhancements included in the BCM2. The
BCM2 includes costs of the local loop not previously reflected in the
original BCM3

, 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 plant related factors are utilized for cable and
wire facility investment, circuit equipment investment, and switch
equipment investment.

Model Methods

Assumptions for Loop Technology

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

3 BCM2 includes costs for the pedestal. drop wire, network interface device. in-line terminals.
splicing and engineering.
• The user may specify maximum copper distances of 9,000 feet, 12,000 feet, 15,000 feet, or
18,000 feet.
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carrier on. copper, when terminations are made at the OS1 signal level for a
percentage of business lines.

BCM2 uses two types of OLC equipment depending on the number of lines
needed at each remote terminal location. For a remote terminal requiring
line capacities greater than 240 lines, Lucent Technologies SLC Series
2000 equipment is used. For remote terminal requiring 240 lines or less
capacity, Advanced Fiber Communications equipment 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 a
total capacity of 672 voice grade channels per four fibers.

Assumptions for Feeder Plant Architecture

Feeder plant uses a tree and branch topology, with plant routes
intersecting at right angles. Each feeder cable begins at the central office
and generally ends at a terminal at the edge of a CBG. However, fiber
feeder may extend into the CBG to ensure that the user specified
maximum copper cable length is not exceeded.

Four main feeder routes leave each central offices: 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.

5 A central office may have less than four feeder routes if no GBGs are located within a feeder
quadrant.
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Feeder Plant Architecture
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Both copper and fiber feeder cables share the structure and placement
costs in the main feeder systems. As the main feeder routes move away
from the central office and deploy cable capacity to the CBGs, the feeder
cables taper in size to the capacity necessary for each individual segment.

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 well
as costs of in-line terminals, splicing and engineering.

Assumptions for Distribution Plant Architecture

The BCM2 assumes that all households within a eBG 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.

6



BCM2 m~re precisely designs distribution plant for each CBG to ensure
cables pass by each premise. The number of distribution cables may be
as few as one for a 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

II Remote Digital Terminal

X Pedestal

•

-- Copper Facility

Fiber Facility

Drop Wire

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

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 I BCM2 terminates a percentage of the lines in these dense
CBGs at a digital OS-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
switch investments. Using Bellcore's LERG information, a switch is
designated as a remote switch or a stand-alone switch. Stand alone
switches are split by line size grouping: up to 10,000 lines: 10,000 lines to
60,000 lines, 60,000 lines to 100,000, and over 100,000 lines. Each size
switch has a unique fixed or start up cost and 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, frames 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 lines occupying the physical space
of one household line. In the second step, the adjusted business lines are
summed with the CBG households. Finally, this sum is divided by the
square miles of the CBG. This insures that the proper density
characteristics 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

The density groups determine the mixture of aerial and below ground
plant, feeder fill factors, distribution fill factors, and the mix of activities in
placing plant and the cost per foot to place plant. These are all user
adjustable inputs.
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Terrain Assumptions

U.S.G.S. data for four terrain characteristics 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
characteristics determine one of four placement cost levels. The normal
placement cost for a density group occurs when neither the water table
depth nor the depth to bedrock is within the placement depth for the cable
and the surface soil texture does not interfere with plowing activities. The
next higher level of placing cost occurs when either the surface soil texture
does interfere with normal plowing activities or soft bedrock is within the
cable placement depth. The third level of placing difficulty occurs when
hard bedrock is within the placement depth of copper cable or fiber cable.
The last level of placement cost difficulty occurs when the water table is
present within the placing depth of copper or fiber cable.

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
route serving areas. The routes become less densely populated as the distance
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 n 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

Feeder Route
Boundary

Main Feeder
Route

.--_---,~ Census Block Groups

CBG2---_ .... - .._.. - .... _.... _.. - ._ .... _. _....--_•....

I

~;
Sub Feeder

The relationship between the angle n and the feeder route is found in the table
below:

East Feeder Route (Quadrant 1)
North Feeder Route (Quadrant 2)
West Feeder Route (Quadrant 3)
South Feeder Route (Quadrant 4)

3150 <=
450 <=

1350 <=
2250 =

To estimate feeder plant costs for a given CaG, the length of the feeder cable
from the closest central office to the CBG is approximated. For purposes of
simplification, it is assumed that each CBG is square 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 CaG, unless the CaG 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 airline 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.
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Feeder Distance Calculation
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Airline distance between the central office and CBG centroid =Line c

Angle between Main Feeder Route (Line b) and Line c = a

Main Feeder Route Distance to CBG =Line b =c* 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 example, there are three feeder segments in quadrant 1, main feeder
segment X" main feeder segment X2• and main feeder segment X3. The
formula for calculating the feeder segment distance is:

For n (the number of CBGs within a quadrant) > 1,

Main feeder segment Xn = bn - bn.,

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 greater than the size of the largest available cable, the BCM2 determines the
number of maximum 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, 1800, 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 carry 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 systems, four fibers can carry up to 672 voice grade
paths. Like SLC, each additional increment of 672 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 associated with the density group of the feeder
segment.

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 of the additional fiber cable to meet the
capacity needs of the segment. The fiber feeder cable sizes available in the
model are 12, 18,24,36,48,60,72,96, and 144 strands.

Once each feeder segment's cable size and cost per foot is determined, a total
material cost is calculated for the segment. This calculation is the material cost
per foot multiplied by the number of feet of the feeder segment. Each CBG that
utilizes the segment facilities shares the material cost on an equal cost per unit
(per line).
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Distribution Plant Distances

The design of the plant within a CBG is dependent upon the number of square
miles within the CBG, as well as the number of households served within the
CBG. First, the CBG is checked to determine if the width of the CBG is greater
than twice the maximum copper serving distance (specified by the user). If the
width is greater, then the appropriate number of feeder-type legs will be
extended into the CBG to sub-divide the area into multiple 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 lot
side lengths. The horizontal serving distances for copper facilities within the
CBG are calculated as the maximum copper serving distance less one-half the
width of the CBG and one base lot side length. However, if the horizontal
distances are so large as to require the use of remote terminals on the horizontal
legs then the horizontal copper facility distance is calculated as one half the
number of base lots between remote terminals multiplied by the base lot side
length. Fiber is deployed into the horizontal plant legs when remote terminals
are used. In this case, the horizontal plant length is calculated as the width of
the CBG, less the distance between remote terminals, less a base side lot
length.

Cable Capacity and Material Investments for Distribution Plant

Copper cable and fiber cable capacities for distribution plant are determined in a
similar manner as feeder plant. However, distribution plant only provides
capacity to serve lines within the CBG. Thus, for distribution plant each of 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
number of lines served by each cable leg (done separately for horizontal and
vertical cables) divided by the fill factor for the GBG's specific density group. ).
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 distribution
cable sizes available in the model are 12,18,24,36,48,60,72,96, and 144
strands.
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The total distribution cable material investment is calculated as follows for both
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

Structure and the cost of placing plant include the costs of poles, conduit,
innerduct, etc., and the capitalized costs of installing cable and wire facilities
plant. The BCM2 uses a cost per foot for structure that varies by plant type,
terrain, and density group. It represents the cost of structure and placing 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 Sq. Mi. density group.

650-850 Normal
Activity $/FT % of Activity

Plow 0.7 $ -
Rocky Plow 1.15 $ -
Trench & Backfill 1.95 25.00% $ 0.49
Rocky Trench 2.23 $ -
Backhoe Trench 2.04 5.00% $ 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% $ 0.49
Cut & Restore Asphalt 8.23 10.00% $ 0.82
Cut &Restore Concrete 10.84 10.00% $ 1.08
Cut & Restore Sod 2.06 20.00% $ 0.41

100.00% $ 5.93
Conduit 40 0.50% $ 0.20

6.13
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650·850 Rock Soft
Activity $/FT I % of Activity

Plow 0.7 $ -
Rocky Plow 1.15 $ -
Trench & Backfill 1.95 $ -
Rocky Trench 2.23 25.00% $ 0.56
Backhoe Trench 2.04 5.00% $ 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% $ 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% $ 0.82

100.00% $ 7.61
Conduit 40 0.50% $ 0.20

7.81

650-850 Rock Hard
Activity $/FT % of Activity

Plow 0.7 $ -
Rocky Plow 1.15 $ -
Trench & Backfill 1.95 5.00% $ 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 19.2 25.00% $ 4.80
Cut & Restore Sod 11.15 $ -

100.00% $ 14.27
Conduit 40 0.60% $ 0.24

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
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 - 900 pair, 1200 pair, and 1800 pair and above.
Additional handling costs for fiber cables are less pronounced and only occur
with fiber cables of 72 fiber strands or more. The final element of the structure
and placement cost is the cost to pull the largest size cables through conduit.
The structure cost calculation follows:

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 OEM)) / Lines at Location

Total 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)
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Circuit Equipment Investments

The BCM2 uses SLC and AFC digital loop carrier equipment investments split
between the fixed costs of the remote terminal and digital loop carrier 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
terminal, as well as all the components of the 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
size. When these investments are found 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
investment. 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
developed. Thus, the factors reflect the historical maintenance expense to
investment relationship as well as regulatory-approved depreciation lives. These
factors are user adjustable. The BCM2 default values for the three plant
category annual cost factors are:
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Cable &- Wire
Circuit Equipment
Switching Equipment

.23276

.24241

.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
1995 ARMIS. This annual cost per line is $133.39. The BCM2 uses an
allocation factor to associate non-plant related expenses to local service. Both
the annual cost per line and the allocation factor are user adjustable. The BCM2
default value for the allocation factor is .75.

User Adjustable Inputs

Nearly all the variables included in the BCM2 are user adjustable. U S WEST
and Sprint have set default values for the inputs 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.

IUSER INPUTS
TO MODEL

Variable Value Description

NonnalUGDepth 24 Nonnal Placement Depth in inches for
BuriedJUnderground Copper Cable

NonnalFiberDepth 36 Nonnal Placement Depth in inches for
BuriedJUnderground Fiber

CriticalWaterDepth 3 Depth in feet at which water impacts placement costs

WaterFactor 30 % Cost increase for presence of water within critical
depth

ResLinesMultiplier 1.21 Residence Lines per household multiplier

MaxFiberSize 144 Maximum Fiber Cable Size

MaxFeederSize 4200 Maximum Copper Feeder Cable Size

Max DistSize 3600 Maximum Copper Distribution Cable Size

CprMaxDistr 12000 Maximum length of copper cable in the CBG
distribution area

NewTerrainTrigger 5 Value that triggers new terrain variable multiplier

NewTerrainFactor 1 Cost multiplier when new terrain variable exceeds
trigger point

MinSlopeTrigger 12 Point at which minimum slope effects placement
distance
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MinSlopeFactor 1.1 Change In distance due to increased average slope

MaxSlopeTrigger

\

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

CombSlopeFactor 1.2 Secondary change in distance due to substantial slope
presence

Engrlnstall

I 35 Engineering and installation loading factor for
electronics

ElectronicFili I 0.85 Fill Factors for Electronics

HiCapFili 0.95 Fill Factors for High Capacity Optic Multiplexers

SpecAccRatio 0.13 Ratio of Special Access Lines to Business and Special
Access

DensAdjUnits 10 Average Number of Business lines per location

OpticsCost 162000 Average cost for each DS-3 for CO and field DS3 to
OS1 multiplexers

CopperTl 1133 Average Cost per 05-1 on copper (both terminals &
repeater)

InterofficeSwRatio 1.03 Multiplier to add interoffice trunking cost

20 Digital Switching Discount % (Enter whole % )

20 Fiber Cable Discount % (Enter whole %)

20 Copper Cable Discount % (Enter whole %)

10 AFC Electronics Discount % (Enter whole %)

20 SLC Electronics Discount % (Enter whole %)

DropCostPerFoot 0.1 Drop Cost per FT
PedestalCost 48.22 Cost of Pedestal
NidCost 30 Cost perNIO

Input Variables for switching and
overheads!

SwitchEngrFactor 1.07 Loading Factor for Switch Engineering

SwitchFiIIFactor 0.8 Switch Fill Factor

SwLandBldgFactor 1.043 Sw Land & Building Factor
NonTrfSen 70.00% % Non Traffic Sensitive (Enter as decimal)
TrfSen 73.93% % of Traffic Sensitive that is local (Enter as decimal)
OSPEngrFactor 1.05 Loading Factor for Outside Plant Engineering

FiberSpliceRatio 0.045 Loading Factor for splicing of fiber cable (Enter as
decimal)

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

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

CopperlnLineRatio 0.1 Additive for in line pedestals, cross connects. etc.
(Copper)

CableWireFactorl 0.23276 Factor I for cable & Wire Facilities
ElectronicsFactor I 0.24241 Factor I for circuit Facilities
SwitchingFactor I 0.25703 Factor I for Switching facilities
OtherFactor I 133.391 Factor I for other loading per line served
OtherAllocRatio I 0.75 Allocation Factor I applied to non-plant related

expenses
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CabieWireFactor2 0.23276 Factor 2 for cable & Wire Facilities

ElectronicsFactor2 0.24241 Factor 2 for circuit Facilities

SwitchingFactor2 ... 0.25703 Factor 2 for Switching facilities

OtherFactor1 133.391 Factor 1 for other loading per line served

OtherAllocRatiol 0.45 Allocation Factor 2 applied to non-plant related
expenses

CprSizeFctrl 1.2 Structure Cost multiplier for cables 401 to 900 pr
versus < 400 pr

CprSIzeFctr2 1.3 Structure Cost multiplier for cables 901 to 1500 pr
versus < 400 pr

CprSizeFctr3 1.4 Structure Cost multiplier for cables 150 I to max size
versus < 400 pr

FbrSizeFctr 1.2 Structure Cost Multiplier for fiber cables >60 fibers
versus < 60 fibers

UGPuIiCost 0.77 Cost per ft to pull UG cables into conduit duct

Miscellaneous Calculations (Do not change any value!)
AfcDiscount 0.9 AFC Pricing ratio after Discount
SicDiscount 0.8 SLC Pricing ratio after Discount
FiberCostRatio 0.8 Fiber cable cost factor
CopperCostRatio 0.8 Copper Cable Cost factor
SwitchingCostRatio 0.8 Digital Switching cost ratio after discount
OptionalBenchMark Optional Benchmark to replace 80
LooplnvCap 10000 Loop lnvesnnent Cap
Breakpoint 12000 Fiber/Copper breakpoint

IMiscellaneous Notes

1. Switching costs are entered as a fixed cost per switch plus the per line additive.

Both costs must be included to accurately reflect switching costs. The fixed cost
will be convened to a per line cost and added to the per line additive to detennine final

switching cost per line. Costs are in the switch cost matrix above and to the right.
The % Non traffic sensitive is applied to the

fixed cost ponion of the switch.

TABLES
Surface Type

RockH

RockS

Nonnal

=Hard rock above plowing depth - requires dynamite or rock
saw to place
=Soft rock above plowing depth - requires more costly trenching, backhoeing,
etc.
=Straight plowing with minimal surface impact

Urban Fiber TableUrban Copper Cable

ITable
Cost Multiplier
Structure I~elow Ground IAerial $
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RockH 20.84 14.18
RockS 13.92 10.59
Normal 10.7 7.62

Rural Copper Cable Table
Cost Multiplier
StrUcture Below Ground Aerial $

$

RockH 13.59 8.07
RockS 5.76 5.86
Normal 2.92 4.08

Distribution UG/Aerial Mix Table
Density Below Ground Aerial%

%

0-5 90 10
5-200 80 20

200-650 70 30
650-850 70 30
850-2550 80 20

>2550 90 10

Fiber Feeder UG/Aerial Mix Table
Density Below Ground Aerial%

%
0-5 95 5

5-200 85 15
200-650 70 30
650-850 70 30
850-2550 80 20

>2550 90 10

RockH 20.84 14.18

RockS 13.92 10.59
Normal 10.7 7.62

Rural Fiber Table
Cost Multiplier
StrUcture Below Ground Aerial $

$

RockH 13.59 8.07
RockS 5.76 5.86
Normal 2.92 4.08

Copper Feeder UG/Aerial Mix Table
Density Below Ground Aerial%

%

0-5 70 30
5-200 72 28

200-650 75 25
650-850 75 25
850-2550 80 20

>2550 90 10

DensitylFill Table

Density Feeder Distribution

0 0.75 0.4 4
5 0.8 0.45 5

200 0.8 0.55 6
650 0.85 0.65 7
850 0.85 0.75 8

2550 0.85 0.8 9

StrUctureAlIocationTabIe
Cable Size Cable StrUcture % Fiber StrUcture

%
0 50 50

200 55 45
900 60 40

2400 65 35
4200 75 25
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Cost tor AFC/SLC 200/LightSpan equipment
DigitalCarrierCost (Non-discounted material cost only)

0 7700 250
48 8500 250

120 10500 250
240 77330 184
672 94909 184

1334 1054091 184

CO Switch Size Table CO Switch Cost Table
COSwitchSize COSwitchCost Fixed/Startup $ Per Line $

500000 Remote 250000 100
100000 10000 400000 100
60000 60000 600000 100
10000 100000 900000 100

500000 1500000 100

Voice Grade Ratio Table
# switched lines in CBG % switched to % switched to % special to VG % special to OS 1

VG DSI
0 1 0 1 0

2016 0.65 0.35 0.5 0.5
10000 0.5 0.5 0.3 0.7
20000 0.75 0.25 0.1 0.9

Distribution DISTRIBUTION CABLE COST
Cable Size Table
Cable Cable Cost UGlBrd Cost Aerial Denslty= Density= Density- Density= Denslty= Density
Distr Size 0-5 5-200 200-650 650-850 850- >2550
Cost 2550

3600 22.20 21.90 17.74 17.71 17.69 17.69 17.71 17.74
3000 18.80 18.50 15.02 14.99 14.97 14.97 14.99 15.02
2400 14.30 14.10 11.42 11.41 11.39 11.39 11.41 11.42
1800 12.44 12.24 9.94 9.92 9.90 9.90 9.92 9.94
1200 10.68 10.00 8.49 8.43 8.38 8.38 8.43 8.49
900 7.82 7.51 6.23 6.21 6.18 6.18 6.21 6.23
600 7.13 7.05 5.70 5.69 5.69 5.69 5.69 5.70
400 4.62 4.56 3.69 3.68 3.68 3.68 3.68 3.69
200 2.36 ., .,.,

1.89 1.89 1.88 1.88 1.89 1.89... :J:J

100 1.27 1.26 1.01 1.01 1.01 1.01 1.01 1.01
50 0.68 0.67 0.54 0.54 0.54 0.54 0.54 0.54
25 0.37 0.36 0.29 0.29 0.29 0.29 0.29 0.29
18 0.32 0.31 0.26 0.25 0.25 0.25 0.25 0.26
12 0.28 0.28 0.22 0.22 0.22 0.22 0.22 0.22



Feeder Cable COPPER FEEDER COST
Size Table
Feede Cable Cost UGIBrd Cost Aerial Density= Density= Density= Density= Density= Density
rCabl Size 0-5 5-200 200-650 650-850 850-2550 >2550
eCost

4200 25.70 25.40 20.49 20.49 20.50 20.50 20.51 20.54
3600 22.20 21.90 17.69 17.691 17.70 17.70 17.71 17.74

3000 18.80 18.50 14.97 14.97 14.98 14.98 14.99 15.02
2400 14.30 14.10 11.39 11.40 11.40 11.40 11.41 11.42

1800 12.44 12.24 9.90 9.91 9.91 9.91 9.92 9.94

1200 10.68 10.00 8.38 8.39 8,41 8.41 8.44 8.49
900 7.82 7.51 6.18 6.19 6.19 6.19 6.21 6.23
600 7.13 7.05 5.68 5.69 5.69 5.69 5.69 5.70
400 4.62 4.56 3.68 3.68 3.68 3.68 3.68 3.69
200 2.36 .., .... 1.88 1.88 1.88 1.88 1.88 1.89_ •.J.J

100 1.27 1.26 1.01 1.01 1.0 I 1.01 1.01 1.01
50 0.68 0.67 0.54 0.54 0.54 0.54 0.54 0.54
25 0.371 0.36 0.29 0.29 0.29 0.29 0.29 0.29

Fiber Cable Cost FIBER CABLE COST
Table
Fiber Cable Cost UGIBrd Cost Aerial Density= Density= Density= Density= Density= Density
Cable Size 0-5 5-200 200-650 650·850 850-2550 >2550
Cost

144 5.56 5.24 4.44 4.41 4.37 4.37 4.40 4.42
96 3.80 3.53 3.03 3.01 2.98 2.98 3.00 3.02
72 2.84 2.65 2.26 2.25 2.23 2.23 2.24 2.26
60 2,41 2.23 1.92 1.91 1.88 1.88 1.90 1.91
48 1.98 1.84 1.58 1.57 1.55 1.55 1.56 1.57
36 1.60 1.46 1.27 1.26 1.25 1.25 1.26 1.27
24 1.18 1.05 0.94 0.93 0.91 0.91 0.92 0.93
18 0.98 0.85 0.78 0.77 0.75 0.75 0.76 0.77
12 0.79 0.66 0.63 0.62 0.60 0.60 0.61 0.62

24



CostFactorTabl
e

Row!; Plant Type Urbani Density Surface Weighted Cost Below Aerial

RuraL Category Factor Ground Density
Density Adjustment

Adjustment

I Distribution Urban >2550 RockH 23.59262 1.18 1.03

:2 RockS 17.56779 1.30 1.21

3 Normal 13.31148 1.30 1.04

4 Distributlon Urban 850-2550 RockH 16.58868 0.83 0.97
5 RockS 10.07238 0.72 0.97
6 Normal 7.62624 0.72 0.96
7 Distribution Rural 650-850 RockH 13.13253 1.07 1.22
8 RockS 7.76892 1.36 1.30
9 Normal 6.07944 2.10 1.46

10 Distribution Rural 200-650 RockH 12.43557 1.04 1.05
II RockS 6.43722 1.13 1.07
12 Normal 3.48428 1.01 1.16
13 Distribution Rural 5-200 RockH 11.922 0.96 0.92
14 RockS 4.95988 0.85 0.89

15 Normal 2.45968 0.77 0.81
16 Distribution Rural 0-5 RockH 11.95461 0.92 0.87
17 RockS 4.83508 0.84 0.82
18 Normal 1.77132 0.57 0.67
19 Feeder Urban >2550 RockH 23.59262 1.18 1.03
20 RockS 17.56779 1.30 1.21
21 Normal 13.31148 1.30 1.04
22 Feeder Urban 850-2550 RockH 16.58868 0.83 0.97
23 RockS 10.07238 0.72 0.97
24 Normal 7.62624 0.72 0.96
25 Feeder Rural 650-850 RockH 13.367325 1.07 1.22
26 RockS 7.7797 1.36 1.30
27 Normal 6.0882 2.10 1.46
28 Feeder Rural 200-650 RockH 12.718575 1.04 1.05
29 RockS 6.44915 1.13 1.07
30 Normal 3.3951 1.01 1.16
31 Feeder Rural 5-200 RockH 11.47224 0.96 0.92
32 RockS 4.985432 0.85 0.89
33 Normal 2.544192 0.77 0.81
34 Feeder Rural 0-5 RockH 10.85823 0.92 0.87
35 RockS 4.82844 0.84 0.82
36 Normal 1.98516 0.57 0.67
37 Fiber Urban >2550 RockH 23.59262 1.18 1.03
38 RockS 17.44071 1.30 1.09
39 Normal 13.31148 1.30 1.04
40 Fiber Urban 850-2550 RockH 16.58868 0.83 0.97
41 RockS 10.07238 0.72 0.97
42 Normal 7.62624 0.72 0.96
43 Fiber Rural 650-850 RockH 13.13253 1.07 1.22
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441· RockS 7.76892 1.36 1.30

451 Nonna! I 6.07944 2.10 1.46

46 Fiber Rural 200-650 IRockH 12.43557 1.04 1.05

47 RockS 6.43722 1.l3 1.07

48 Nonnal 3.48428 1.01 1.16

49 Fiber Rural 5-200 RockH 12.2031 0.96 0.92

50 RockS 4.94391 0.85 0.89

51 Nonna! 2.40686 0.77 0.81

52 Fiber Rural 0-5 RockH 12.228705 0.92 0.87

53 RockS 4.83674 0.84 0.82
54 Nonnal I 1.71786 0.57 0.67

Surface Texture Table

Texture Impact? Description of Texture

oBlank
BY I Bouldery
BY-COS 1 Bouldery Course Sand
BY-FSL I Bouldery & Fine Sandy Loam
BY-L I Bouldery & Loam
BY-LS 1 Bouldery & Sandy Loam
BY-SICL 1 Bouldery & Silty Clay Loam
BY-SL 1 Bouldery & Sandy Loam
BYV 1 Very Bouldery
BYV-FSL 1 Very Bouldery & Fine Sandy Loam
BYV-L 1 Very bouldery & Loamy
BYV-LS 1 Very Bouldery & Loamy Sand
BYV-SIL 1 Very Bouldery & Silt
BYV-SL I Very Bouldery & Sandy Loam
BYX 1 Extremely Bouldery
BYX-FSL 1 Extremely Bouldery & Fine Sandy

Loam
BYX-L I Extremely Bouldery & Loamy
BYX-SIL I Extremely Bouldery & Silt Loam
BYX-SL I Extremely Bouldery & Sandy Loam
C oClay
CB oCobbly
CBA I Angular Cobbly
CBA-FSL I Angular Cobbly & Fine Sandy

Loam
CB-C oCobbly & Clay
CB-CL oCobbly & Clay Loam
CB-COSL oCobbly & Coarse Sandy Loam
CB-FS oCobbly & Fine Sand
CB-FSL oCobbly & Fine Sandy Loam
CB-L oCobbly & Loamy
CB-LCOS oCobbly & Loamy CourseSand
CB-LS oCobbly & Loamy Sand
CB-S oCobbly & Sand
CB-SCL oCobbly & Sandy Clay Loam
CB-SICL oCobbly & Silty Clay Loam
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