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four fibers. The voice 9rade paths are determined by technology by summing the lines
by CBG utilizing the pclrticular technology and dividing the sum by the fill factor
associated with the density group of the feeder segment.

The total capacity for at fiber feeder segment is the sum of the required large OLC fiber
strands and required small OLC fiber strands. BCPM 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, 144, and 288 strands.

Once each feeder seg ment's cable size in feet and cost per foot is determined, a total
material cost is calculated for the segment. Each CBG that utilizes the segment facilities
shares the material cost on an equal cost per unit (per line).

Distribution Plant Distclnces

The CBG plant design is dependent upon the square mileage and the number of
households served within the CBG.

The CBG is first 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 numbm of feeder-type legs will be extended into the CBG to sub-divide
the area into multiple distribution areas. The vertical and horizontal copper distribution
distances (dv. dH) from each FDllocation are calculated as follows:

WCBG = Width of eBG in feet

LLOT = Lengttl of Base Lot Side in feet

NLEG = Numbl:!r of Feeder-Type Legs

dHRC = Numbl~r of Lots between Terminal Locations

NLOT = Numb:!r of Lots Per Base Side

IF

2 (L LOT)

NLOT = dHR:. THEN

OTHERWISE

Cable Capacity and Material Investments for Distribution Plant
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Copper cable and fibE!r cable capacities for distribution plant are determined in a similar
manner as feeder plant. However, distributIDt:t 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 verticaJ 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 CBG'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 total distribution Gable material investment is calculated as follows for both copper
cable and fiber cable:
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Distribution Cable Investment =

Number of Horizontal Distribution Legs *
Horizontal DistributiDn Distance *
Horizontal Cable Cost Per Foot

Structure and Placement Costs

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

Structure and the cost of placing plant include the costs of poles, conduit, etc.. and the
capitalized costs of installing cable and wire facilities plant. BCPM uses a cost per foot
for structure that varies by plant type. terrain. and density group. It represents the
material and placing cost of structure. Each density group and terrain difficulty reflects a
different mix of placing activities and structures. The structure calculations are
integrated into the BCPM investment module. Following are examples of the inputs for
underground. buried and aerial plant structure for the normal level of terrain difficulty
associated with the 50'1 to 2.000 Households per Sq. Mi. density group.

Underground

Normal

Density Group 501-200(1 Install Feeder Distribution

Conduit Installation Cost per % Activity % Assigned % Activity % Assigned
Unit Telephone Telephone

Trench & Backfill $ 27.00% 95.00% 40.00% 80.00%
2.69

Rocky Trench $ 0.00% 95.00% 0.00% 80.00%
4.83

Backhoe Trench $ 30.00% 95.00% 7.00% 80.00%
3.38

Hand Dig Trench $ 6.00% 95.00% 6.00% 80.00%
6.00

Boring $ 2.00% 95.00% 2.00% 80.00%
13.26

Cut & Restore Asphalt $ 13.00% 95.00% 13.00% 80.00%
9.45

Cut & Restore Concrete $ 12.00% 95.00% 12.00% 80.00%
10.30

Cut & Restore Sad $ 10.00% 95.00% 20.00% 80.00%
4.41

100%
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Buried Normal

Density Group 501-2001) Install Feeder Distribution

Buried Cable Installation Cost %of % Assigned %of % Assigned
Activity Telephone Activity Telephone

Plow $ 15.00% 100.00% 20.00% 100.00%
1.22

Rocky Plow $ 0.00% 100.00% 0.00% 100.00%
1.51

Trench & Backfill $ 26.00% 95.00% 20.00% 80.00%
2.69

Rocky Trench $ 0.00% 95.00% 0.00% 80.00%
4.83

Backhoe Trench $ 11.00% 95.00% 2.00% 80.00%
3.38

Hand Dig Trench $ 6.00% 95.00% 6.00% 80.00%
6.00

Bore Cable $ -2.00% 95.00% 2.00% 80.00%
13.26

Push Pipe & Pull Cable $ 5.00% 95.00% 5.00% 80.00%
7.98

Cut & Restore Asphalt $ 13.00% 95.00% 13.00% 80.00%
9.45

Cut & Restore Concrete $ 12.00% 95.00% 12.00% 80.00%
10.30

Cut & Restore Sod $ 10.00% 95.00% 20.00% 80.00%
4.41

100% 100%

Aerial Normal

Density Group 501-20C10 Feeder Distribution

Aerial Cable Installation Cost Installation % Assigned Installation % Assigned
Cost per Telephone Cost per Telephone

Unit Unit

Poles $ $ 50.00% $ 50.00%
368.17 358.58 358.58

Anchors and Guys $ $ 100.00% $ 100.00%
68.00 255.00 255.00

The first column shows the activity. The second column displays the cost per foot of
each activity. The default cost per foot values in the BCPM are based on a national
average of available contractor prices for that activity. The third column displays the
percent of the activity for the specific density group and terrain difficulty. The sum of the
column of percent of activities should be 100 percent. The fourth column represents the
percent of the activity assigned to telephone service. In this example, 95 percent of the
cost of underground feeder activities are assigned to telephone service, which 80
percent of the cost of underground distribution are assigned to telephone service. In
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other words, the telepl10ne company shares these activities with other companies 5
percent of the time when placing undergroond feeder facilities and 20 percent of the time
when placing underground distribution facilities. The cost per foot, the percent
occurrence of the activity, and the percent of the activity assigned to telephone are
multiplied to develop the cost of placing facilities in a density group and terrain situation.
The total cost per fo01 is the sum of the weighted activity costs.

Structure Cost =Density Group Terrain-Specific Cost Per Foot * Cable Length

Switch Equipment Investments

Switching investment:; are calculated based on current central office locations as
reported by Ontarget's Exchange Info. The BCPM calculates that total number of
switched lines terminated at the central office. In addition, the BCPM determines the
size of the company owning the switch12 • This value is used to look up the value of the
switch curve from the BCPM input table (e.g.. fixed costs of $261,871 and variable line
amount of $225). Using the line size, the fixed and variable line cost of the switch along
with the input table values of switch discount, local telco engineering, power and
common, and percent of switch used for local calling, a cost per line for that particular
switch can be developed. The function used is as follows:

Cost per line ~'Jr Local =
[(fixed costsl/ine size)*%local +(variable costs/ switch fill)] * switch discount
*
(1 + local telco engineering factor + power and common factor)

Land and Building Investments

Once the switching investment is determined, the land and building loadings are
calculated by applying the land ratio and the building ratio. The land ratio is based upon
the 1995 ARMIS values of Land divided by the sum of COE (Switching, Operator and
Transmission). The Building factor was based upon a LEC Industry data request ( the
actual data value was a land and building factor, the ARMIS land factor was subtracted
to arrive at the building factor). The functions are:

Land investment = Land Factor * Switch Investment

Building inve:;tment = Building Factor * Switch Investment

-

12 Even though the BCPM currently has only one cost curve, the BPCM algorithms and input tables have
been modified to allow the input of separate switch curves based upon company ownership size
(Small, Medium, and Large).
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Interoffice Investment

The current version of the BCPM does not have a separate module to develop the
interoffice investment. Rather, a factor is applied to switch investment to estimate the
interoffice. The BCPM sponsors do not feel that this materially impacts the results of the
model. To put it in perspective, Interoffice investment runs at about 3% (based upon the
BCM2 value) of the switching investment. If the switch investment were $250 (1000 line
switch) and the monthly capital cost for the switch ran at 1.8% (rough estimate), the
interoffice monthly CO!)t would be $0.135 ($250 * .018 * .03). Even if this estimate of the
Interoffice ratio were off by 50%, the monthly cost would only change by -$0.07. This is
the reason the BCPM sponsors did not feel it was necessary to include Interoffice
modeling in this relea~)e.

Circuit Equipment Investments

BCPM uses large ancl small 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, as well as the comparable
components at the central office terminal. The per line components include the line
cards at the remote terminal and 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. The investments
found in the table include engineering and installation, and represent current price levels
that large LECs pay for digital loop carrier systems (including their discount).

Support Investments

Once the model calculates the loop, switching, and interoffice plant (excluding land and
building) needed for 13ach CBG, ARMIS developed investment ratios are used to load in
the support investments. Support investments represents those plant items not directly
used in the provisioning of basic service. They include: Motor Vehicle, Special Purpose
Vehicle, Garage Work, Other work Equipment, Furniture, Office Support equipment,
and General Purpose Computers. The ARMIS ratios are based upon the 1995
regulated data and are developed as follows:

Account Ratic = (Account Balance)
(Total Plant in Service (TPIS) - Support Investments)

This ratio is then adjusted by a factor to maintain the relationship of BCMP operating
expenses to the booked ARMIS operating expenses.
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Annual Cost Factors

The BCPM has been designed to allow inputs of the annual charge factors for all major
plant accounts (e.g., conduit has its own values). This was done to recognize that all of
the major accounts have differing lives, salvage, cost of removal, tax lives, and survival
curves, which ultimately lead to distinct capital costs factors for each account.

The estimates of lives are used as inputs into the BCPM's Capital Cost module to
develop the depreciation rates. The lives, salvage, and cost of removal are based upon
a LEC industry data survey requesting forward looking values. The curve shapes of the
survival patterns are provided by the USTA capital recovery group.

The development of the annual charge factors is as important as the proper building of
the plant. The BCPM includes a powerful yet simple model that allows the user to vary
the basic inputs to arrive at the Depreciation, Cost of Capital, and Tax Rates for each
account. This new module incorporates all of the methodologies that are currently in
practice today, including: Deferred taxes, Mid-year, Beginning Year, and End Year
placing conventions, Gompertz-Makeham Survival curves, Future Net Salvage, Equal
Life Group methods, and many other items. The module also incorporates separate
Cost of Debt and Equity rates, along with the Debt to Equity ratio. And as stated, all of
these inputs are user controlled.

Once the annual charge factors are developed, they are simply multiplied by the
investment (account by account) to arrive at a yearly capital costs. These yearly
amounts are then converted to a monthly amount by dividing by 12.

The Annual charge factor categories include:

Rate of Retum,
Depreciation,
FIT,
State Taxes, and
Other Taxes

The plant accounts sl3parately accounted for in the model's capital costs ar€:

Motor Vehicle,
Special Purpose Vehicle,
Garage Work,
Other work Equipment,
Furniture,
Office Support equipment,
General Purpose Computers,
Land,
Building,
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Switching,
CircuitIDLC,
Poles,
Aerial Copper,
Aerial Fiber,
Buried Copper,
Buried Fiber,
Underground Copper,
Underground Fiber, and
Conduit

Operating -Expenses

To avoid the mischaracterization and misappropriation of costs, the BCPM correctly
separates operating E~xpenses from investment in the model. To put the cost of
Universal Service in perspective. an average of up to 40-50% of the costs are
attributable to the opE~rating expenses of the company.

The BCPM uses investments only to drive the capital costs (depreciation, return, and
taxes) of the company. The operating expenses were developed as an expense per
line. These per line estimates are not based on ARMIS values. Rather, these expense
values were derived by weightingJogether the LEC estimates of forward-looking
expenses per line for each Class A expense account (6xxx series). The expenses were
defined as the total forward-looking loop costs for single line residence and business
and includes touchto 1e, a white page listing, and access to operator and emergency
services.

In regards to the forward looking nature, the estimates from the various LEC's included
such factors as adju8tments for productivity gains, exclusion accounts such as Analog
switching, and inclusion of forward looking adjustments. However, all estimates started
with 1995 actuals (a few companies used multiple years) as the basis of the values.
These current year Expenses are the best known values of what it costs the LECs to
maintain the current efficient telephone network.

This detailed, forward looking, per line design of the BCPM
• Corresponds to the forward looking investments in the model
• Allows the user of the system to determine what is and what is not included in

the cost of Universal Service
• Clarifies the understanding of what is driving the cost of Universal Service
• Could allow the use of Benchmark costs
• Avoids mischaracterization of costs
• Avoids the link that causes a discount in investment to discount operating

expenses
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The correct development of the Universal Service costs cannot utilize an archaic method
of using a loaded annual charge factor applied against investment to derive total costs.
This method may have worked in the past when the end product was a statewide or
company wide cost. However, in developing the cost of Universal Service, one is trying
to estimate the costs of smaller geographic units. The use of the loaded annual charge
factor method also unfalirly penalizes long loop length/high investment customers by
assigning more of the operating expenses of the business. However, most costs do not
vary by the loop length or loop investment. Rather, they are driven by other cost drivers
(e.g., lines, technology, etc.. )

In addition to avoiding '~he inaccuracies associated with using an annual charge factor to
load all expenses, the 13CPM avoids the additional problems that are the results of
deriving an annual charge factor from ARMIS ratios. In effect, by using an ARMIS
derived ratio to base the operating expenses on, the model would allocate the current
operating expenses of a company based on multiplying forward looking investments by
the ARMIS ratio of (current expenses/embedded investments). One cannot be sure
what the end product truly represents.

The expense account!; used in the model are:

Network Support
General Support
COE Switching
Operator Systems
COE Transmission
Information On'glTerm
Cable and Wim Facilities
Other Property Plant
Network Operations
Access
Marketing
Services
Executive and Planning
General and Administrative
Uncollectibles

User Adjustable Inputs

Nearly all the variables included in the BCM2 are user adjustable. Pacific Bell, 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. Appendix
A describes the CBG specific input fields utilized by the BCPM. Appendix B provides a
complete listing of user inputs to the investment module.

Development of DI!fault Outside Plant Values
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To develop a nation wiele average of material, placing, engineering and splicing cost, a
questionnaire was sent to participating members of the Best of Breed (BOB) model
development team (US West, Bell South, Nynex, GTEC,-Bell Atlantic, Ameritech, Sprint,
Pacific Bell, South Western Bell, and PTI). The questionnaire requested company
forward looking cost for loop material and labor. The material cost provided is based on
company specific cost that includes price discounts, therefore, no additional discounts
are applied to material Gost in the user input tables. The cost information was averaged
to develop a national average for default values in the BCPM. Oue to some material
cost being slightly lower in cost than the next size down (this is due to vendor volume
pricing), smoothing was performed to price material cost in a linear arrangement.

Cable Investment:

Average installed cost of copper and fiber cables are developed by company forward
looking cost using today's discounted material cost. Copper cables are 26 gauge in the
feeder and 24 gauge in the distribution. A 12,000 foot total loop length is set as the
default for a breakpoinl of copper to fiber technology. This means that copper will be the
transport medium from the wire center to the subscriber when the total loop length is
12,000 feet or less. Loop lengths beyond 12,000 feet fiber will be deployed in the feeder
along with digital loop carrier. To extend the breakpoint, a user must assume a 26/24
gauge feeder and adjust cable cost accordingly. In addition, cost of load coils and other
transmission requirements must be considered when extending copper loop lengths.

The type of underground copper cable used is DucPic to avoid pressurization expense.
Buried copper cable is filled armored to minimize cable damage due to water, dig-ups,
and animals. Aerial cable is single sheath (BKTAlBKMA) when available, otherwise
DucPic cables are used. Messenger installed cost is added to the cost of aerial cable.
Buried and aerial fiber cables includes cost for extruded outer duct (cables placed in
flexible plastic duct before placement) for additional protection. This method is placing
the fiber cable in the dJct before placing greatly facilitates the placing operation in aerial
and buried plant.

Digital Loop Carrier (OLC) Investments:

The OLC placements in the BCPM uses Integrated Digital Loop Carrier technology. This
technology eliminates many of the costs associated with standard or "universal"
systems. Fixed cost assumes all first costs associated with the placement of OLC
systems at both the remote terminal and the central office. The fixed cost includes
common equipment, site preparation, right-of-way cost, remote cabinets, commercial
power, protection, central office fiber optic terminal (FOT/COT) etc. The Per Line Cost
or variable cost is the cost of line cards on a per line basis (installed cost of line cards
divided by 4 services per line card at the Remote Terminal plus the installed cost of the
central office line card-(DS1 card) divided by 24 services per card. Sizes of OLC
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systems in the BCPM range from 24 to 2,016 channels. This will provide the flexibility
and the economics of deploying sizes based-on density and growth.

Structure Costs:

Structure types and costs vary by type of facilities (aerial, buried, or underground),
density, and soil conditions. Sizing of conduit and manholes are based on the required
amount of facilities required for telephony. No additional capacity has been added for
sharing. For example, if a placement of 3 copper cables are required then 3 ducts are
placed for the cables and one duct is placed for maintenance. In addition, a pre-cast
manhole is placed by the telephone company. Sharing is considered with poles.

Trench cost for both conduit and buried cable is averaged from the forward looking cost
data received from the cost questionnaire. Companies also provided data for the cost of
different types of trenching done in each of the density zones and for the different types
of soil conditions. Thi~) information was weighted and averaged for the trenching default
cost in the BCPM.
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APPENDIX A

Data for BCPM Model

1/29/97

The following summarizes the data to be provided for the BCPM model. This data is
provided as a set of comma-separated variable ASCII text files. There are 51 of these
files, covering the states and the District of Columbia.

Each comma-separated variable file presents character fields without surrounding
quotation marks. Spaces freely appear in such character fields, but commas and
a-mpersands never do. When either a comma or ampersand appears in the original
data, it is be converted to a space in that field in the output file.

The former reference file, containing one record per Operating Company, is eliminated
from the latest data because information from it is joined to every record whose ClLl
code matches the lEl~G data on which it is based.

Each of the 51 state mes contains one record per Census Block Group within that state,
in the following order, from most major to most minor, all fields in ascending sequence:

Parent Company I\lame
Operating Company Name

Switch ClU Code
Census Block Group FIPS Code

These files are constructed from several sources: Census Block Group boundaries and
household count from the US Census Bureau, business phone line count per CBG from
spreadsheets by John Banks of Sprint, CBG area adjustments from files by Peter
Copeland of US We~)t, wire center point and boundary data from OnTarget Mapping's
Exchange Info Plus product, and wire center full ClLl codes and operating companies
from spreadsheets by John Banks. Each record of the state files contains the following
fields, in the order presented here:

• Switch CLL!: Tile 11-character code of the switch in the wire center within whose
boundaries the geographical centroid of the Census Block Group falls. The unique
8-character code' provided by the OnTarget data is expanded to 11 by matching it
against elLi cocles in the wire center spreadsheet provided to us by John Banks of
Sprint; if no mat,::h occurs, the last three characters are taken from the first switch
listed for the wire' center in the OnTarget data.

• Operating Company Name: First 20 characters of the name of the operating
company of the wire center. This name is taken from the OCNAME column of the
wire center spreadsheet provided by John Banks where a match (as described
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above) occurs; where no match occurs, it is taken from the OnTarget data, in which
case the styling of the name might be different from the styling of the name in John
Banks' data..

• Operating Company Size Indicator: The character L, M. or 5. indicating the
company size. This indicator is taken from John Banks' data, where a match (as
described above) occurs; where no match occurs, this field is empty.

• Parent Company Name: 20-character name of the parent company of the operating
company. This name is taken from the data provided by John Banks, where a match
(as described above) occurs; where no match occurs, this field is empty.

• Cent Off Type: Single character Central Office Type, also spoken of as
"Host/Remote Indicator". This name is taken from the data provided by John Banks.

• -Census Block Group Number: The FIPS code of the Census Block Group
represented in this row. This is in the 12-character form sscccttttttg, where ss=State,
ccc=County, ttf:ttt::Tract (with no period as punctuation), and g=Group (the high-order
digit of Census Block numbers belonging to this Group).

• Quadrant: Consider angle Omega on a sphere to be an angle whose vertex is the
location of the Wire Center and whose sides are rays from this vertex; the base side
is a ray to due eelst, the other side a ray through the centroid of the subject Census
Block Group. The angle is measured in positive degrees with counterclockwise
rotation from the due east point. Then,

If Omega >= ~115 or Omega < 45, Quadrant = 1
If Omega >= 45 and Omega < 135, Quadrant = 2
If Omega >= '135 and Omega < 225, Quadrant = 3
If Omega >= 225 and Omega < 315, Quadrant = 4

Quadrant can be calculated by:

1 + Int(((Omega + 45) Mod 360) /90)

• Omega: The an~lle Omega defined above, in degrees with one fractional digit.

• Alpha: This angle, in degrees with one fractional digit, is a function of the angle
Omega and the Quadrant it falls in. Its range is 0 <= Alpha < = 45. It can be
calculated by:

Abs(Omega - (Quadrant - 1) * 90)

except where Omega >= 315, in which case Alpha can be calculated by:

360 - Omega
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• Centroid Distancn Feet: The distance,.Jn feet with two fractional digits, from the
Wire Center location to the centroid of the subject Census Block Group. This value
takes into account the curvature of the earth. In cases where there is more than one
switch location within a Wire Center's boundary, the Census Block Group is matched
with the nearest switch within the boundaries, and this distance - and the angles
above - reflect that matching.

• Total Household!;: Count of Households in the Census Block Group. This number
is taken from the Census Bureau's 1990 figures, then modified for each Census
Block Group of a county by the Census Bureau's 1995 estimate of population change
in that county. This number is rounded to a whole number.

• Total Business Lines: Count of Business Lines in the Census Block Group. This
number is taken directly from the data of the BCM model, in spreadsheets provided
by John Banks of Sprint.

• Area Sq Miles: Area of the Census Block Group, in square miles with 6 fractional
digits. Normally, this is the area of the Census Block Group as determined from
boundaries extracted from the US Census Bureau's TIGER files. However, certain
low density CBG~i are subject to a specific reduction in stated area, based on the
road network. For each CBG to which this adjustment should apply, the area is
taken instead from a set of files provided by Peter Copeland of US West.

• Depth To Bedrock (Inches): Average minimum depth to bedrock for the Census
Block Group, expressed in inches with up to 2 fractional digits.

• Rock Hardness: Predominant rock hardness for the Census Block Group ... HARD
or SOFT, or blan~: to indicate neither.

• Surface Soil Te):ture: Predominant surface soil texture in the Census Block Group,
an abbreviation of up to 7 characters.

• Water Table Depth (Feet): Average minimum water table depth for the Census
Block Group, expressed in feet with up to 2 fractional digits.

• Minimum Soil Slope: Average minimum soil slope for the Census Block Group,
expressed with 2 fractional digits.

• Maximum Soil Slope: Average maximum soil slope for the Census Block Group,
expressed with 2 fractional digits

• New Terrain Variable: This field is (and will be) empty in the data as delivered ...
Note that the last character of each of these records will be a comma, indicating that
a field is logically present but actually missing at the end
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Cost Tables

Copper Distribution Cost Table
DistrCableCost COPPER DISTRIBUTION COST
DistrCableSize Cost Underground COSl Buried Cost Aerial

3600 S3330 $30.20 S34.01
3000 S28.21 S2919 S33.36
2400 $23.02 $25.79 S2626
2100 S19.50 $2256 S20.88
1800 S17.55 $20.46 S19.28
1200 $12.07 S1320 S12.78
900 S9.40 $1070 S9.86

I 600 )/.52 :;7.27 ~7.2!

400 S6.55 $5.67 S5.58
300 S4.42 S4.38 S4.88
200 $3.60 S3.49 S3.84
100 $265 S2.52 S2.99
50 S2.42 $216 S2.59
25 SI.5I SI.93 S2.50
18 SI.32 S175 S2.18
12 SI.I6 $1 28 SI.92

Copper Feeder Cost Table
FeederCableCost COPPER FEEDFR COST
FeederCableSize Cost Underground COSl Buried Cost Aerial

4200 S35.60 $33.16 S37.18
3600 S33.30 S3020 S34.01
3000 S28.21 S29.19 S33.36
2400 S21.50 $26.79 S26.26
2100 S19.49 S22.60 $20.88
1800 $17.38 S20.46 $19.28
1200 S11.95 S13.20 S12.78
900 $9.98 $10.70 $9.86
600 S7.52 S7.27 $7.21
400 $6.55 S5.67 $5.58
300 S4.42 S4.38 $4.88
200 S3.60 S3.49 $3.84
100 S2.65 $2.52 $2.99
50 S1.I9 S2.16 $2.59
25 SI.OO SI.93 S2.50

aIl9_ap8xls.xls Apendix B. Page 1
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Fiber Cable Cost Table
FiberCableCost FmER CABLE COST
FiberCableSize Cost Underground Cost Buried Cost Aerial

288 $11.50 $12.79 $12.02
144 $10.30 $9.96 $9.85
96 $7.40 $743 $7.19
72 $6.25 $6.00 56.75
60 $5.50 $5.17 56.02
48 $4.75 $4.95 55.27
36 $4.15 $4.01 54.67
24 $3.75 $3.93 $3.45
18 $3.48 $3.25 53.26
12 $3.09 $275 $3.04

Drop Terminal Cost Table
Drop Terminal Cost Installed

Size Buried Aerial Building/Underground
0 5133.46 $70.44 5340.15
6 $157.05 $95.98 5340.15

II 5440.87 $131.81 $340.15
26 $451.00 $216.00 $509.43
51 NtA NtA 5811.60

101 NtA NtA 51,293.09
, 201 NtA NtA 51,965.71

301 NtA NtA 52,324.03
401 NtA NtA $2,839.49
501 NtA NtA $3,756.64
601 NtA NtA 53,870.42
701 N/A NtA $4,385.89
801 N/A NtA 54,901.36

Feeder Distribution Interface Cost Table
Fdi Cost per Line

Size Total Cost

0 5407.00
26 $1,885.00
51 $2,120.00

101 $2,355.00
151 $2,590.00
201 $5,509.49
301 $6,848.35
451 $7,586.00
601 $8,717.30
901 $11,489.93

1351 511,712.81
1801 $17,222.30

2101 $18,561.15
2251 519,298.81
2401 $20,430.11

att9_ap8.xls.xls Apendix B, Page 2
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Uigital Carrier Cost Table
Cost for Large and Small Digtal Carrier equipment

Dlc Fiber Size Fixed Cost Per Line Cost
0 538,867.00 59281

49 553,577.00 592.81
121 584,976.00 59281
241 592,147.00 592.81
673 5125,120.85 59281

1335 5217,267.85 59281

co Switch Cost Table
• • ..

CO Switch Cost I'ower ana Lommon I eico ins13ii ana
Company Size Fixed/Startup 5 Per Line $ Equipment % Engineering %

S 5261,871.00 522500 6.82% 5.77%
M 5261,871.00 $225.00 6.82% 5.77%
L 5261,871.00 $225.00 6.82% 5.77%

Conduit Manhole Table Conduit Manhole Table

Attachment 9
Appendix B

Duct capacity Per Unit Installation Cost Per Unit % Assigned Cost of installed facility assi ned telephone
in manhole Unit Material Cost Normal Soft Rock Hard Rock Telephone Normal Soft Rock Hard Rock

o Hand Hole 5944.00 5400.00 5600.00 5800.00 100% $1,344.00 51,544.00 $1,744.00
3 4X Manhole $2.13825 $1,645.00 52,045.00 $2,445.00 100% 53,783.25 $4,183.25 54,583.25
5 9X Manhole $3.20900 $2,431.00 52,831.00 $3,231.00 100% 55,640.00 $6,040.00 56,440.00

99 9X Adder $2,800.00 $500.00 $700.00 $900.00 100% 53,300.00 53,500.00 53,700.00
nla Conduit per duct foot $083 NA NA NA 100.00% 50.83 NA NA

condiutcostperduclfoot
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Percentage Tables

Distribution Plant Mix Table
Distribution UG/Aerial Mix Table
Density UnderGround % Buried % Aerial%

0 10.00% 80.00% 10.00%

II 15.00% 77.00% 8.00%

51 20.00% 74.00% 6.00%

151 25.00% 70.00% 5.00%

501 30.00% 67.00% 3.00%

2001 60.00% 40.00% 0.00%
5001 95.00% 5.00% 0.00%

Copper Plant Mix Talble
Copper Feeder UG/Aerial Mix Table
Density UnderGround % Buried % Aerial%

0 10.00% 80.00% 10.00%
II 15.00% 77.00% 8.00%
51 20.01}% 74.00% 6.00%
151 25.0 1)% 70.00% 5.00%
501 75.0)% 22.00% 3.00%
2001 85.0)% 15.00% 0.00%
5001 95.03% 5.00% 0.00%

Fiber Plant Mix TaMe
Fiber Feeder UG/Aerial Mix Table
Density UnderGround % Buried % Aerial%

0 10.00% 80.00% 10.00%
11 15.00% 77.00% 8.00%
51 20.00% 74.00% 6.00%
151 25.00% 70.00% 5.00%
501 75.00% 22.00% 3.00%

2001 85.00% 15.00% 0.00%
5001 95.00% 5.00% 0.00%

Density Fill Table
Density Feeder Distribution

0 75.00% 40.00%
II 80.CO% 45.00%
51 80.CO% 55.00%
151 85.00% 65.00%
501 85.00% 75.00%

2001 85.00% 80.00%
5001 85.00% 80.00%

Attachment 9
Appendix B
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Percentage Tables

Market Share Table
Density Residence Business

0 100.00% 100.00%

11 100.00% 100.00%

51 100.00% 100.00%

151 ]00.00% 100.00%
50] ]00.01)0/0 100.00%

2001 100.01)0/0 100.00%
5001 100.00% 100.00%

DensityHhTable

Household per

Multi Unit % Multi Family
Density % Single Family Dwelling Dwellings

0 96.00% 2.80 4.00%
11 93.90% 3.20 6.]0%

51 89.00% 4.50 11.00%
]51 83.40% 5.20 16.60%
501 74.20% 5.70 25.80%

2001 59.40% 5.90 40.60%
5001 22.00% 7.10 78.00%

Structure Allocation llable

Cable Size Cable Structun: % Fiber Structure %

0 50.00% 50.00%
200 50.00% 50.00%
900 50.00% 50.00%

2400 50.00% 50.00%
4200 50.00% 50.00%

>4200 75.00% 25.00%

Over4200

Voice Grade Ratio Table
# switched

lines in % switched to % special to
CBG % switched to VG DSI % special to VG DSI

0 100.00% 0.00% 100.00% 0.00%
2,016 65.00% 35.00% 50.00% 50.00%

10,000 50.00% 50.00% 30.00% 70.00%
20,000 75.00% 25.00% 10.00% 90.00%

Attachment 9
Appendix B

att9_ap8.xls.xls Appendix B, Page 6



Miscellaneous Table Inputs

Spacing Table
In Feet -

Relative Pole

Density Manhole Spacing Pole Spacing Guy Spacing Units

0 725 250 1500 6.00
11 725 250 1500 6.00
51 725 250 1500 6.00
151 725 250 1500 6.00
501 550 150 1000 6.67

2001 550 150 500 3.33
5001 550 150 500 3.33

Surface Condition Table
Conduit Column

Condition # #

1 10
2 9
3 8

Attachment 9
Appendix B

att9_ap8.xis.xls Appendix S, Page 7



Miscellaneous Inputs

Cable & Wire Inputs Description

Attachment 9
Appendix B

NormalUGDepth 24.00 Normal Placement Depth in inches for BuriedlUnderground Copper Cable

NormalFiberDepth 36.00 Normal Placement Depth in inches for BuriedlUnderground Fiber

MaxFiberSize 288 Maximum Fiber Cable Size

MaxFeederSize 4,200 Maximum Copper Feeder Cable Size

Max DistSize 3,600 Maximum Copper Distribution Cable Size

CprMaxDistr 12,000 Maximum length of copper cable in the CBG distribution area

0.00% Fiber Cable Discount %
0.00% Copper Cable Discount %

DropCostPerFoot $0.77 Drop Cost per Foot Material & Installation
PedestalCost $0.00 Cost of Pedestal included in Drop Terminal Cost
NidCost $30.73 Unit Cost per Network Interface Device Including Installation

12.000 j! Cable Break Point

Switching Inputs
SwitchFiIIFactor ~5.00% Switch Fill Factor

SwBldgFactor l0738 Sw Building Factor

SwLandFactor lOlI7 Sw Land Factor

TrfSen 73.93% % of Traffic Sensitive that is local

InterofficeSwRatio 0.030 Multiplier to add interoffice trunking cost
0.00% Digital Switching Discount %

Terrain Inputs and Surfa4:e Impacts
CriticalWaterDepth 3 Depth in feet at which water impacts placement costs
WaterFactor 30.00% % Cost increase for presence of water within critical depth
NewTerrainTrigger 5 Value that triggers new terrain variable multiplier
NewTerrainFactor I Cost multiplier when new terrain variable exceeds trigger point
MinSlopeTrigger 12 Point at which minimum slope effects placement distance
MinSlopeFactor 1.100 Change in distance due to increased average slope
MaxSlopeTrigger 30 Point where presence of very high slope causes yet more cable distance
MaxSlopeFactor 1.0500 Change in distance due to a maximum only slope presence
CombSlopeFactor 1.200 Secondary change in distance due to substantial slope presence

Census Data Inputs - Statl~ Specific
ResLinesMultiplier 1.403 Residence Lines per household multiplier
SpecAccRatio 0.130 Ratio of Special Access Lines to Business and Special Access
DensAdjUnits 10 Average Number of Business lines per location

Digital Carrier Inputs
OpticsCost $75,000 Material & Installation for Fiber Optics Terminal at CO and Customer Loc
CopperTI ~2.500 Average Cost per DS-I on copper (both terminals & repeater)

ElectronicFill ~5.00% Fill Factors for Electronics

HiCapFill 95.00% Fill Factors for High Capacity Optic Multiplexers
0.00% Small DLC Electronics Discount %
0.00% Large DLC Electronics Discount %

att9_ap8xls.xls Appendix B, Page 8



Norm.IStrll(lurr Und~rlround Buried Atri.1

NonnaJ NonnaJ Nonnal

Ocnsic)' fI;:~dcr Nanna! Dis. Feeder Nonnal Disl F~~dcr NonnaJ Dis.

" 21 27( I 3 14 41721 41721
II 14 301 1.7 I 7 41721 41721
51 ]9 321 29 231 41721 41721
151 44 J5 4 II 35 41721 417.21
501 501 4.2 49 42 411 I. 411.1

2001 7.11 65 7.11 65 4602 460.2
~lKll U 70 U 70 4602 460.2

SortRockSlruclurt Undu round Buried Atri.1
~_A D_~l. C'_A D_~'" C' ...AD~'" 5,:,~ ~_~~ 5,:,f~ ~_,:,..L. 5';~ ~_'-""i,.

Ornsil)' Feeder Dist, F4--...:ckr Dislr Feeder Distr
(I 401 42 2.1 2.2 472.21 472.H
II 42 44 24 22 472 21 472.21
II 49. 4.61 3.4~ 2'1< 472 21 472.21
III 55' 45 H( 45 472 21 472.21
:ill I 6.2 HI ().2 55( 4663. 466 3

21101 9{ 76 9.1 76 ~ 192 5192
5lKII 991 Kl~ 991 1.3 ~llJ.2 5192

liArd RockSI fucturt UndC'rcround Buried Atrial
Ibn! Rock f1:ud Rock 1I.n! Rock H3td Rock H:m:l Rod Hard Rock

[nnsily h'1:dcr Disl, F,,'\:lkr Dim FI,;'L;dcr Dillr

" D 5.2 341 371 12h) 52h.3
II H 56 3.9 391 52h3 1263
51 6.7 59 491 4l 12h 3 126.3
III 75 61 7J 1.1 l2h 3 526.3
5111 Kl 6.9 1.41 71. 1211.11 5211 0

2001 11.5 9.7 11.5 97 l76.7 l767
1001 ID 1041 12.3 1041 l767 576.7

att9_3pS,xls.xI5 Appendix 8. Page 9
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Density Group 0-10

Undtrcround Normal Und~rl:roundson Rock Undulround H.rd Rock
Density Group 0-10 Inslall Fttdtr Distribution Inslall fttdtr Distribution Instln F_r Distribution

"/. of %. Anigncd Weighled ~;. of ~~ Assigned Wdghlcd A/.. of % Assigned Wcishtcd %of % Assigned Weighted "10 of "t. Assigned Weilhlcd ~.or -;-. Assisned Wei,hled
Conduit Installalion COSllXf Ulli Activit) Tdcphom: Amount Ac:lj\ll~ Tdcptlom: Amount Cost per Uni Acti.,.it) Tckphonc Amount Activity Tt::h:phonc Amount Cost per Uni Acti\lit) Tel."..,.., Amouol Activit)" Telephone Amount

Tn:nch &. Uaddill S 117 15.UU'Y. IIHIOO'Y. $1 7U 11700"" I\H.JUUo:. .. SI Y7 $ 2.J4 50(1"1.. 10000% $0.12 KIXI'Y. tOO.OO-;1ll $OIY $ 3.04 O.IXI'Y. 100.00".. $0.00 U,OO-;. UKJ,UO"I. $0110

Roc~) lr~ll(;h S 422 () 00"1. IUU (H'·/. SO 00 (lOOQ;, 1001MI% $(1 1M' S 02 2YU{)"!.. IUU (X)"/.. $115 46UU'Y. IUO.(XJ'Y. $IW $ 5.3) 55.110% UMUKJ'Y. $1.93 ~U.l)()l';' IIXU"I% S261

DaddIO\: TI~llch $ 270 ~ 700"1. IO()OO"l" SO 4(1 ~ 1M t'~';, IIMl,IM'·/. Sll 14 S HI HllO'Y. HIOOO"/. $1.46 3VI()% IIKU'O% $0.90 $ 3.95 34.1IIl"" IUO.oo-I. $1.34 3YllU% IINt.OOIlA, SU4

Ibud Dig Trench $ <YY 2oo'Y. IOOUO% SO 10 2IKI"/" IUOlMW. $010 $ 5.15 500'Y. 10000% $0.26 H)()~~ 100.00% $0.26 $ 6.14 5.00% 100.00% $0.)4 S.lKW. 100.00% SO.34

Doring $ lIMO 200% 10000'Y. $024 200"/.. 100.0011,I. $OH $ 1205 500% 100.00'Y. SUO 5.00% 100.00% $0.60 $ 14.41 2.00".. 100.00% $0.29 2.00% 100.00% $0.29

Cut &:. RcslOrc Asphah $ 8.72 100% 100.00% $0lJ<J 100% 100.00% $0lJ<J $ 10.84 1,00% 100.00'Y. SOli 1.00% 100.00"4 SO.II $ 12.06 1.00% 100.00% $0.12 1.00% 100.00% $0.12

CUi &:. Reston: Concrclc $ 9.63 1.00'Y. 100.00% SO III I {){)'Y.. 100.00% $0.10 $ 11.10 100% 1ll0.00% SO. 12 1.00·;' 100.00".. $0.12 S 12.16 1.00% 100.00% $0.13 1.00% 100.00% SO. 13
r ..• •. o" ..•~_. C'_.t

~
,,. ") ''III·L IfV}'VI~_ t:nnl ., (KI",~. 11'111 fM'1·/M (UOI • ." , fN1% IfHI Ofl·/.. I/lOCl , (MJIII. IOO,QOIY. SO 09 I 565 200% 1001_ loll 2(1U% ""11".... $0.11

~_..-.._~._.- ---
rul:1I UmkrglOlIIul (usl J)\:r fOOl IOCJ.(KJ'Y. $1 76 100()tJ% $210 IlJO.UOII,I. S4.uJ IUlIOO'Y. S4.H 100.00% $5.21 I(KI.lK'% SUO

Buri~d Normal Buri'" Soli Rock Buried Hard Rock

Instill Fffdl'r Dislribution In.tall Fffdu Distribution Indan Fteder Distribution

~.. or '!I" Assigned Weighlcd ~/.. of ''I., Assigned Weighted ·1. of '!I" Assigned W..:ighled ·1.. of "I.. Assigned Wci8hled "I. Assigned Weiahh.-d "I. of % Assiaocd Weighted
DuriC'tl C.blt Insl.II.lion Cost AClivily Telephone Amount Ac(i~jt~ Telephone Amount COSI Activit)' Tch.;phonc Amount Activil)' Teh;phonc Amoutll Cost Teh"l'honc Y.orShiUing Amallnl AClivih' Tetelmotte Amoulll

1110\\ S I 14 % UlI'Y. IOU Olt"/" S lOY lIf. fHI'~. ItKI.lMI"/. $ n 91 $ 1.15 441HI% IUllt"I'Y. $ 1151 47.00'Y. H"U)(J"/. S IU4 $ 1.29 111"1"1. IIIO.UlI% $ (UKW. IOCI.tNro/. S

Rocky""IO\\ S 137 uoo"". 100,00·;' S II !JU'~~. HHJ{)('-/. S $ 13Y 34.00-/. IIKJ.(JO"I. S 1141 21J.UCJ"/. IUlI.OO% $ 0.40 $ 1 ~2 5S 00% 1I1O.000h $ o K9 4KllU'Y. IfNI.OU'Y. S lin
Tn:neh &: Backfill $ 221 o OO'Y. IOU,OU"I. S IOOU'i'.. Ion IMI·I.. S 1123 $ 234 IUlI% IIHllXI'Y. $ 0./2 5.IXI'Y. IUlI.UU'Y. $ 0.12 $ 304 SIIO% 100.110% $ IUS 51"1"1. 1I1O.(1U% $ 015
Rocl;~ In.·/ll:h S 422 000"1. ItHllHl'Y. $ 0(10";, IIHUMI"!.. S $ 432 j IXI'Y. IIHllHI'Y. S II 22 4 no·l.. ItXI.IHI'Y. $ 1117 $ 533 191HI"I. 11"1.1"1"1. S U5 3K.I".... IIXI.IXI'Y. $ 2.113
n~LhCK,: 'r,\'IICh S 2711 O.IH"I. 11K) no"!. S o OO'~;. lOti OIl'Y. S $ HI 2 Utl"l. IIHllXl'Y. $ CUH'} 2,()O% IIXU_ $ , 0.1)6 S 3.95 4.01l'Y. 10011U'Y. $ 0.1(1 2.11U% 111O.UlI"I. S 1108

I land DiG Trench S 4 YY o IXI'Y. IUO (/U'!I. S o Oli";' ItIO 1""1. S $ 5.15 ) llO'Y. I(XIIK)"I. S 1115 31"1"1. IIXI.lIO"" $ O.IS $ 6KY 1l1U'Y. 100.11U'Y. S 0.01 1.110"/. IIMUJ()% S O,tn

80n: Cabk $ II KII u.oo·/. IOUt~/. S IJ l KJ' ~;. 10000"1. S $ 12.05 IOu"I. !UO,{)(J"I.. S 11/2 I,()"II,I. 100.00".. $ 012 $ 14.41 100% 100.1JU'Y. $ 1114 1.1"1% J(KUJU% S II 14
Push Pi,x & Pull e1blc $ 6 KO o1IIl"/. 100.1IIl"/. S OUll% tOO 00"1. S $ 7.00 2.00"1. 11IU.uu'Y. $ 014 5.UlI'Y. 11IU.00"/. $ OH $ 8.% 1.00'"1. 10000".. S IIW 1.01.... 100.110"/. $ 1l.U11
C,,114 R..:storc Asphalt S K12 1,00-1. 11IU1IU'Y. $ OllY I (Hr:'.. 10000"1.. S 0.1J9 $ 10.84 I.IIU'Y. I(J(UKJ% S 0.11 I.IIU'Y. 100.00% $ 0.11 $ 12.06 I.IJU'Y. 1110.00% $ 012 I.IJU'Y. UMUMJ% S 1112
Cut I:. R..:ston: Concrch: S 963 1.1IIl"/. 100110"/. S U In 100% 1110 OO'Y. $ OW $ 11.74 1.00'Y. 100CIO"/. S 0.12 IlIU'Y. 100.1JU'Y. $ 0.12 $ 12.16 1.00% 100.00% $ 013 11lO"" 1110.00% $ 0.13
Cui 4 Reslon:: Sod $ 315 2oo'Y. 100 00"/. S OUll 2 IIU'Y. ICXJ.OO'"l. S 008 $ 04 2.00'Y. 10000% S 0.09 2.()(JlII. 1001JU'Y. $ 0.lJ<J $ 5.65 2.00% 100.00% $ 0.11 2.00"/. IUlI.OO% $ 011

Taul Buri~d COSI per Foot 100,00'"1. $ 135 litO OO'Y. S 1.41 100.00"1. $ 2.10 100.00'Y. $ 2.23 100.00% $ 341 100.00"/. $ 3.10

Ani.1 Norm.1 Atrial Soft Rock Atri.1 JI.rd Rock

F«drr Distribution FC'fdtr Di.lribulion FRd~r Distribution

Inst31l:u.ion Weighted Installation W\:ilhlcd Installation Weighted Installation Wei,hled Installation Wcilhted InslaUllion Wei,hled

Aerial Cable Installation Cost Cost per Unit ". of Sharin. Amount Cost pcr Unit -I. of Sharin. AmOURI Cost per Uni! % of Sharinl Amount Cost per Unit % of Sharinl Amount COIl per Unit ... of Shari.. AmCMlllt Cost ..... Unil % of Sharin, Amount
Poles $ 36KI1 $ 35151 50.00'.. 363.38 $ lSUK 50.00% 363.31 S 451.58 50.00% 413.31 $ 451.51 50.00% 413.31 $ 551.51 50.00%1 463.31 $ 551.51 50.(10'.. 4~3.3I

Anchors and Guys $ 6KUU $ 255.00 1 100.00"/·1 HIl S 25500 I 10000".. HIl $ 21500 IOO.O<W'. 51.83 $ 215.00 100.00% 51.83 $ )1000 100.00% 63.00 $ 310.00 100·00'Y·1 63.00

TOl.31 Al:riJI Cost per Pole $ 411.21 $ 41721 $ 472.21 $ 472.21 $ 52631 $ 526.)1
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