Default Value

_ Plant Type - Ecenemic Life | Mot Salvage %
moter vehicles | 8.2 12
garage work equipment 12.22 -10.1
sther work equipment 13.08 3.21
bulldings 4693 181
furniture 15.92 6.98
eifice support equinment 10.718 691
cempany comnt. Equlpment 740 3.76
general purnese compoiers 6.12 .13
digital electronic switchinp 165.1 297
onerator systems 911 -0.82
digital circuit equipment 10.24 -169
public telephone term. 160 191
Equipment 30.25 -89.98
Poles 20.61 -23.03
asrial cable, metallic 26.14 1153
aerial cahle, non metallic 25.00 1826
underground cakle, metallic 2645 1458
underground cable, non metzilic 2157 -8.39
huoried cable, metallic 75.91 858
buried cable, non metallic 1818 1574
intrabutiding cable, metallic 26.11 1052
Intrakuilding cahle, non metallic 56.19 1034
condult systems

EXPENSE ASIGNMENT

B179a. Expense Assignment

Defimtion

The fraction of certain categories of indirect expenses, including the loop component of general support, as
well as network operations, other taxes, and variable overhead, that are assigned to loop UNEs
(distribution, concentrator, feeder and NID), and thus to universal service, on a per-line basis, rather than
the default assignment based on the relative proportions of the direct costs associated with these UNEs.
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Default Value
Expense Assignment . Percent te be

L s assigued perline
General Support Lesns
Farniture - Capital Gests 0%
Farniture - Expenses 0%
office Equipment - Capital Costs 0%
Office Equinment - Expenses 0%
General Purpose Computer - Capital 0%
Costs 0%
General Purpose Comnuter - Bxpenses 0%
Motor Vehicles —Capital Cests 0%
Motor Vehicles — Expenses 0%
Buildings — Capltal Costs 0%
Bulldings - Exnenses 0%
Garape Work Equipment - Capltal Costs 0%
Garage Work Equipment - brpenses n
Other Work Ezulpment — Capital Cests Y,
Other Work Enuipment - Expenses 0%
Netwerk Gperations 0%
Sther Taxes 0%
Variable Overhoal

STRUCTURE FRACTION ASSIGNED TO TELEPHONE
B180. Structure Percentage Assigned to Telephone Company

Definition

The fraction of investment in distribution and feeder poles and trenching that is assigned to LECs. The
remainder is attributed to other utilities/carriers. :
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Default Values
I Strocture Percent Assigned te Telephene Company
S B - Distribution 70 Feeder
DensityZens | Aerial | Buried | Wndorgreun | Aerial |  Buried ~ | Umdergresnd
UL I RS I N :
0-5 a0 33 1.00 A0 A0 a0
5-100 33 33 a0 33 A0 a0
100-200 29 23 a0 25 Al A0
200-650 25 33 90 29 A0 33
650-830 25 33 AD 25 A0 33
850-2.550 25 33 33 25 Al 33
23550-5,000 25 ¥ 25 A0 A3
9,000-10,000 29 33 33 20 AD 33
10,000+ 29 33 33 29 A0 a3

OTHER
B181. Income tax rate

Definition

The combined federal and state income tax rate on earnings paid by a telephone company.

Default Value
39.25%

B182. Variable overhead factor

Definition

Forward-looking corporate overhead costs, expressed as a fraction of the sum of all capital costs and
operations expenses calculated by the model.

Defanlt Value
10.4%

B183. Other taxes factor

Definition
Operating taxes (primarily gross receipts and property taxes) paid by a telephone company in addition to
federal and state income taxes.

Default Value
5%

HM 5.0a Appendix B Page 66




B184. Billing/bill inquiry per line per month

Definition

The cost of bill generation and billing inquiries for end users, expressed as an amount per line per month.

Default Value
$1.22

B185. Directory listing per line per month

Definition

The monthly cost of creating and maintaining white pages listings on a per line, per month basis that is to
be eligible for universal service support.

Default Value
$0.00

B186. Forward-looking network operations factor

Definition

The forward-looking factor applied to a specific category of expenses reported in ARMIS called Network
Operations. The factor is expressed as the percentage of current ARMIS-reported Network Operations.

Default Value
50%

B187. Alternative Central office switching expense factor

Definition

The expense to investment ratio for digital switching equipment, used as an alternative to the ARMIS
expense ratio, reflecting forward looking rather than embedded costs. Thus, this factor multiplies the
calculated investment in digital switching in order to determine the monthly expense associated with digital
switching. This factor is not intended to capture the cost of software upgrades to the switch, as all
switching software is part of the capital value inputs to HM 5.0a.

Default Value
2.69%

B188. Alternative circuit equipment factor

Definition

The expense to investment ratio for all circuit equipment (as categorized by LECs in their ARMIS reports),
used as an alternative to the ARMIS expense ratio to reflect forward looking rather than embedded costs.

Default Value
0.0153
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B189. End office non line-port cost fraction

Definition

The fraction of the total investment in digital switching that is assumed to be not related to the connection
of lines to the switch.

Default Value
70%

B190. Per-line monthly LNP cost

Definition

The estimated cost of permanent Local Number Portability (LNP), expressed on a per-line, per-month
basis, including the costs of implementing and maintaining the service. This is included in the USF
calculations only, not the UNE rates, because it will be included in the definition of universal service once
the service is implemented.

Default Value
$0.25

B191. Carrier-carrier customer service per line

Definition

The yearly amount of customer operations expense associated with the provision of unbundied network
elements by the LECs to carriers who purchase those elements.

Default Value
$1.69

B192. NID expense per line per year

Definition

The estimated annual NID expense on a per line basis, based on an analysis of ARMIS data modified to
reflect forward looking costs. This is for the NID only, not the drop wire, which is included in the ARMIS
cable and wire account,

Defanlt Value
$1.00/line/year

B193. DS-0/DS-1 Terminal Factor

Definition
The relative terminal investment per DS-0, between the DS-1 and DS-0 levels.

Default Value
12.4
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B194. DS-1/DS-3 Terminal Factor

Definition
The relative investment pet DS-0, between the DS-3 and DS-1 levels.

Default
2.9

B195. Average Lines per Business Location

Definition

The average number of business lines per business location, used to calculate NID and drop cost. This
parameter should be set the same as B6.

Default
4

B196. Average trunk utilization

Definition
The 24 hour average utilization of an interoffice trunk.

Default Value
0.30

EXCAVATION AND RESTORATION PARAMETERS

B197. Underground Excavation, Cost per Foot

Definition

The cost per foot to dig a trench in connection with building an underground conduit system to facilitate
the placement of underground cables. Cutting the surface, placing the 4” PVC conduit pipes, backfilling
the trench with appropriately screened fill, and restoring surface conditions is covered in the following
section titled, "Underground Restoration Cost per Foot." These two sections do not include the material
cost of the PVC conduit pipe, which is covered under “Conduit Material Investment per foot.”
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Default Value
‘Undergreund Excavatlen Costs perFest - |
~ Demsity | MermalTrenchiny | _ Backhes | HasiTrsmch -
| ﬂlﬂh': fl'Il:lIl. ~Per | Fractle _'i;irn_r”' Fractie | - Per
1 R feot |- 1 Fant L Foot
0-5 4% $190 5% $3.00 % $5.00
9100 5% $§1.90 15% $3.00 1% $5.00

100-200 % $190 45% $3.00 % $5.00
200-650 2% $190 5% $3.00 3% §5.00
650-850 2% $185 45% $3.00 3% $5.00
850-2,550 0% $215 5% $3.00 % $5.00
25505000 | 35% §2.15 5% $3.00 10% $5.00

3,000~ 23% $6.00 67% $20.00 10% $10.00
10,000

10,000+ 6% $6.00 12% $30.00 12% $18.00

Noie: Fraction % for Trenchiag Is the fraction remaining after sabtracting Backhoe % &
Trench %.

B198. Underground Restoration, Cost per Foot

Definition

The cost per foot to cut the surface, place the 4” PVC conduit pipes, backfill the trench with appropriately
screened fill, and restore surface conditions. Digging a trench in connection with building an underground
conduit system to facilitate the placement of underground cables is covered in the preceding section titled,
"Distribution Underground Excavation Cost per Foot." These two sections do not include the material cost
of the PVC conduit pipe, which is covered under “Conduit Material Investment per foot.”
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Default Value
o . Undergreund Rosteration Cesis per Fost
| Cut/Resters | Cut/Restere | CUURestors | gypmpre Condnit Placement &
| Asphait | Cemcrste | - S8 ) - Backiil - Stahilizatien
Demsity .| Frac | Per |Frac | Per | Frac | Per |Frac | Per | Frac | Pave- | Frac | DirVi
- Rangs | -tien | Fest | -tlem | Foot | -tien | Faol | -tlem | Foot |--tisn | ment/f | -tiem |
E R R S P ik b _ t
0-5 55% | $6.00 | 10% | $900 | 1% | $10 | 24% | $01 | £5% | $5.00 | 35% | $1.00
0 9
5-100 55% | $6.00 | 10% | $9.00 | 1% | $10 | 2% | $0.1 | £5% | $5.00 | 75% | $1.00
0 9
100-200 55% | $600 | 10% | $900 | 1% |$10 | F9%  §01 | 55% | $5.00 | 35% | $1.00
] 9
200-650 65% | $6.00 | 10% | $9.00 | 3% |$10 | 22% [ $0.1 | 75% | $5.00 | 25% | $1.00
0 ]
650-850 70% | $6.00 | 10% | $9.00 | 4% |$10 | 76% | $0.1 | #0% | $5.00 | 20% | $100
0 ]
830-2550 | 75% | $6.00 | 10% | $9.00 | 6% |$10 | 9% | S01 | £5% | §9.00 | 75% | $4.00
0 9
2550-5,000 | 75% | $6.00 | 15% | $9.00 | &% | $10 | &% |$01 | 97% | $13.00 | 70% | $110
0 L 0
5,000- 80% [ $180 | 15% |$210 | 2% (S10 | 3% | 801 | 95% | $1100 | 5% | $120
10,000 0 0 0 ] 0
10,600+ 82% | $300 | 16% | $36.0 { 0% |S$10 | 2% | S0 | 928% | $2000 | 2% | $16.0
0 0 0 3 0
Note: fraction % for Simiple Backlill Is the fraction remalolig after subltracting Asphalt % & Concrole % &
Sod %
Fraction % for Condult Placement & Stabilization for Pavement Is Asplialt % + Concrele %. DirtIs Sod %
*
Simple Backitll %
B199. Buried Excavation, Cost per Foot
Definition
The cost per foot to dig a trench to allow buried placement of cables, or the plowing of one or more cables
into the earth using a single or multiple sheath plow.
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Default Value
Buried Excavation Costs por Fest -
.o | Pew | Nermal | Backhae | HandTrench | BoreCahle Push
S o teemes | ) U | ise/puniemn
‘Deosity | Frac | Per |Frac | Per |Frac | Per |Frac | Per |Frac | Per |Frac | Per
Bamgs | -tien | Féot | -tism | Feot | -tien | Fest |-tien | Fost |-tiem | Fest | -tiem | Feot
0-5 60% | $0.8 | 28% | $190 | 10% | $3.00 | 0% | $5.00 | 0% |$11.0 | 2% | $6.00
0 0
9-100 60% | $0.8 | 28% | $190 | 10% | $3.00 | 0% | $500 | 0% | SN0 | 2% | $6.00
0 0
100-200 60% ($08 | 28% | $190 | 10% | $3.00 | 0% | $5.00 ( 0% | $110 | 2% | $6.00
0 0
200-650 50% | $08 | 37% | $190 | 10% | $3.00 | 1% | $500 | 0% [ S10 | 2% | $6.00
0 0
650-850 | 35% | $0.8 | 57% | $195 | 10% | $3.00 | 2% | $5.80 | 0% | S10 | 2% | $6.00
0 0
850-2550 | 20% |$12 | 59% | $215 | 10% | $3.00 | 4% [ $5.00 | 3% |$10 | 4% | $6.00
0 0
25505000 | 0% |$12 | 76% | $215 | 10% | $3.00 | 5% | $5.00 | 4% (S10 | 5% | $6.00
0
5,000- 0% |$1L2 | 73% | $6.00 | 10% | $20.0 | 6% [ $100 | 5% |$110 | 6% | $6.00
10,000 0 0 0
10000+ | 0% |$12 | 5¢% | $150 | 25% | $30.0 | 10% | $180 | 5% |$180 | 6% |$240
0 0 i 0 0

Note: Fraction % for Nermigl Trenching Is the fraction remalnlny after subtracting Plow %, Backioe %, Hand
Trench %, Bore Cable % and Push Plpe / Pull Cabile %.

B200. Buried Installation and Restoration, Cost per Foot

Definition

The cost per foot to push pipe under pavement , or the costs per foot to cut the surface, place cable in a
trench, backfill the trench with appropriately screened fill, and restore surface conditions. Digging a trench
in connection with placing buried cable is covered in the preceding section titled, "Distribution Buried
Excavation Cost per Foot".
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Default Value

__Butled Installatisn and Resteration Cests per Fesl

- _Cot/Restere | (Cut/Resters | Cul/Restors | ~ Simploe Restoral
e | Rephalt _Comerets | - Sed | Backfill | WelRewd
" Density | Frac- | Por | Frac- | Per | Frac- | Per |Frac | Per | Fractien
Ramge | tien | Fest | tien | Feot | tism | Foot | -tien | Fest |
0-5 3% | $600 | 1% | $9.00 | 2% | $1.00 | 32% | $0.15 62%
a-100 3% | $6.00 | 1% | $980 | 2% | §1.00 | 32% | $0.09 62%
100-200 3% | 9600 | 1% [ 8900 | 2% | $1.00 | 32% | $015 62%
200-650 3% [$600 | 1% | $9.00 | 2% | $1.00 [ 42% | $0.15 52%
650-850 3% [$600 1% | $9.00 | 2% | $100 | 57% | $0.15 1y
850-2550 | 5% | $6.00 | 3% | $9.00 | 35% | $1.00 | 30% | $0.15 T
25505000 | 8% | $600 | 5% | $9.00 | 35% | $1.00 | 43% | $0.15 9%
5,000- 18% | $180 | 8% | $21.00 | T% | $100 | 52% | $0.15 %

10,000 0
10,000+ 60% |$30.0 | 20% | $36.00 | 5% | $100 | 4% | $O.15 1%
0

Note: Restoral Is not reguired for plowing, boring, or pushing pipe & pulling cable. Fraction for Simple
Backfiit Is the fraction remaluing after sublracting Restoral Not Reguired fraction and the cut/restore
activitles fractions.

B201. Surface Texture Effect

Definition

The increase in placement cost attributable to the soil condition in a main cluster and its associated outlier
clusters, expressed as a multiplier of a fraction of all buried or underground structure excavation
components in the clusters. The multiplier appears in the “Effect” column, and the fraction appears in the
“Fraction of Cluster Affected” column. The surface conditions are determined from the CBG to which the
clusters belong.

Default Value

Fraction Clus-{ -Effect | Texture | . - . Description of Texture .-
cterAffected | [ b o

1680 100 Blank

1.00 100 |BY [Bouldery

100 100 [BY-COS [Bouldery Coarse Sand

100 100 [BY-FSL [Benldery & Fine Sandy Loam

100 100 [BY-L Beulderya loam

1.00 100 |BYIS Bouldery & Sandy Loam

100 100 [BY-SIGL Bouldery & Siity Clay Loam

1.00 100 |BY-S1 Bouldery & Sandy Leam

1.00 110 |BY¥ Very Bouldery

100 110  |BYW-FSL Wery Bouldery & Fine Sandy Leam

100 110 |BY¥L Very houldery & Loamy

100 110  [BYVS [Very Bouldery & Leamy Sani
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Fraction Clus-| Effect | Texture Description of Texture
| ter Affected | 3 EEER R ' T :
1.00 110 {BY¥-SIL Yery Benldery & Silt
100 110 [BYV¥-SL Very Bouldory & Sandy Loam
100 130 (BYX Extremely Bouldery
1.00 130  (BYK-FSL Extremely Bouldery & Fine Sandy Loam
1.00 130 - |BYK-L Extremely Bouldery & Loamy
100 130 |BYN-SI Extremely Boutdery & Siit Loam
1.00 130 [BYN-SL Extremely Bouldery & Sandy Leam
100 100 € Clay
1.00 100 |CB Cobbly
100 100 |CBC {Cobhly & Clay
1.00 100 |CB-CL Iconnm Clayleam
100 100 [CB-COSL [Cobhly & Coarse Sandy Leam
1.00 110  |CBFS Cobhly & Fins Sand
100 110 |CB-FSL Cebibly & Fine Sandy Loam
100 100 (CBl Cohibly & Loamy
1.00 100 [CB-iCOS Cohbly & Loamy coarseSand
1.00 100 |CB-1S Cobbly & Leamy Sand
1.00 110 (CBS Cohbly & Sand
100 100 |CB-SCL Colibly & Sandy Clay leam
1.00 100 [CB-SICL Cobkly & Siity Clay Loam
100 100 [CBSIL Cobbly & Siit Leam
100 110 |GB-S1 Gebbly & Sandy Loam
1.00 100 [CBA Angular Cebbly
100 110  [CBA-FSL Anpular Cebbly & Fine Sandy Loam
100 120 {CBY Very Cohbly
100 120 |CBV-C Very Colibly & Clay
1.00 120 (CBU-CL Very Cohbly & Ciay Loam
100 120 |CBV-FSL Wery Cobbly & Fine Sandy Loam
100 120 |CBV4 Vory Cohhly & Loamy
1.00 120 (CBV-LIS [Very Cobbly & Fine Loamy Sand
100 120 [CBV-S [Very Cobbly & Leamy Sand
100 120 |CBYU-MUCK Yery Cobhly & Muck
100 120 |CBY-SCL Very Cobbly & Sandy Clay Loam
100 120 |CBU-SIL Wery Cehbly & Siit
100 120 |CBW-SL Vory Cobhly & Sandy Loam
100 120 |CBU-VFS Very Cobbly & Very Fine Sand
1.00 120 |CBX Extremely Cobhly
1.00 120 |CBX-CL Extremiely Cobbly & Clay
100 120 (eBX-L |Extremely Cobhly Loam
100 120 [CBX-SIL Extremely Cobbly & St
1.00 120 |CBX-SL Extremely Cobbly aSandy Leam
100 130 {CBX-VISL Extramely Cobhly Wery Fine SandyLoam
1.00 100 |[CE Caprogenous Earth
100 100 |[CIND Cinders
100 100 (€L Clayleoam
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Fraction Clus-{ Effect | Texture Description of Texture
‘ter Affected | . | _
100 130 |CM Cemented
100 100 [N |Channery
100 100 [CN-CL Channery & Clay Loam
100 110  [CN-FSL Channery & Fine Sandy Loam
1.00 100 [CNlL Channery & Loam
100 100  [CN-SICL [Channery & Slity Clay Loam
100 100 |CN-SIL [Channery & Silty Loam
1.00 100 [CN-SL |Channery 2 Saniy Leam
100 100 [CNY |Wery Channery
100 100 |CNV-CL Wery Channery & Clay
100 160 |CNW-L ¥ery Chanuery & Loam
100 100 |CNV-SEL Channery & Sandy Clay Leam
1.00 100 |CN¥-SIL Wery Channery & Silty Loam
100 100 [CONW-SL Very Channery & Sandy loam
100 100 [CNX Extremely Channery
100 100 |GNX-SL Extronsely Channery & Sandy Loam
1.00 100 (COS Cearse Sand
1.00 100 [COSL Coarse Sandy Loam
1.00 120 (CR Cherty
1.00 120 |CRL Cherty & Leam
1.00 120 |CR-SICL Cherty & Siity Clay Leam
1.00 120 [CR-SIL Cherty & Siity Loam
1.00 120 [CR-51 Cheny & Sandy Leam
1.00 120 Iﬂﬂl: Gearse Cherty
1.00 120 |CRV Very Cherty
1.00 120 [CRV Very Cherty & Loam
100 120 |CRV-SIL Vory Cherty & Slity Loam
1.00 130 [CRX Extremely Chorty
100 130 |CRX-SIL Extremoly Cherty & Silty Loam
1.00 100 [DE Diatomaceous Earth
100 100 B Fibric Material
100 100 {FINE Fine
100 100 R [Flaggy
1.00 110  [F-FSL [Flaggy & Fine Sandy Loam
100 100 |A-L [Flaggy & Leam
100 100 |H-SIC [Flaguy & SHty Clay
100 100 |F-SICL [Flagay & Skity Clay Leam
100 100 [F-SIL [Flasgy & Siity Loam
100 100 [FI-SL [Flaggy & Sandy Loam
100 110 |FV Yery Flaggy
1.00 110  [FIV-COSL Very Flaggy & Coarse Sandy Loam
100 110 |FlV1 Wory Flaggy & loam
1.00 110 |FLV-SICL Wory Flapgy & Slity Clay Loam
1.00 110 [FIV-SE Very Flaggy & Sandy Loam
1.00 110 [FIX Extremely Flaugy
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Fraction Clus-| Effect Texture Description of Texture
ter Affected - 1 : .
100 110 (FIXL |Bxtremely Flaggy & Loamy
100 100 [FRAG |Fragmental Material
100 110 [FS [Fine Sand
100 110 |FSL [Fine Sandy Leam
100 100 - |6 [Gravel
100 100 [GR [Gravelty
100 100 [GR-C [Gravel 2 Clay
100 100 [GR-CL |Gravel & Clay Loam
100 100 |GR-COS Gravel & Coarse Sand
100 100 GR-COSL Gravel & Coarse Sandy Loam
100 100 |[GRFS Gravel & Fine Sand
100 100 |GBFSL Gravel & Fine Sandy Leam
100 100 |GR1 Gravel & Leam
1.00 100 |GBCO0S Gravel & Leamy Coarse Sand
100 110 |GRIFS Gravel & Leamy Fins Sand
100 100 |GR1S Gravel & Loamy Sand
100 100 |GR-MUCK Gravel & Muck
100 100 |[GR-S Gravel & Sand
100 100 |GR-SCL Gravel & Sandy Clay Leam
100 100 |GR-SIC Gravel & Slity Clay
1.00 100 |GR-SICL Gravel & Slity Clay Lleam
1.00 100 ([GR-SIL Gravel & Stity Loam
1.00 100 |GR-5L iGravel & Sandy Loam
1.00 110 |GR-WFSL |Gravel & WYory Fine Sandy Loam
1.00 100 [6RC [Coarse Gravelly
1.00 100 |GRF [Fine Gravel
1.00 1.00 [GRF-SIL [Fine Gravel Silty Loam
100 100 |GRY [Very Gravslly
100 100 |GRV-CL Wery gravelly & Clay Loam
100 100 |GRV-COS Wery Gravelly & cearse Sand
100 100 |GRY-GOSL Wery Gravelly & coarse Sandy Loam
100 100 |GRU-FSL Wory Gravelly & Fine Sandy Loam
100 100 |GRY-L Wery Gravelly & Loam
100 100 |GRW-LCOS Wery Gravelly & Loamy Coarse Sand
100 100 |GRV-LS Wery Gravelly & Loamy Sand
100 100 |[GRV-S Very Gravolly & Sand
100 100 |GRV-SCL Very Gravelly & Sandy Clay Loam
100 100 (GRV-SICL Very Gravelly & Slity Ciay Loam
1.00 100 |GRV-SIL Very Gravelly & Siit
1.00 100 |GRV-SL Very Gravelly & Sandy Loam
100 100 |GRV-UFS |Very Gravelly & Very Fine Sand
1.00 100 |GRV-VFSL [Very Gravelly & Very Fine Sandy Loam
100 110 GBX Extromely Gravelly
100 110 |GRX-CL Extremely Gravelly & Coarse Loam
100 110 |GRX-COS Bitremely Gravelly & Cearse Sand
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Fraction Clus-| Effect | Texture _ Description of Texture
ter Affected N S L
1.00 110 |GRN-COSL Extremely Gravelly & Coarse Sandy Loam
100 110 {GRN-FSL Extremely Gravelly & Fine Sand Loam
1.00 110 |GRX-L Extremely Gravelly & Leam
1.00 110 |GRX-LCOS baremely Gravelly & Loamy Coarse
1.00 110 |GRX-1S bremely Gravelly & Loamy Sand
1.00 110  [GRX-S bxtremely Gravelly & Sand
1.00 110 [GRX-SIL Extremaly Gravelly & Silty Loam
100 110 |GBX-SL Extremely Gravelly & Sanidy Leam
100 120 (GYP Gynsiferous Material
100 100 (HM Hemic Material
100 150 |ICE Ice or Frozen Soil
1.00 120 |iND Indurated
100 100 L Leam
100 100 |LCDS Loamy Coarse Sand
1.00 110 |LFS Loamy Fine Sand
100 100 IS Loamy Sand
100 100 |LVFS Loamy Very Fine Sand
100 100 |[MARL Marl
100 100 (MEDIUM Medium Cearse
coarse
1.00 100 MK Mucky
100 100 |MK-C Mucky Clay
1.00 100 |MKCL Mucky Clay Loam
1.00 100 [MKFES Muck & Fins Sand
1.00 100 |[MK-FSL Muck & Fine Sandy Leam
100 100 |MK-L Mucky Loam
100 100 |MK-LIS Mucky Loamy Fine Sand
100 100 |MK-1S Mucky toamy Sand
100 100 |MK-5 Muck & Sand
100 100 |MK-SI Mucky & Silty
100 100 |MK-SICL Mucky & Slity ClayLoam
100 100 |MKSIL Mucky Siit
100 100 |NMK-SL Mucky & Sandy leam
100 100 |MK-VFSL Mucky & Very Fine Sandy Loam
100 100 |MPT |[Mucky Peat
100 100 |{MUCK Muck
1.00 100 |PEAT Peat
1.00 100 |MT Pealy
100 150 |RB Rubbly
100 150 (RB-FSL Rubbly Fine Sandy Leam
100 100 |S Sand
100 100 |SC Sandy Clay
100 100 (SCL Sandy Clay Leam
100 100 [SG Sand & Gravel
1.00 100 ([SH Shaly
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Fraction Clus-| - Effect | -Texture 'Description of Texture
ter Affected | o : . -

1.00 100 |SHCL Shaly & Clay

1.00 100 |SHd Shale & Leam

1.00 100 [SH-SICL Shaly & Sifty Clay Loam

1.00 100 (SH-SIL Shaly & SiltLoam

1.00 150 - |SHY Wery Shaly

100 150 ([SHY-CL Vory Shaly & Clay leam

100 200 |SHX Extremely Shaly

1.00 100 (Sl Siit

1.00 100 [SIC Silty Clay

100 100 [SICL Silty Glay Loam

100 100 |SiL SiitLeam

100 100 (SL Sandyloam

100 100 |SP Sapric Material

100 100 |SR Stratified

100 100 |ST Stony

100 100 |ST-C Stony a Clay

100 100 |ST-CL Steny & Clayloam

1.00 100 " |ST-COSL Steny & Cearse Sandy Loam

1.00 110 (STFSL Stony & Fine Sandy Leam

1.00 100 |ST1 Stony & Loamy

100 100 |STHCOS Stony & Leamy Coarse Sand

100 110 (STIFS Stony & Leamy Fine Sand

100 100 [ST-IS Stony & Loamy Sand

100 100 |ST-SIC Stony & Silty Clay

100 100 |[ST-Sict $iony & Slity Clay Leam

108 100 |ST-SIL Steny & SiitLeam

100 100 (ST-SL Steny & Sandy Loam

1.00 110 |[ST-VISL Steny & Samily Very Fine Siltyloam

1.00 120 (STW Wery Steny

1.00 120 [STV-C Wery Steny & Slay

1.00 120 |ST-CL [Very Steny & Clay Loam

1.00 120 [STV-ESL [Vory Stony & Fine Sandy Loam

100 120 STV Very Stony 2 Leamy

100 120 |STV-IFS Wery Stony & Leamy Fine Sand

100 120 [STV-LS Yery Stony & Leamy Sand

100 120 |STV-MPT ¥ory Stony & Mucky Paat

100 120 {STW-MUCK Very Stony & Muck

100 120 (STW-SICL Very Stony & Siity Clay Leam

1.00 120 [STUSIL Very Stemy & Siity Loam

1.00 120 |STUSL Very Steny & Sandy Loam

100 120 |STV-URSL Wory Stony & Yery Fine Sandy Loam

100 130 |SIX Extremely Stony

100 130 [STAC Extremely Stony & Clay

100 130 ({STH-CL Extremely Stony & Clay Loam

1.00 130 |STN-COS batremely Stony & Cearse Sand
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Fraction Clus-| Effect Texture [ = Description of Texture
. ter Affected S L SR _
100 130 [STX-COSL Extremely Steny & Cearse Sand Loam
100 130 [STX-FSL |Extremely Steny & Fine Sandy Leam
100 130 [STXL [Extremely Steny & Loamy
100 130 [STX-LCOS |Extremely Stemy & Loamy Coarse Sand
100 - 130 [STX-AS |Extremely Steny & Loamy Sand
1.00 130 [STX-MUCK  |[Extremely Stomy & Muck
100 130 [STXSIC |Extremely Stony & Silty Clay
100 130 [STK-SICL [Extremely Stony & Siity Clay Leam
1.00 130  [STK-SIL |Extremely Stony & Stity Loam
100 130  [STKSL |[Extromely Stony & Sandy Leam
100 130  |STX-WFSL Extremely Stony & Very Fine Sandy Loam
100 3.00 |SY Slaty
100 3.00 |SY-L Slaty & Loam
100 300 |SY-SIL Slaty & Slity Loam
1.00 390 |SW¥ Wory Slaty
1.00 400 |SVX Extremely Slaty
1.00 100 (UNK Unknown
1.00 200 [UwWB Unweathered Bedrock
1.00 100 [VAR Varlable
1.00 100 |VFS Very Fine Sand
100 100 Vst Wory Fine Sandy loam
1.00 300 |WB Weathered Bedrock

LABOR ADJUSTMENT FACTOR

B16. Regional Labor Adjustment Factors

Definition

Factors that adjust a specific portion of certain investments by a labor factor adjustment that account for
regional differences in the availability of trained labor, union contracts, and cost of living factors. Both the
portions of different categories of investments that are affected and the size of adjustment are included as

parameters.
Default Value
" Beglenal Laber Adjustment Facter
Factor 10
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Bl16a. Labor Adjustment Factor Weightings

Definition
The fraction of the installed investment affected by the regional labor adjustment factor.
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Default Value
I - Reglonal Laker Adjustment Facter
-Fraction of Installed lnvestment Affected

l Contracter Trenching 125

Telco Construction - Cepper 164

I Telco Construction —-Fiber 364

Telco IaM - NID & Drop an

' Pele Placing 518
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OVERALL INPUT DATA DEVELOPMENT PROCESS

Line Type Counts Wire Center
by Study Area Selection

PNR
National Access
Line Model

h 4

h

PNR Customer
Location:
Geocoding and
Gross-up

PNR Clustering |«

PointCode
Translations

HM 5.0a
Input Data
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LINE TYPE COUNTS BY STUDY AREA

ARMIS 43-08 NECA USF
ARMIS 43-01 / / Lcops 1696 / / USTA Data / / RUS Data

4
- Res, Bus, Spec and
Pub counts from 43-08
- SLB counts from 43- - Collect total line - Develop Bus to Res - Develop Bus {o Res
01 counts splits splits
- Develop type ratios to
total counts

Y-

etermine if complete
ARMIS line type detail -+
is available

- If ARMIS detail is available, use
ARMIS counts

- If ARMIS detail is not available,
apply general ARMIS factors to total
line counts and Bus to Res splits
from USTA or RUS to develop

h 4

detail
Data include:
Line Type by - State code
Study Area - LEC name and NECA code
file - Count of Res, Bus, SLB, Special and
Public lines
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WIRE CENTER SELECTION PROCESS

Beltcore
LERG

Belicare
creates SLED
containing
needed
LERG data

Remove non-germane
CLLis

Resolve multiple LEC
assignments of CLLIs

Remove multiple CLLIs
located in same WC

Append NECA data:
- Company name and 1D
code

NECA
Company and
Tariff 4 Data

- Out-of-region CLLIs (2.g., Guam,
Alaska bush, etc.)

- Non ILEC CLLIs {e.g., CLEC,
cellular, atc)

« CLLIs w/a NPA-NXXs (e.g., CLLIs
that aren't active end offices}

- Remove CLLI assigned o LEC
with
least number of NPA-NXX codes
- If NPA-NXX codes equal, ramove
CLL! assigned to LEC with least
number of residence lines

- Remove second, third, ... CLLIs
with
same first 8 characters
- Add features of removed ClLIs to
remaining CLLI

- V&H coordinates
¥ Data include:
Taroet WG - 8-character CLLI
ari?sl - 2-character state code
- NECA company name and ID code
- V&H coordinates
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.__.Mpwq_d ormalize CB counl ormalize CB coun
_fesidence of HHs and lines to of business lines to
lines in Study

Area

PNR NATIONAL ACCESS LINE MODEL
DEVELOPMENT PROCESS

D&B
business
count by CB

Claritas/
Census HH
count by CB

- Modei residence primary - Model total business line
line penetration by CBG counts

- Model residence second - Model single and multiple
line penetration by CBG business line shares

Study Area totals Study Area totals

Counts of Data include:

access linas - CB identifier code
ard customer ) . t
locations by - Customer location coun

cB - Access line count

Daterming CBs
associated with each
wC

BLRWC
boundaries

Counts of
access lines
and customer
locations by
wcC

Data include:
- WC CLL! code

- Customer location count
- Access line count

HM 5.0a

Appendix C
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GEOCODE AND GROSS-UP PROCESS

/

Metromail
residence
locations

)/

D&B

business
locations

]

Target count

of customer

locations by
cB

Determine geocodes
using Centrus Address
Coding Modules

Geocoded
customer
iocations

Determine count of
"unlocated” customer
ocations in each CB

-Place "unlocated” customer
locations uniformiy around the
periphery of CB

-Assign 6-decimal lat/long to
these locations

4

Complete
Customer
Location File
sorted by WC

Customer locations that do
not geocode to 6-decimal
place accuracy

Data inciude:

- WC CLLI code

- Latitude and longitude of each
customer location
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CLUSTERING PROCESS

Complete
Customer C_Iuste_r
Lacation File engineering
by WC paramelers

PNR clustering algorithm

Outlier
/ Main clusters / / dusters /

Kssaciate with neare
other cluster and create
chains to main clusters

A 4
Determine cluster 1D,
centroid latlong, aspect
ratio, assign LEC NECA
code and line counts and
calculate aspect ratio

Data include:
- Cluster ID

- WC CLLI code
Cluster data - LEC NECA code
record - Centroid atitude and longitude
- Aspect ratio

- Line and location counts
- |dentity of nearest other cluster
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"POINTCODE" PROCESSES

Cluster data
record

A
- Convert lat/long coordinates to
VE&H

- Calculate radial distances between
main clusters and WC

- Calcutate radial distances between
outlier and main clusters

l

- Compute omega and alpha angles
- Compute rectilinear distances
between main clusters and WC

- Compute rectilinear distances
between outlier and main clusters

- Assign density zone associated
with covering CBG(s}

- Compute rectifinear distances
between main clusters and WC

- Compute rectilinear distances
between outlier and main clusters

Data include:
- 2-character state code
MS Access - 8-character CLLI
ClusterData - LEC name and NECA code
table - Covering CBG ID
- Alpha, omega and radial distance
- Area, aspect ratio, lines density
- Terrain characteristics
- Line, household and housing unit counts
- Firm and employee counts
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1y

2)

3)

4)

5)

6)

7

General Rules Governing the Creation
of the HM 5.0a Distance Files

Three distances are computed for each wire center (WC). They include WC to
tandem WC to OS tandem, and WC to STP locations.

The SLED is the official data source for computation of the distance files.

BOC WCs home on the nearest BOC tandems and BOC STPs in the same state and
LATA. There are some cases where LATA boundaries cross state lines. In this case,
BOC WCs will first attempt to home on a tandem or STP in the same state and LATA
where the WC is physically located. However, if tandems or STPs do not exist in the
same state as the WC, then the WC will home on the nearest BOC tandem and STP
pair.

Independent WCs will home on the nearest independent tandems and independent
STPs in the same state, when such tandem/STP facilities arc available. When
independent tandem/STP facilities are not available, independent WCs will home on
the nearest BOC wire center. In cases where independent wire centers home on BOC
wire centers (any of which always have tandem, OS tandem, and STP connectivity),
the CLLI of the homed-on BOC wire center will be tracked. LATA boundaries are
meaningless when making ICO distance computations.

The set of eligible BOC tandems will be the same set used to compute distances in
HM 3.1, with the following adjustments: 1) non-ILEC tandems will be removed from
the HM 3.1 list of tandems and STPs; and 2) in most cases, at least one BOC
tandem/STP pair will be placed in each LATA (in HM 3.1 there were some LATAs
without BOC tandems or STPs). The set of eligible independent tandems will consist
of all existing independent tandems in the study state.

BOCs will be limited to one OS tandem per state in small states (determined by
population) and two OS tandems in large states. The set of OS tandems will be hand-
selected from the list of current OS tandem locations in the study state. Independent
tandem distances will be computed based on the current locations of all independent
OS tandems.

BOCs will be limited to a single STP pair per LATA. The set of independent STPs is
the set of all independent STP pairs in the study state. Embedded STP pairing
relationships will be maintained for BOCs and independent companies. Note that
embedded STP homing relationships are not maintained. LATAs without any STP
pairs will be assigned a hand-selected pair of wire centers to serve as the STPs.
Hand-selection is rare and only occurs in a few areas (i.e., Alaska, Puerto Rico, etc.).
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8) There are several cases that must be specifically addressed when creating the distance
database. Although these cases are discussed in items 3 and 4 above, they are
individually presented here for clarity. The same set of rules apply whether
determining distances from WCs to tandems, OS tandems, or STPs. These cases are
identified immediately below.

- Case 1: For BOC companies, WC is in the same LATA, same state, and has
the same OCN as at least one tandem. The action in this case is to determine the
path length to the nearest tandem in this state and LATA, with the same OCN.

- Case 2: For BOC companies, WC is in a different LATA than any BOC
tandems in the state. In this case, determine the path length to the nearest BOC
tandem in this state. If such a WC belongs to a different BOC than the
predominant BOC in the state, the same rule applies.

- Case 3: For ICOs, the WC has a different OCN than any tandem in the state.
The action in this case is to determine the path length to the nearest BOC wire
center in this state and track the CLLI code of the homed-on BOC wire center.

- Case 4: For ICOs, the WC is in the same state and has the same OCN as at
least one tandem. The action in this case is to determine the path length to the
nearest tandem in this state with the same OCN.

9) Distances between facilities are computed as right angle runs.

10) WC to STP distances will be computed as the total distance from the WC to each STP
in the pair.

11) In cases where one member of the STP pair lies outside of the study state, the distance
to the one STP in the state will be doubled as a proxy for the out-of-state STP. Proxy
STP pairs will only be used in cases where an actual STP pair is unavailable.

12) Tandem to tandem distances will be computed as a fully-interconnected mesh
network of all tandems with the same OCN. BOC tandems will interconnect within
LATA boundaries.

Distance File Contents

The following calculated and non-calculated information will be contained in the state-
specific distance files:

Calculated Information
1) The WC to tandem homing arrangements that result from the application of the rules

defined in this memo. This information is necessary when computing interoffice ring
distances.
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2) The WC to tandem distance.

3) The WC to STP (A-link) distance.

4) The WC to OS tandem distance.

5) The STP to STP (C-link) distance.

6) The number of tandems by company code.

7) The number of STP pairs by company code.

8) The tandem to tandem distance for a fully-interconnected mesh of tandems by
company code.

9) The total tandem to STP (A-link) distance by company code.

Non-Calculated Information

Non calculated information include the NECA data that is necessary for interoffice ring
calculations. These data are included for each CLLI in the study state.

1) Vertical coordinate
2) Horizontal Coordinate
3) NECA Company code

Additional Information

The distance file calculations require the following database fields, which are taken from
the indicated source.

Field Source
- LATA SLED
- OCN SLED
- CLLI SLED
- STATE SLED
- VERTICAL COORDS SLED
- HORIZONTAL COORDS SLED
- STP PAIRS LERG
- 0OS TANDEM INDICATOR SLED
- LOCAL TANDEM INDICATOR SLED
- STUDY STATE USER INPUT
- BOC OCN USER INPUT
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Workbook:  R50A_distribution.xls Equation Listing HAI Model, v5.0A
Worksheet:  cluster input data Distribhution Module

Column Name Formula Description

wire center The data for this sheet is taken from the ClusterData table in the access database.
company

operating company type
CBG geocode

cluster

overall quadrant

overall omega

overall alpha
overall radial dist fi
outlier indicator

cluster quadrant

cluster omega
cluster alpha
outlier radius, ft
area, sq mi

aspect ratio

spare

density, lines/sq mi
Rock Depth

Rock Hrdns

Surf Tex

Wir Thl Dpth

tot lines

total business lines
residential lines
special access

52| n| =] =i €] <|c|=| v =0 v o|z| 2| = <|=|=|o]|m|=|o| 0| =] >

public

single-line business
AC households
AD 1-hu detach
AE 1-hu attach




Workbook:  R50A_distribution.xls Equation Listing HAI Model, v5.0A
Worksheet:  cluster input data Distribution Module
Column Name Formula Description

AF hu-2

AG hu-4

AH hu-5-9

Al hu 10-19
Al hu-20-49

AK hu-50+

AL mobile

AM other

AN businesses

AO employees

AP cluster fraction of wire center

lines
AQ average outlier loop length

AR total outlier lines




Workbook: ~ R50A_distribution.xls Equation Listing HAI Model, v5.0A
Worksheet:  calculations Distribution Module
Column Name Formula Description
A CBG ='cluster input data'!D2 repeats principal CBG for cluster
B cluster ='cluster input data'!E2 repeats cluster or outlier ID from cluster input data
C Main feeder distance (ft) =IF(P2=0,'cluster input Distance along main feeder route from wire center
data'! I2*COS(PI(¥180*DM2)*IF(diff_sfc>1,dstnc_mult,1),00*IF(fdr_steer_enable.f | to point at which subfeeder cable departs to connect
dr_rte_air,1) with cluster; includes adjustments for difficult
surface routing increase, if selected, and for route/air
ratio, if feeder steering enabled
D Basic subfeeder distance (ft) =IF(P2=0,"cluster input perpendicular distance from main feeder route to
data"I2*SIN(PI{)/ 1 80*DM2)*IF{diff_sfc>1,dstme_mult,1),0) center of cluster, adjusted for difficult surface
rerouting, if selected
E Total feeder distance (ft) =C2+D2 Calculates sum of main and subfeeder distance for
cluster
F Fiber Indicator =IF(OR(E2>fiber_dist,E2+T2+W2+0.5*AX2+0.5*AW2/U2>max _cu_dstne,CK2=1 | Computed value of 1 indicates fiber feeder required
,DN2+DP2<D02),1,0) for this cluster; fiber required if feeder distance >
fiber feeder crossover distance, max distance from
wire center to extremity of cluster > maximum
allowed copper distance, outliers present, or
fiber+DLC costs less than estimated copper feeder
life cycle costs
G aspect ratio =IF{AND(NQT{rect_clustr_switch),'cluster input data'tP2>0),'cluster input selects input aspect ratio if rectangular cluster
data"'P2,1) calculations are enabled; otherwise, makes clusters
square
H Rock placement multiplier =IF(rock_hrdns="HARD" hard_plc_multsoft_plc_mult) Selects hard rock factor when shown in cluster input
data, otherwise inserts soft rock factor for use in
calculation of rock multiplier
1 Rock multiplier adjusted for =IF(OR(ISBLANK (rock_depth),rock_depth>bdrock_thresh),1,H2-(H2- Adjusts rock muitiplier linearly with bedrock depth;
depth 1)/bdrock_thresh*rock_depth} if bedrock is below placement depth, the factor is
unity; at zero depth, the factor is the basic
placement factor in column H
i Difficult surface multiplier =[F(ISBLANK('cluster input data'lU2),1 IF(ISNA(VLOOKUP('cluster input Obtains difficult surface condition placement facter
data''U2 surf text,2, FALSE)),!,VLOOKUP('clustet input from inputs sheet.
data'U2,surf_text,2, FALSE)))
K Lot frontage, ft =IF(P2=0,MAX(66,SQRT(0.5*02)),0) Computes lot frontage in feet from average lot size
using assumption that depth is twice the frontage.
Minimum value is 66 feet
L lot depth, ft =2*K2 computes lot depth as twice the frontage




Workbook:  R50A_distribution.xis Equation Listing HAI Model, v5.0A
Worksheet:  calculations Distribution Module
Column Name Formula Description
M Houscholds ='cluster input data'! AC2 repeats houschold count from cluster input data
N Businesses ='cluster input data"!AN2 Repeats total business line count from cluster input
data
0 Average cluster lot size, sq ft | ='cluster input data't02/Q2*5280"2 Computes average lot size from cluster area in
cluster input data and cormputed estimate of
subscriber locations within cluster
P outlier indicator =[F('cluster input data'lJ2=1,1,0) indicates whether record pertains to cluster or outlier
Q Total locations =hh_det+0.5%(hh_att+hh_2+hh_4+hh_59+hh_1019+hh_2049+hh_mob+hh_other+fi | Estimates effective number of subscriber locations
rms)y+hh_50/4 by weighting different housing types
R Lines =lines_adj total lines, including special access, in cluster or
outlier
[ backbone length divisor/RT =MAX(1,CEILING({(MAX(0,2640*SQRT(clustr_area*aspect)- backbone cable length divisor, normally unity,
muttiplier depth)/(max_cu_dstnc/(1+1/aspect))),1)) computed whenever backbone distance exceeds one-
half the user-set maximum cable distance; used to
ensure copper distances do not exceed maximum;
application divides the length of each backbone
cable and increases the number of cables (there are
normally two)
T Backbone cable length =IF(AND{P2=0,vV2>2), MAX(0,2640*SQRT(clustr_area*aspect)- Computes backbone cable distance as distance from
depth)/S2,0)*IF(diff_sfc>1,dstne_mult,1) center of cluster to point one lot depth from cluster
boundary; includes adjustment for aspect ratio if
enabled, allowing rectangular clusters
U branch length divisor/RT =MAX(1,CEILING{{MAX(0,2640*SQRT(clustr_area/aspect)- branch cable length divisor, normally unity,
multiplier front lot)/(max_cu_dstnce/(1+aspect))),1)) computed whenever branch distance exceeds one-
half the user-set maximum cable distance; used to
ensure copper distances do not exceed maximum,;
application of factor increases number of branch
cables and corresponding shortens each
Y number of branches (per =IF(P2=0,CEILING(5280*SQRT(clustr_area*aspect)/(2*depth),1),()*U2*2 computes the number of branch cables in a cluster;
cluster) branch cables extend from the backbone to either
side to a point one lot width from edge of cluster
W branch length =IF(ANT(Q2>2,P2=0), MAX(0,2640*SQRT(clustr_area/aspect)- Distance from the backbone cable to the edge of the
front_lot)U2,0)*IF(diff_sfc>1,dstnc_mult,1) occupied cluster area, less one lot width; includes
aspect ratio factor which allows computation of
rectangular clusters




Workbook:  R50A_distribution.xls Equation Listing HAI Model, v5.0A
Worksheet:  calculations Distribution Module
Column Name Formula Description
X pairs required per branch =IF(AND(P2=0,V2>0)(lines_adj/V2)/VLOOKUP('cluster input Pairs required per branch cable with cable sizing
cable data''$R2 density_inputs,2),0) factor
Y branch cable cross section =IF(P2=0,INDEX(cable_range, MATCH($X2-Z2*max_cable,cable range,-1),1),0)
assigned branch cable cross section; if maximum-
sized cables are present, this value covers remaining
lines not served by maximum cable
Z number of maximum branch =TRUNC(X2/max_cable) calculates number of "overflow" branch cables
cables required by cluster
AA backbone cross section =IF(P2=0,INDEX(cable_range MATCH{(1/(S2)*V2*0.5%(Y2+Z2*max_cable))- assigned backbone cable size; computed from
$AB2*max_cable,cable_range,-1),1),0) branch cable size and number of branch cables to
ensure preservation of binder-group integrity
AR number of max backbone =TRUNC(1/(S2y*V2*0.5%(Y2+Z2*max_cable)/max_cable) computes number of backbone "overflow" cables
cables required
AC Backbone Taper Factor =IF{V2/(S2*U2)<=2,1,0.5) factor accounting for tapering of backbone cable
when more than two branch cables connect to each
backbone cable
AD effective subscriber road cable | =IF(OR(P2=0,02<2),0,5280* MAX(SQRT('cluster mput computes length of cable required to serve outlier
distance data'tO2*aspect),SQRT('cluster input locations; length computed as the major dimension
data'!02/aspect))+MAX(0,5280*MIN(SQRT(cluster input of the outlier area plus the minor dimension less two
datalO2 *aspect), SQRT('cluster input data'l O2/aspect))- drop lengths, adjusted for difficult surface routing if
2*VLOOKUP{density density_inputs,8)})*IF(diff sfc>1,dstnc_mult,1}) elected by user
AE required subscriber road cable | =IF(P2=1,(lines_ad))MAX(1,BQ2)/VLOOKUP('cluster input cable pairs, including sizing factor, required to serve
pairs data'!R2,density_inputs,2),0) subscribers centered on outlier position
AF subscriber road cable cross =IF(P2=1,INDEX{(cable_range, MATCH(AE2-AG2*max_cable,cable_range,- assigned road cable cross section in addition to any
section, per cable 1),1),0% necessary maximum-sized cables
AG number of max road cables =IF(P2=1,TRUNC(AEZ2/max_cable},0) computes number of maximum-sized road cables
AH unadjusted road subscriber =IF(AND{P2=1,BH2=0),AD2* AG2*max_cable_inv+AD2*VLOOKUP(calculation | total road cable investment for outlier without
cable investment s!AF2 cable_inv,2,FALSE),0) adjustments for aerial, buried, or underground use
Al effective road T1 cable =IF(P2=:1,cluster input data’tN2*(SIN(PI{)/1 80* cluster input T1 road cable distance assuming rectangular routing
distance data'!M2)+COS(PI()/180*'cluster input data’tM2)),0)*[F(diff_sfc>1,dstne_mult,1) between end points, with difficult surface routing
adjustment if elected by user
Al required road T1 cable pairs, =IF(OR(P2=0,AK2=0,BH2=1),0,2*total_T|s/AK2/VLOOKUP('cluster input required cable pairs, including two pairs per T! on
per cable data''R2,density_inputs,2)) cable and cable sizing factor
AK number of road T1 cables =[F(OR(P2=0,BH2=1),0,CEILING(total_Tis/max_Tls_ cable,1)) number of T1 cables required; controlled by
maximum allowable F1 pairs in cable




Workbook:  R50A_distribution.xls Equation Listing HAI Model, v5.0A
Worksheet:  calculations Distribution Module
Column Name Formula Description

AL road T} cable cross section =IF(P2=1,INDEX(cable_range, MATCH(AJ2,cable range,-1),1),0) assigned T1 cable cross section

AM unadjusted road T1 cable =lF(AND(P2m1,BH220),AI2*AK.'Z"'VLOOKUP(AL2,cable_mv,2,FALSE),0) total T1 cable investment for this outlier, unadjusted

investment for aerial, buried, or underground structure

AN total unadjusted cable =IF(BH2=1,0,((IF(P2=0,VLOOKUP(Y2,cable_inv,2,FALSE)*W2*V2+AC2*2*S2 | total cable investment for cluster or outlier,

investment *U2*T2*VLOOKUP(calculations! AA2 cable_inv,2,FALSE),0+AH2+AM2+(AC2 | including branch, backbone (for clusters) and TI
*2*S2*U2*T2*AB2HZ2*W2*V2y*max_cable inv))) road, and customer road cables (for outliers),
connecting cable investment, if any, is computed by
feeder module
AO underground cable inv =(SAN2)*CF2 computes underground fraction of total cable
investment using input underground structure
fraction

AP buried cable inv =(3AN2)*CD2*inputs!$C$19 computes buried cable investment, including

additional cable investment for filled cable, using
computed buried structure fraction

AQ aerial cable investment =($AN2Y*CE2+BM2 total aerial cable investment computed with

calculated aerial structure fraction

AR total structure distance =IF(BH2=1,0,IF(P2=1,A12+HIF{CI3<=CI2,0.5* AD2 0}+1F(Q2<2,0,0.5*(5280*MAX | computes total structure distance for cluster; for
(SQRT('cluster input data'lO2*aspect), SQRT(‘cluster input outliers, includes total distance for T1 cables plus
data'tO2/aspect))+MA X(0,5280*MIN(SQRT("cluster input one-half the sum of the major outlier dimension and
data'tO2*aspect),SQRT('cluster input data'tO2/aspect))- the minor outlier dimension less two drop lengths:
2*VLOOKUP{density,density_inputs,9}))),2*S2*¥U2*T2+V2¥*W2)) for terminal outliers, total also includes one-half the

suuscriber road cable distance

AS pole investment =|F(OR(BH2:+1,'cluster input computes total pole investment, including pole
data'tR2>=inputs!$B$12),0,((1+CEILING{AR2*CE2/VLOOK UP(cluster input setting, with adjustments for local surface and rock
data'!R2,density_inputs,8),1))*(pole_inv+pole_labor*{(!- conditions and labor rates
wig_pole_set)+wig pole_ set*labor_adj)*(rock_mult+diff sfc-1))))

AT buried placement =IF($BH2=1,0,AR2*CD2*VLOOKUP('cluster input computes total buried placement investment, with
data'!$R2 density_inputs,7)*(rock_mult+diff_sfe-1)*((1- adjustments for local surface and rock conditions
wig_excav)+wtg_excav*labor_adj)) and labor rates

AU conduit investment =IF($BH2=1,0,iF(P2=0,(2*S2*U2*$T2*(1+sp_tubes+$AB2}+EV2*§W2*(1+sp_tu | computes total conduit investment, including spare
bes+$Z2)),(AI2+IF{CI3<=CI2,0.5*AD2,0))*(1+sp_tubes+AG2))*CF2*conduit_inv) | tubes

AV conduit placement =1F($BH2=1,0,AR2*CF2*VLOOKUP('cluster input computes total underground placement investment,
data'!$R2 density_inputs,6)*(rock_mult+diff_sfc-1)*((1- with adjustments for local surface and rock
wig_excav)+wtg_excav*labor_adj)) conditions and labor rates




Workbook:  R50A_distribution.xis Equation Listing HAI1 Model, v5.0A
Worksheet:  calculations Distribution Module
Column Name Formula Description
AW vertical connecting cable =IF(SP2=1,0,2*U2*(S2-1)*(T2+depth)} optical connecting cable (feeder) used in subdivided
length, ft backbone cables to connect subfeeder to RTs:
investment computed in feeder module
AX horizontal connecting cable =IF(P2=1,0,2*(UJ2-1)*(W2+front_lot)) connecting cable horizontal optical connecting cable
length, ft used to connect subfeeder to R'T's when branch
cables are subdivided; investment computed in
feeder module
AY vertical structure distance, ft =1F(P2=1,0,2*U2*(S2-1)*(depth)) structure required to support vertical connecting
cable; may be shared with backbone structure in
certain cases
AZ horizontal structure distance, =1F(P2=1,0,IF(EVEN(V2)4->TRUNC(EVEN(V2)/4),2*(U2-1)*front_iot,AX2)) structure required to support horizontal connecting
ft cable; may be shared with branch structure in
certain cases
BA total required SAI capacity, =(3.5*cluster input data" AC2+2*('cluster input data'tX2+SA_loops+'cluster input computes SAI capacity as the sum of the feeder and
per SAl data't AA2))/(S2*%112) distribution connections
BB max SAls =[F{BH2=1,0,TRUNC(SAI_cap/max_SAI})) computes number of maximum-sized SAls required
for cluster
BC SAl size =]F(OR(P2=1,BH2=1),0,INDEX(SAI range MATCH(SAI! cap- assigns SAI size for determination of investment
BB2*max_SAISAl range.-1),1))
BD SAl investment =IF(OR(P2=1,BH2=1),0,BB2*max_SAI_inv+VLOOKUP(BC2,SAI inv,3,FALSE)) | computes total SAI investment
*S2*U2
BE max SAls, high-rise =IF(BH2=1,TRUNC{(SAI_cap)/max_SAI),0) computes number of maximum-sized indoor SATs
required
BF SAl size, high-rise =[F(BH2=1,INDEX(SAI range, MATCH(SAI cap-BE2*max_SAISAI_range,- assigns indoor SAI size for determination of
13,1),0) investment
BG SAI investment, high-rise =IF(BH2=1,BE2*max_SAl inv+VLOOKUP(BF2,SAI inv,2, FALSE),0)*S2*1J2 computes total indoor SAI investment
BH high-rise indicator =[F(AND(P2=0,clustr_area<0.03,'cluster input data'{R2>30000),1,0) indicates whether high-rise calculations are to be
invoked; requires line density > 30,000 lines/sq mi
and cluster area < .03 sq mi
BI high-rise factor =IF(BH2=0,0,('cluster input data't AC2*1500+ cluster input data'l AQ2*200)/((1- estimates number of “floors” using assumed floor
inputst$F$30)* cluster input data'!02*5280"2)) areas per household and employees
BJ number of riser pairs required | =(2*'cluster input datat AC2+'cluster input data’! AA2+SA_loops+'cluster input computes required cable pairs, including cable
per cable data'tX2)/2 sizing factor; two equally-sized cables assumed
BK number of maximum riser =TRUNC(BJ2/max_riser)*2 computes number of maximum-sized riser cables
cables
BL riser cable cross section =INDEX(riser_range MATCH(BJ2-$BK2/2*max_riser,nser_range,-1),1) assigns riser cable size
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BM riser cable investment =[F(BH2=!] ,(BKZ‘max_riser_inv+2*VLOOKUP(BL2,riser_inv,Z,FALSE))‘ 15*CE | computes total riser cable investment; limits ]
ILING(MIN(BI2,50),1),0) building to fifty stories
BN total T1s required per route =[F(P2=1,CN2,0) repeats count of T1s traversing or terminating at
current outlier
BO total repeaters required per =1t (P2=1,CEILING(AIZ/( 00011 _rptr_speng/(CE2*T1_atten_aerial+(1- computes repeaters required for Tis in outlier
cable CE2)*T|_atten_buricd)), i j*BN2,0) segment by considering aerial and ug/buried
structure fractions, number of T1, distance, and
aliowable cable loss between repeaters
BP total nstailed repeater =BO2*repeater_inv computes total investment in T1 repeaters per cable;
investment per cable multiplied by number of T1 cables in output sheet
(AF2)
BQ road RT indicator/copper =IF(AND{P2=1,CR2=0),MAX(1 LCEILING({AI?/max_cu_dstnc,1)),0) computes factor to add RTs in outlier distribution if
distance multiplier total outlier customner distance exceeds maximurm
copper distance
BR total road RTs =IF(AND(P2=1 ,BQ2>O),BQZ*CEIL[NG(HHES_ade' BQZ/RT_ﬁ1V24,1),0) calculates number of small RTs to serve subscribers
assigned to outliers
BS total installed termnal =IF(AND(P2=1,BR2>0),BR2*(road_RT_inv+road_COT “per_RT_inv)*CU _inv_ro | computes total RT investment, including common
investment per cable ad*calcu‘ations!RZIRT_ﬁll,O) equipment and channel units’ for outlier
BT average loop length in cluster | =I F(P2=0,0.5%(TZ+W2+tAW2/UZ+AX2+E2,0) estimates average loop length within cluster,
including common feeder distance for all cluster
lines; includes effects of connecting cable when
present
BU distribution route distance in =IF(P2=D,2*SZ’U2*T2+V2'W2+CQ2,0) calculates total route, or structure, distance for
cluster cluster
BV n;ax imum loop length in SIF(P2=0,E2+ T2+ W2+0.5*(AW2/U2+AX2),0) calculates maximum loop length within cluster
cluster
BW equivalent SA loops =sa_lines*(DS0_frac*DS0 ) pair+DS1_frac*DS1_pair+DS3_frac*DS3_pair) computes equivalent special access loops for users
with access to precise input data concerning types
and numbers of multiplexed special access lines n
cluster
BX adjusted total lines =lines-sa_lines+SA_loops adjusts input line total for re-computed special
access loop total for users having access to precise
special access facility data for cluster
BY number of DLC LD terminals =IF(OR(P2=1,(R2+CSZ)f(SZ*U2)>=1nputs‘$C$l05),O,SZ*U2*CEILING((R2+CS2) computes number of low-density remote terminals
{S2*U2)/(inputs!$D396* inputs! SDSI7*(1+inputs! SDS1 109,19 required for cluster; includes effects of branch and
| Lbac:k!:;one subdivision, if required




Workbook:  R50A_distribution.xls Equation Listing HAI Model, v5.0A
Worksheet:  calculations Distribution Module
Column Name Formula Description
BZ LD terminal investment =IF(OR(P2=1,(R2+CS82)/(S2*U2)>=inputs! $C$105),0,inputs! SD$95+inputs!$D$10 | computes total investment in low-density remote
7+inputs!$D$I8*BY 2+HF((R2+CS2)A(S2*U2)/ inputst$DF97>inputs! $D$S6,CEILIN | terminals, including site, common equipment, and
G(((R2+CS2)/(S2*U2)/inputs! $D$97- channe! units
inputs!$D$96)inputs! $D$E96, 1 )*inputs! $D$109,0)+H CEILING((output!$L. 2+output!
SM2+CS2)AS2*U2Y inputs! $D597/inputs!$D§100, 1 )*inputs! $DESHCEILING(out
put!$02/(82*U2Yinputs! $DEI7/inputs! $DE102, 1)*inputs! $DE101)}
CA number of HD RTs =[F(OR(P2=1,(R2+CS2)/(S2*U2)<inputs!$C$105),0,S2*U2*CEILING((R2+CS82)/( | calculates number of high-density remote terminals
$2*J2)/(inputs! $C96*inputs! $C$97* (1 +inputs! SCF110)),1)) to serve cluster; this calculation and that in BY are
mutually exclusive
CB HD RT investment =IF(OR(P2=1,(R2+C82)/(52*12)<inputs!$CS 105),0,inputs!3CEI5+inputst$C$107 | calculates total investment in high-density remote
+inputs! $CF98* CA2+IF((R2+C82)/(S2*U2)/inputs! $CSI7>mputs! SCE96,CEILIN | terminal, including site, common equipment, and
G(((R2+C82)/(82*U2)/inputs!$C$97- channel units, as well as CO multiplexing equipment
inputs!$SC$96)/inputs! $C596,1 Y*inputs! $C$109,0)H{ CEILING({output! L 2+output!
$M2+CS82)/(52*U2Yinputs!$C$97/inputs!$C$100,1)*inputs! $CE99+CEILING(outp
ut!$02/(82*U2)inputs!$CF97/inputs!$C$102,1 ) *inputs! SCE101))
cC fiber strands required =BY2*inputs!'SD$106+CA2*inputs!SC$106 calculates number of fiber strands required to serve
cluster according to computed RT totals and user-set
number of strands per RT
CD effective buried fraction =VLOOKUP('cluster input data'!'R2,density_inputs,5HDC2 computes effective buried structure fraction
distribution according to local surface and rock conditions
CE effective aerial fraction =MAX(0,1-CD2-CF2) computes effective aerial structure fraction
distribution according to local surface and rock conditions
CF effective w/g fraction =VLOOKUP('cluster input data"!R2,density_inputs,3) tepeats input underground structure fraction set by
distribution user
CG cluster serial number =RIGHT{LEFT(B2,SEARCH(".",B2)-1),SEARCH(".",B2)-2) extracts basic cluster serial number from cluster or
outlier ID in cluster input data
CH outlier number =RIGHT(B2,LEN(B2)-SEARCH(".",B2)) Extracts outlier extension from cluster ID
CI outlier order ={F(P2=1,LEN(CH2)/3,0) Computes outlier leve! from outlier number
Cl outlier root ID =IF(ISBLANK(CH2),0,LEFT(CH2,3)) extracts number of outlier on which current outlier
chain homes
CK cluster -~ attached outlier =[F(AND(P2=0,P3=1),1,0) indicates for clusters whether any outliers are
indicator attached; used in specifying whether fiber feeder is
required
CL cumulative lines in chain =IF(ISBLANK(CH2),0,IF{ AND(CJ3=CJ2,CG3=CG2),CL3+CU2,CU2)) accurnulates line count within outlier chain
CM number of T1s req'd - =[F{P2=0,0,IF(CI3>CI2,0,CEILING(CU2/RT_fill/24,1))) calculates number of Tls required to serve last
terminal outlier outlier in chain




Workbook:  R50A_distribution.xls Equation Listing HAI Model, v5.0A
Worksheet:  calculations Distribution Module
Column Name Formula Description
CN number of Tls reqd - =IF(CI3<=CI2,CM2,CEILING({CL2- computes total of number of T1s required to serve
"through” clusters IF(AND(CI2=1,A12<max_cu_dsinc),CU2,0)¥RT_fill/24,1})) current and subsequent outliers in chain
CO total T1s in chain =[F(CI2=1,CN2,0)
CP cumulative T1s in cluster =IF(CG3=CG2,CP3+C02,C02) accutnutates number of T1s required to serve all
outliers in cluster
CQ cumulative outlier road =]F(CG3=CG2,CQ3+AI2,Al2) accumulates outlier road distance for cluster
distance in cluster
CR first-order outlier lines not on | =IF(AND(CI2=1,AI12+0.5*AD2<max_cu_dstnc),CU2,0) calculates number of lines in first-order outliers
T1 (those connected directly to clusters) that lie within
maximum copper distance
CS cumulative first-order outlier | =IF{CG3=CG2,C53+CR2,CR2) accumulates non-T1-served first-order outlier lines
lines not on T1 for cluster
CT terminal outlier indicator =[F(AND(P2=1,CI3<=CI2),1,0) indicates whether outlier is last in chain
CuU outlier lincs =[F(P2=1,R2,0) repeats total line count for outlier
CvV distribution buried =VLOOKUP(IF(P2=0,5Y2,AF2),cable_inv,2,FALSE)*inputs!$C$19+VLOOKUP(d | calculates buried cable and placement investment
investment/foot, cable + ensity density _inputs,7)*VLOOKUP(density density inputs,19) per foot, with effect of structure sharing
placement, with sharing
CW distribution aerial =VLOOKUP(IF(P2=0,5Y2,AF2),cable_inv,2,FALSE) calculates aerial cable investment per foot
investment/foot, cable
[8) 4 distribution aerial =(inputs!'$CS 1 6+inputs! $C$17*inputs! $C525)y VLOOK UP{density,density_inputs,8 | calculates aerial structure investment per foot, with
investment/foot, pole, with }*VLOOKUP(density,density_inputs,18) effects of structure sharing
sharing
cY std buried LC cost/ft, with =CV2*(LCFactors!$D33+LCFactors!$C$3) calculates life cycle cost per foot of buried cable and
sharing structure without effects of local rock and surface
conditions
Cz std aerial LC cost/ft, with =CW2*(LCFactors!SD3$5+LCFactors!3C$5)+CX2*(LCFactors!$D$9+LCFactors!s | calculates life cycle cost per foot of aerial cable and
sharing C$9) structure without effects of local rock and surface
conditions
DA local buried LC cost/ft, =(VLOOKUP(IF(P2=0,$Y2,AF2),cable_inv,2, FALSE)*inputs!SC$19+(12+]2- calculates life cycle cost of buried cable and
w/sharing 1Y*VLOOKUP{density,density_inputs,7)*VLOOKUP(density density_inputs,19))*( | structure, with effects of local rock and surface
LCFactors!$D$3+LCFactors!$C$3) conditions
DB local aerial LC cost/ft, =CW2*(LCFactors! $D$5+LCFactors! SC35 H(inputs! SCE16-+(12+)2- calculates life cycle cost of aerial cable and
wisharing 1)*inputs!$CS 1 7*inputs! $C$25)/ VLOOKUP(density density_inputs,8)*VLOOKUP | structure, with effects of local rock and surface
{density,density_inputs,18)*(LCFactors!$D$9+LCFactors!$C$9) conditions
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nc buried adjustment =(0.5- calculates adfustment to buried fraction using
1/(1+(CY2/CZ2)/{({DA2/DB2) inputs! $G$82)))* VLOOKUP(density,density_inputs, | standard and local costs in logistic function
21
DD wire center ='cluster input data'! A2 repeats wire center location ID from cluster input
data .
DE quadrant ='cluster input data'lF2 repeats quadrant number from cluster input data
DF sign =VLOOKUP('cluster input data'lG2,inputs!$X$5:3Y$8,2) determines sign of cluster angular coordinate
DG angle =DF2*cluster input data'tH2 attaches sign to cluster angular coordinate
DH maincluster angle x radius =[F(P2=0,DG2*cluster input data't]2,0} calculates distance weighting for angular coordinate
of cluster
DI cumulative product =IF(AND(DD3=DD2,DE3=DE2),DI3+DH2,DH2) accumulates weighted angle for feeder route
{quadrant)
DJ main cluster curnulative =[F(AND{DD3=DD2,DE3=DE2),DJ3+IF(P2=0,'cluster input accumulates distance for clusters along feeder route
radius data't12,0),IF(P2=0,'cluster input data'!12,0))
DK wtd avg feeder offset angle =]F(OR(DD1<>DD2,DE1<>DE2),DI2/DJ2,0) calculates feeder steering angle offset to be applied
{no limit} to angular coodinate for each cluster when feeder
steering enabled
DL repeated offset =IF(fdr_steer enable IF(AND(DDI1=DD2,DE1=DEZ2),DL1,DK2),0} repeats offset angle for each cluster in feeder route
(quadrant)
DM resultant =ABS(DG2-DL2) applies offset to angle when feeder steering enable
DN RT est. annual cost, w/per-line | =IF(P2=0,(BZ2+CB2- estimates annual life-cycle cost for remote terminals,
EQ adjustments BX2*(inputs!$G3101+inputs!$G8102))*(LCFactors!$C$10+LCFactors!$D$10),0) including end-office adjustments for DLC per-line
investment and MDF savings
Do copper cable est. annual cost =IF(P2=0lines_adj*E2*inputs!$G$100/VLOOKUP(density,inputs! $¥F$89:3G597,2) | estimates annual life-cycle cost for copper feeder
*(CE2*(LCFactors!SC35+LCFactors! $D$5)+CD2*(LCFactors!$C33+LCFactors!S | cable to serve cluster
D$3)+CF2*(L.CFactors! $C$7+LCFactors! 3D37)),0)
DP fiber cable est. annual cost =IF(P2=0,E2*CC2*inputs!$G$99*(CD2*(L Factors! $C$4+LCFactors!SDS$4)+CE2 | estimates annual life-cycle cost for fiber feeder cable
*(LCFactors!SC$6+LCFactors! $D$6) + CF2*(L.CFactors!$C$8+LCFactors!$D$8)).0 | to serve cluster
)
DQ cumulative cable and structure | =IF{CG3=CG2,DQ3+AO2+AP2+AQ2+AS2+AT2+AUZ+AV2 AO2+AP2+AQ2+A | accumulates cable and structure investment for
investment S2HAT2+AU2+AV2) cluster and outliers to determine total per-line
investment for cluster/outlier system
DR cumulative DLC and T1 =IF{CG3=CG2,DR3+BZ2+CB2+BP2+B52 BZ2+CB2+BP2+B52) accumulates T1 investment for outliers to determine
investment total per-line investment for cluster/cutlier systemn
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DS cumulative SAI investment =IF(CG3=CG2,DS3+BD2+BG2,BD2+BG2) accumulates SAI investment for cluster and outliers
to determine total per-line investment for
cluster/outlier system
DT terminal investment =IF(calculations!BH2=0,lines_adj*VLOOKUP(density,density_inputs,}6),0) calculates terminal investment for cluster or outlier
DU cumulative terminal =IF(CG3=CG2,DU3I+DT2,DT2) accumulates terminal investment for cluster and
investment outliers to determine total per-line investment for
cluster/outlier system
DV drop investment =IF(caleulations'BH2=1,0,VLOOK UP(density,density_inputs,} 7y*('cluster input computes drop investment for cluster or outlier
data'' AB2+'cluster input data't AD2+'cluster input data't AE2+'cluster input
data'' AF2+'cluster input data't AG2+'cluster input data’? AL2+'cluster input
data't AM2)+VLOOKUP(density,density_inputs,15)*('cluster input data" X2-'cluster
input data'! AB2+cluster input data'! AA2+SA _loops+IF('cluster input
data't AC2=0,0,('cluster input data'! AH2+cluster input data't AI2+'cluster input
data’! AJ2+'cluster input data"t AK2)/cluster input data't AC2*'cluster input
data'!'Y2))) _
DW cumulative drop investment =IF(CG3=CG2,DW3+DV2,DV2) accumulates drop investment for cluster/outlier
system
DX NID investment =IF(calculations!BH2~=0,hh_tot*inputs!'SC$30+'cluster input computes NID investrment for cluster or outlier
data"' Y 2*inputs!$C3$32+('cluster input
data'!X2+SA_loopsy*(inputs! $C$35/mputs!$C$I8+inputs! BCEI6 H-(inputs! SCFI5+H
nputs!$CS36)* cluster input data’TAA2NID_indoor*lines_adj)
DY cumulative NID investment =IF(CG3=CG2,DY3+DX2,DX2) accumulates NID investment for cluster/outlier
System
DZ cumulative lines =IF(CG3=CG2,DZ3+ines_adj lines_adj) accumulates total line count for cluster/outlier
system
EA total distribution investment =[F(AND(P2=0,DZ2>0),(DQ2+DR2+DS2+DU2+DW2+DY 2)/DZ2.0) computes total per-line investment for distribution
per line plant and equipment
EB wireless cap indicator =|F(AND(wircless_cap_enable,P2=0,clustr_tot_lines<=brdcast_lines_max},IF(EA2 | when wireless cap enabled, compares total per-line
>IF(clustr_tot_lines<=brdcast_thresh,wireless_cap,brdcast_common_inv*CEILING | distribution investment to estimated wireless
(clustr_tot_lines/brdcast lines max,1)/clustr_tot_lines+brdcast_var_inv),1,0),0) technology investment and indicates when wireless
estimate i5 less than wireline
EC repeated wireless cap =IF(CG1=CG2,EC1,EB2) repeats wireless cap indicater for all outliers in
indicator cluster/outlier system
ED maximum outlier dimension, | =IF(P2=1,5280*MAX(SQRT('cluster input data'tO2*aspect), SQRT(cluster input computes maximum outlier dimension in feet using
ft data'!O2/aspect)),0) input outlier area and aspect ratio
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EE outlier subscriber road cable =IF(P2=1,IF(CU2<=10,IF(CU2<=2,0.5*ED2,IF(CU2<=3,5¥ED2/12,1.*ED2)))*C computes average distance from outlier center to
adjustment to average loop U2,0) subscribers served by subscriber road cable, wtd by
length wtd by lines lines in outlier
EF cumulative weighted outlier =IF(CG3=C(32,EF3+EE2 EE2) accumulates weighted outlier adjust across all
adjustment outliers in cluster

EG weighted average outlier =IF(OR{P2=1,ciuster input data't AR2=0),0,EF2/'cluster input data"! AR2) computes wid average adjustment for cluster
subscriber road cable
adjustment
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A company ='cluster input data'!B2 reports operating company name
B operating company indicator | ='cluster input data'lC2 reports operating company type indicator from
'cluster input data'
C wire center ='cluster input data’! A2 reports 8-character location identifier {specifies wire
center)
D CBG number =]F(calculations!P2=0,'cluster input data'!D2,0) reports principal CBG identifier for cluster
E quadrant =[F(calculations!'P2=0,'cluster input data’ F2,0) reports which wire center quadrant the cluster falls
n
F main feeder distance, ft =calculations!C2 reports main feeder distance, modified by difficult
terrain or route/air mulitiplier as required
G subfeeder cable distance, ft =calculations!D2 reports subfceder cable distance, modified by
difficult terrain distance multiplier if required
H total distribution route =calculations!BU2 reports total structure distance for distribution plnnt
distance in cluster, ft
I total lines =lines_adj reports total line count, including adjusted special
access lines, public lines, business and residential
lines
] density -- lines/sq mi =]F(calculations!P2=0,cluster input data®R2,0} reports density expressed as total lines per sq mi of
cluster or outlier area
K arca, sq mi ='cluster input data'l02 reports cluster or outlier area in sq mi
L business lines ="cluster input data'tX2 reports total business lines, including single- and
multi-line service
M residential lines ='cluster input data'lY2 reports total residential lines, including first and
multiple lines
N individual SA lines -- VG/DS- | =SA_loops reports special access total voice grade/DS0
(0 equiv equivalents
) public lines ='cluster input data!AA2 reports total public lines
P households ='cluster input data"tAC2 reports total households in cluster or outlier
Q single-line business lines ='cluster input data'! AB2 reports total single-line business lines; total
included in business line count
R distribution cable inv, =IF(wireless_cap ind=0,calculations! AO2,0) reports total investment in underground distribution
underground cable
S distribution cable inv, buried | =IF(wireless_cap_ind=-0,calculations! AP2,0) reports total investment in buried distribution cable
T distribution cable inv, aerial =]F(wireless_cap_ind=0,calculations! AQ2,0) reports total investment in aerial distribution cable




