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I INTRODUCTION

GCI requested that The Brattle Group develop a model that estimated the incremental cost of
providing mobile broadband service specifically to residents of the State of Alaska.! This request
was founded on the understanding that the geography, population and infrastructure of Alaska are
unique compared to most, if not all, of the rest of the U.S., consequently more generalized cost
models may not be fully applicable to estimating the costs of providing mobile broadband service

in Alaska.

By design, cost models that can be applied to multiple regions nationwide are designed so that
assumptions and inputs that vary nationwide can be modified to reflect geographically unique
circumstances. However, the proposed national model estimates the costs of deploying mobile
broadband utilizing two important static conventions that may make good sense for the continental
U.S., but which are less applicable to Alaska.? First, the national model uses road miles as an
indicator of target census blocks for high speed mobile broadband deployments. Second, the
national model assumes that fiber based backhaul is widely and relatively inexpensively available,
especially along roadways. These keys modeling assumptions are not applicable to Alaska
because the State has a unique distribution of population and roads, and has a much less developed

wireline infrastructure than is the case elsewhere in the Lower 48.

The State of Alaska encompasses a very large area (by itself equal to 20% of the land mass of the
Lower 48 States combined), is sparsely populated (with roughly 1.2 people per square mile,
compared with over 100 people per square mile on average in the Lower 48) and has a limited
road system. Many of Alaska’s communities are remote, located completely off-road (accessible

only by airplane, boat, or snow machine).

1 For the purposes of this analysis, we consider mobile broadband service to have an average data speed in
the cell site of 768 kilobits per second (kbps) downlink and 256 kbps uplink. Some tables included in this
report may use a shorthand and refer to these data speeds as “3G/4G” and speeds below this level of service
as “2G.”

2 A prominent national model is the U.S. Ubiquitous Mobility Study, September 21, 2011 developed by
CostQuest Associates for the CTIA.
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An equally important consideration is the absence of fiber backhaul in Alaska. This is generally
not the case in the Lower 48 where such wireline infrastructure is largely in place. Alternate
backhaul options add substantial cost to providing mobile broadband. In many areas in Alaska,
backhaul can only be completed over many miles of microwave transport or by satellite, which
tend to be considerably more costly than the fiber based options available throughout much of the
continental U.S. An additional cost that is incurred by carriers in Alaska is transport to an Internet
peering site. Unlike the Lower 48, peering sites are not even in Alaska; instead data must be

transported via undersea cable from Alaska to Seattle, Washington, or Portland, Oregon.

The Alaska Mobile Broadband Cost Model estimates the incremental cost of providing mobile
broadband service (i.e., at speeds of at least 768 kbps downlink and 256 kbps uplink on average
speed in the cell site) to specific areas within the State of Alaska. Roadways as well as local
community locations were considered in defining the areas targeted for mobile broadband service.

In summary, the cost model:

e Segments the State of Alaska into: 1) areas that currently receive wireless broadband at
average speed of 768 kbps down / 256 kbps up; 2) arcas that currently receive wireless
services at lesser speeds; 3) areas that do not receive any wireless services, but receive a
form of wireline communications services; and, 4) areas that currently do not receive any

communications services.

o Aggregates detailed census block demographic and geographic data (i.e., population,
arca, road miles, existing cell sites and backhaul infrastructure) to the borough (the

geographic organization of the State of Alaska) and census area level.

o Estimates the capital costs associated with building-out the network and the present value
(PV) of five vears of operations and management (O&M) costs. Costs are estimated for

geographic areas based on the physical network infrastructure currently in place.> For

3 We used this “brownfield” approach, because the wireless broadband infrastructure is relatively new, built

in the last several years in many cases, and additional built-out or upgrades would likely take advantage of
the existing infrastructure locations.
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instance, absence of any wireless facilities necessitates building-out 768 kbps down / 256
kbps up infrastructure “from scratch.” Where wireless facilities are in place but at less
than broadband speeds, costs reflect the incremental investment and O&M expenses
associated with upgrading services to reach the average 768 kbps down / 256 kbps up

level.

In addition, the Alaska Mobile Broadband Cost Model estimates the PV of five years of backhaul
costs, based on the type of backhaul currently accessible for the specific geographic areas
considered. The PV of transport costs (from the primary hubs of Juneau, Fairbanks and Anchorage
to the aggregation points in Seattle, Washington, or Portland, Oregon) was also estimated.
Transport costs are reported separately, and not included in the total cost estimate. The bandwidth
associated with backhaul and transport was determined at the borough / census area level to ensure

economies of scale and/or volume discounts.

Finally, anticipated incremental annual marginal revenues from new and upgraded services are
also estimated. These incremental revenues may be considered to be an offset to the cost

requirements associated with deploying mobile broadband services.

This report provides an overview of the Alaska Mobile Broadband Cost Model and summarizes
key model results (based on our recommended assumptions, set as default values in the model).
Figures included in this report explain the organization of the cost model. This report is also
designed to accompany the model in ¢lectronic format (i.e., Microsoft Excel). An overview of the

cost model from the perspective of a user of the Excel format is provided in Section X.

Section II of the report presents our results from the cost modeling, including the detailed costs for
network build-out and operations, cost of undersea transport, and the marginal revenue from
updated build-out. Section III describes the cost model methodology, including our assumptions
on the scope of build-out, the coverage analysis, and costs. Next, sections IV and V describe our
simulation of the existing level of wireless coverage in Alaska, as well as a determination of
requirements to build-out infrastructure to provide mobile broadband services. Sections VI and
VII describe our estimates cell site costs and backhaul costs, respectively. Section VIII provides

an estimate of the cost of undersea transport from points in Alaska to peering points in the Lower
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48. (This cost is presented in order to provide full scope of costs associated with deploving mobile
broadband, but are not included in the total cost estimate summarized in Section Il below.) Section
IX provides additional context for the results presented in Section II by estimating the marginal
revenue (to carriers) from the new and upgraded services. Finally, Section X provides a brief
overview of the Alaska Mobile Broadband Cost Model for prospective model users. Additional

details concerning model output is included in an Appendix to the report.

IL. SUMMARY OF RESULTS

The cost of providing mobile broadband services in Alaska is a function of: 1) the scope of the
geographic arcas covered; 2) the costs (capital and O&M) of building new cell towers and
upgrading existing cell towers, plus the costs of building out or upgrading common network

facilities and satellite ground stations where needed; and, 3) the costs of backhaul.

In this summary, as well as throughout this report, the costs of providing mobile broadband are
presented in total, as well as by geographic segment. Specifically, as indicated above, the cost
model segments the State of Alaska into: 1) areas that currently receive wireless broadband at
average speed of 768 kbps down / 256 kbps up; 2) areas that currently receive wireless services
but at lesser speeds; and, 3) areas that do not receive any wireless services, but receive a form of
wireline communications services. These three geographic segments cover 17,434 census blocks

in Alaska.

These segments can also be compared to the list of potentially eligible areas (i.¢., census blocks)
that the FCC provided in Mobility Fund Phase I.* The total cost and a break down among a matrix

of geographic segments is summarized in the table below.

1 Tn the Auction 90! Comment Public Notice, the FCC’s Wireless Telecommunications and Wireline
Competition Bureaus provided a list of census blocks that would be eligible for Mobility Fund Phase [
support based on American Roamer data.
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service life. Costs are converted to PVs in order to allow estimation of a total cost on a consistent

basis. These cost elements are summarized below.

1. Capital Costs — Cell Sites

Cell site related capital costs include upgrades and new construction.

¢ Existing cell sites (costs to upgrade antennas and shelters from current wireless service

levels to 768 kbps down / 256 kbps up levels),

e New cell sites (costs to construct towers and shelters and deploy radio equipment necessary

to provide average speeds of 768 kbps down / 256 kbps up);

2. Capital Costs — Network and Satellite

Additional capital costs required to complete a mobile broadband network include:

e Network controls (MSC server);

¢ Satellite ground station upgrades and new installations for cell sites served by satellite

backhaul,

o Satellite costs (HUB iDirect Satellite);

3. O&M Costs

Annual O&M expenses required to operate and maintain cell sites, including the costs of providing
backhaul (discussed further below), are also estimated. O&M expenses include electric power,

leases and maintenance costs.

4. Backhaul Costs

Backhaul costs were estimated based on the type of backhaul deploved and population covered.
Wireline fiber backhaul options are only available in the more densely populated areas of the State.
Many communities have low populations and are located off of the road system; options for such

less populated areas are limited to microwave or satellite. For this analysis, fiber and microwave

12
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e Upgrading 511 existing cell sites (220 of which are located in FCC eligible census blocks,
and 291 of which are located in non-FCC eligible census blocks),

¢ Building an additional 321 new cell sites (168 of which would be located in FCC eligible
census blocks, and 153 of which would be located in non-FCC eligible census blocks that

currently receive some non-wireless telecom service).

These 832 cell sites (511 upgrades + 321 new sites) are in addition to the 136 existing cell sites
that already receive wireless service of 768 kbps down / 256 kbps up.!® The total number of cell
sites in Alaska needed to provide mobile broadband service (excluding those that already provide
mobile broadband service) would thus be 968 (511 upgrades + 321 new sites + 136 existing cell

sites).

VI.  UNIT COSTS

Determining the total costs to provide mobile broadband service for the targeted areas is
accomplished by multiplying the costs per unit by the number of units. The costs involved in
providing mobile broadband service includes capital costs as well as ongoing expenses associated

with operations and maintenance:

e Cell site capital costs include the one time investments necessary to: upgrade existing cell
sites to 768 kbps down / 256 kbps up levels; and, to construct new mobile broadband cell
sites. Related capital costs also include investments in network controls (e.g., MSC

servers).

¢ Backhaul capital costs include the costs associated with remote VSAT ground stations and

the cost for a central hub point (i.e., HUB iDirect Satellite).

16 These cell sites are not included in the estimate of cost to provide mobile broadband service to the targeted

areas in Alaska, but would need to be if an estimate of providing services at levels greater than 768 kbps
down / 256 kbps up were to be developed.

17
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The total revenue impact to GCI from new and upgrading data services customers will be $6.2

million per year. On a per population basis, this is an additional $60 per year.

B. NEwW REVENUE STREAMS

In areas previously unserved by wireless, all subscriber revenues are attributed to the mobile
broadband network. We assume .of the population in these areas will subscribe to a data plan,

and will subscribe to a voice plan.

. .of the population in the newly served areas will have a data only plan, based on GCI’s

history. Specificall of GCI customers with data plans currently have data-only plans.
. of th hat will subscribe to a data service i The monthly ARPU for a
mobile broadband data-only plan is currently er month.

¢ The remainder of new data customers (.of the population of the newly served areas, or
.less will subseribe to a combination voice/text and data plan, at.)er month

. . of the population of the newly served areas will have a voice/text plan only (i.e., no
data plan; less the. that will have a data plan), and pay an ARPU of .per

month.

The new revenue streams estimated to be realized from these new customers is nearly $9.5 million

per year, or $492 on a per population basis.

X. OVERVIEW OF COST MODEL — USER PERSPECTIVE

The Alaska Mobile Broadband Cost Model is based in a Microsoft Excel workbook organized
around eight color coded sets of tabs: four sets of tabs involve model input and assumption tabs;
two sets of tabs provide summary level output; one set of tabs provides detailed model output; and
a Read Me tab that also includes assumptions for discount rates, penetration and bandwidth

requirements.

24
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Table 11-1
Summary of Capital Costs and Present Value of O&M Costs
by Network and Backhaul Costs

Network Costs to Build and Upgrade 3G Sites Backhaul Total
Present Value Present Value
(5 Years) of (5 Years) of
Capital Costs  O&M Costs Total Capital Cogts  O&M Costs Total

Common Network Costs $18,033 $41,976 $60,009 $14,908 699 $o $14,908,699 $14,968,708
FCC Potentially Eligible Areas $145,379,720 $71,468,716  $216,848,436 $7.,406,240  $206,018,405  $213,424,645 $430,273,081
Additional Areas Currently Served $51,838,173  $30,881,793  $82,719 966 $1,041,880  $26,545,811  $28,487,691 $111,207,657
Areas (Non-Wirel ess) Presence $21,215,532 $8,668,920 $29,884 452 $496,760 $9,373,353 $9,870,113 $39,754,565
Total Costs $218,451,457  $111,061,405  $329,512,862 $24,753,579  $241,937,569  $266,691,148 §596,204,010

Note: O&M bandwidth costs for satellite and terrestrial backhaul are calculated on an incremental basis. The costs for Additional Areas Currently Served and Areas (Non-
‘Wireless) Presence assume the previously listed costs are already being incurred.
Source: U.S. Census Bureau 2010 Census; GCI Cell Site Data; Carrier Cell Sites from FCC ULS database; Brattle Analysis.

26
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Table 1I-2
Cost Metrics
For 3G/4G Service in Targeted Area

Cost Meitrics
Cell Sites Population Area (Square Miles) Road Miles
Present Value
(5 Years) of Marginal Cost Cost Per Sq. Cost Per Road
Capital Costs ~ O&M Costs  Backhaul Costs ~ Total Cost Cell Sites Per Cell Site Population Cost Per Pop Arca Mile Road Miles Mile
Commen Network Costs $18,033 $41,97  $14,908,699  $14,968,708 832 $17,991 122,076 $123 365,310 $41 25,048 $398
FCC Potentially Eligible Areas $145379.720  $71468,716 $213,424,645  $430,273,081 476 $903,935.04 82,277 $5.230 335,694 $1,282 19,401 $22,178
Additional Arcas Currently Served $51,838,173 $30,881,793 $28,487,691  $111,207657 291 $382,156.90 34,188 $3,253 24,956 $4,456 4,460 $24,932
Areas (Non-Wireless) Presence $21,215,532 $8,668,920 $9,870,113 $39,754,565 63 $611,608.69 5,611 $7,085 4,660 $8,531 1,186 $33,520
Total Costs $218,451457 $111,061,405 $266,691,148  $596,204,010 832 $716,59136 122,076 $4,884 365,310 $1,632 25,048 $23,803

Note: O&M bandwidth costs for satellite and terrestrial backhaul are caleulated on an incremental basis. The costs for Additional Areas Currently Served and Areas (Non-Wireless) Presence assume the previously listed costs are already being
incurred. The common network cost per cell siteis an average cost and not a marginal cost.
Source: U.5. Census Bureau 2010 Census; GCI Cell Site Data; Carrier Cell Sites from FCC ULS database; Brattle Analysis.
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Table ITI-1
State of Alaska
Demographics Data
by Census Block
No. of Census
Borough/ Census Area Blocks Population Area Road Miles
(miles?) (miles)
Aleutians East 1,105 3,141 6,982 170
Aletians West 1,206 5,561 4,390 540
Anchorage 4,337 291.826 1,705 1.854
Bethel 1,710 17,013 40,570 1.305
Bristol Bay 177 997 504 130
Denali 690 1,826 12,751 1,004
Dilingham glo 4,847 18,569 239
Fairbanks North Star 4,499 97,581 7,338 3,102
Haines 758 2,508 2,319 261
Hoonah- Angoon 873 2,150 7,525 1.062
Jureau 928 31,275 2,702 745
Kenai Perinsula 4,024 55,400 16,075 3,056
Ketchikan Gateway 904 13,477 4,858 418
Kodiak Island 1,561 13,592 6,550 314
Lake and Peninsula 837 1,631 23,652 404
Matamiska- Susitna 4,590 88,995 24,608 4,707
Nome 1,471 9,492 22,962 2,022
North Slope 1,263 9,430 88,695 3,792
Northwest Arctic 793 7.523 35,573 878
Petersburg 705 3815 3,282 619
Prince of Wales-Hvder 1,614 5,559 3,923 877
Sitka 1,325 8.881 2,870 037
Skagway 198 968 452 71
Southeast Fairbanks 1,994 7,029 24,769 2,257
Valdez-Cordova 2,194 9,636 34240 2,356
Wade Hampton 952 7,459 17,081 436
Wrangell 428 2,369 2,541 205
Yakutat 683 062 7,649 475
Yukon-K oyukuk 2,657 5,588 145,505 5,937
Total 45,292 710,231 570,641 39962

Source: U.S. Census Bureau 2010 Census;, GCI Cell Site Data; Carnier Cell Sites from FCC ULS database; Brattle
Analysis.

30
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Table IV-1
FCC Potentially Eligible Areas in Alaska
by Census Block
Non-Wireless Currently|
Borongh / Census Area 3G/M4G Served 2G Served Presence Unserved| Wireless Served Wireless Unserved Total Area Population
{Censs Blocks) (miles ? )
Aleutians East 0 99 1 3 99 [ 103 2,837 3,089
Aleutians West 0 186 24 38 186 82 268 643 5,556
Anchorage 5 7 0 4 12 4 16 910 495
Bethel 0 524 66 138 524 204 728 21,921 15,973
Bristol Bay 0 109 0 4 109 4 113 344 997
Denali 0 275 46 69 275 115 390 8,299 903
Dillingham 0 208 13 3 208 18 226 1,434 4,814
Fairbanks North Star 13 20 93 121 33 214 247 4,621 1,001
Haines 0 29 81 8 29 89 118 680 1,338
Hoonah-Angoon 0 35 35 24 35 59 94 5,749 T76
Juneau 1 1 0 11 2 11 13 909 131
Kenai Peninsula 16 116 52 83 132 133 267 8,598 2,802
Ketchikan Gateway 11 9 4 28 20 32 52 870 106
Kodiak Island 11 3 35 35 14 70 84 1,296 960
Lake and Peninsula 0 171 22 19 171 41 212 3,764 1,541
Matanuska-Susitna 0 63 26 132 63 17§ 241 247 868
Nome 0 533 3 269 533 272 8035 14,451 9,471
North Slope 0 296 7 294 296 301 597 77,792 6,754
Northwest Arctic 0 268 1 88 268 89 357 20,108 6,881
Petersburg 4 11 46 23 15 69 84 1,698 903
Prince of Wales-Hyder 0 26 230 29 26 259 285 1,875 2,253
Sitka 18 0 0 12 18 12 30 2,723 465
Skagway 0 18 0 6 18 6 24 208 31
Southeast Fairbanks 0 36 124 197 36 321 357 17,663 1,296
Valdez-Cordova 0 124 21 130 124 151 273 22,162 738
Wade Hampton 0 240 3 84 240 87 327 8,554 7,330
Wrangell 0 0 0 5 0 5 5 206 592
Yakutat 0 0 72 38 0 110 110 7,534 661
Yukon-Koyukuk 0 391 536 789 391 1,323 1,716 98,100 5,315
Total 79 3,798 1,541 2,728 3,877 4,269 8,146 336,196 84,040

Source: U.8. Census Bureau 2010 Census; GCI Cell Site Data; Carrier Cell Sites from FCC ULS database; Brattle Analysis.
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Table IV-2
Additional Areas Currently Served in Alaska
Not Included as FCC Potentially Eligible Areas

by Census Block
Borough / Census Area 3IGHG Served 2G Served  Total Served Area Population
Aleutians Fast 0 176 176 280 47
Aleutians West 0 81 81 56 0
Anchorage 4,138 131 4,269 537 291,197
Bethel 0 325 523 1,373 1,014
Bristol Bay 0 38 38 66 0
Denali 0 139 139 148 37
Dillingham 0 229 229 2,053 31
Fairbanks North Star 3,746 138 3,884 1,096 96,221
Haines 0 181 181 4 1,134
Hoonah-Angoon 8 231 239 1,149 07
Juneau 673 83 756 1,273 31,098
Kenai Peningula 1,862 378 2,440 2,387 31,207
Ketchikan Gateway 380 43 423 336 13,362
Kodiak Tsland 391 18 409 97 12,509
Lake and Peninsula 0 203 203 5,343 75
Matanuska-Susitna 2,393 666 3,061 4,028 87,169
Nome 0 278 278 914 21
North Slope 7 223 230 456 2,369
Northwest Arctic 0 175 173 649 331
Petersburg 130 39 169 235 2,901
Prince of Wales-Hyder 15 125 140 74 1,495
Sitka 407 4 411 34 8,413
Skagway 0 169 169 13 936
Southeast Fairbanks 0 641 641 933 3,377
Valdez-Cordova 0 935 935 4,105 8,570
Wade Hampton 0 229 229 191 123
Wrangell 0 132 132 38 1,726
Yakutat 0 0 0 0 0
Yukon-Koyukuk 0 177 177 181 223
Total 14,152 6,007 20,759 28 446 618,713

Source: U.S. Census Bureau 2010 Census; GCI Cell Site Data; Carrier Cell Sites from FCC ULS database; Brattle Analysis.
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REDACTED FOR PUBLIC INSPECTION

Table 1V-4
Scope of 3G/4G Mobile Wireless Services in Alaska
by Census Block
Non-FCC Currently Non-FCC Non- Non-FCC Currently
Borough / Census Area FCC Eligible Areas Served 2G Wireless Presence Served 3G/4G Not Targeted Total
{Census Blocks)
Aleutians East 105 176 23 0 801 1,105
Aleutians West 268 81 49 0 808 1,206
Anchorage 16 131 1 4,138 51 4,337
Bethel 728 525 58 0 399 1,710
Bristol Bay 113 58 1 0 5 177
Denali 390 139 106 0 55 690
Dillingham 226 229 42 0 319 816
Fairbanks North Star 247 138 86 3,746 282 4,499
Haines 118 181 270 0 189 758
Hoonah-Angoon 94 231 82 8 458 873
Juneau 13 83 0 673 159 928
Kenai Peninsula 267 578 183 1,862 1,134 4,024
Ketchikan Gateway 52 43 33 380 396 904
Kodiak Island 84 18 181 391 887 1,561
Lake and Peninsula 212 203 42 0 380 837
Matanuska-Susitna 241 666 297 2,395 991 4,590
Nome 805 278 32 0 356 1,471
North Slope 597 223 0 7 436 1,263
Northwest Arctic 357 175 1 0 260 793
Petersburg 84 39 57 130 395 705
Prince of Wales-Hyder 285 125 169 15 720 1,614
Sitka 30 4 55 407 829 1,325
Skagway 24 169 0 0 5 198
Southeast Fairbanks 357 641 187 0 809 1,994
Valdez-Cordova 275 935 141 0 843 2,194
Wade Hampton 327 229 12 0 384 952
Wrangell 5 132 45 0 246 428
Yakutat 110 0 57 0 516 683
Yukon-Koyukuk 1,716 177 250 0 514 2,657
Total 8,146 6,607 2,760 14,152 13,627 45,292

Source: U.8. Census Bureau 2010 Census; GCI Cell Site Data; Carrier Cell Sites from FCC ULS database; Brattle Analysis.
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REDACTED FOR PUBLIC INSPECTION

Table IV-S
Areas in Alaska Excluded From 3G/4G Build-Out Scope
by Census Block
% of Total
Borough / Census Area Census Blocks Area Population Population
Aleutians East 801 3,864 5 0.2%
Aleutians West 808 3,686 0 0.0P0
Anchorage 51 258 134 0.0%
Bethel 399 16,875 17 0.1%
Bristol Bay 5 94 0 0.0%0
Denali 55 4,132 71 3.9%
Dillingham 319 15,069 2 0.0%0
Fairbanks North Star 282 1,518 91 0.1%
Haines 189 1,104 7 0.3%
Hoonah-Angoon 458 3 4 0.2%
Juneau 159 520 46 0.1%
Kenai Peninsula 1,134 4,566 232 0.4%
Ketchikan Gateway 396 3,646 5 0.0P0
Kodiak Island 887 5,063 59 0.4%
Lake and Peninsula 380 14,485 9 0.6%
Matanuska-Susitna 991 19,575 619 0.7%
Nome 356 7,567 0 0.0%0
North Slope 436 10,447 307 3.3%
Northwest Arctic 260 14,747 2 0.0P0
Petersburg 395 1,346 11 0.3%
Prince of Wales-Hyder 720 1,703 60 1.1%%
Sitka 829 114 3 0.0%0
Skagway 5 231 1 0.1%
Southeast Fairbanks 809 5,799 32 0.5%
Valdez-Cordova 843 7,595 79 0.8%
Wade Harnpton 384 8317 6 0.1%
Wrangell 246 2,297 31 1.3%
Yakutat 516 108 0 0.0%0
Yukon-Koyukuk 514 46,309 34 0.6%
Total 13,627 201,339 1,867 0.3%

Source: U.S. Census Bureau 2010 Census; GCI Cell 8ite Data; Carrier Cell Sites froom FCC ULS database;
Brattle Analysis.
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REDACTED FOR PUBLIC INSPECTION

Table V-1
Analysis of Current Cell Sites in Alaska
by Sites in Place In 2012

Additional Additional

Area Area

Currently Currently

FCC Eligible Served 2G Served 3G/M4G

Borough / Census Area Served Sites Sites Sites Total Sites
Aleutians East 5 6 0 11
Aleutians West 4 6 0 10
Anchorage 13 8 51 72
Bethel 22 13 0 35
Bristol Bay 4 0 0 4
Denali 6 6 0 12
Dillingham 10 8 0 18
Fairbanks North Star 5 6 21 32
Haines 2 5 0 7
Hoonah- Angoon 3 12 0 15
Juneau 3 15 8 26
Kenai Peninsula 9 27 17 53
Ketchikan Gateway 1 18 5 24
Kodiak Island 1 4 6 11
Lake and Peninsula 10 12 0 22
Matanuska-Susitna 0 35 23 58
Nome 17 12 0 29
North Slope 17 13 0 30
Northwest Arctic 13 4 0 17
Petersburg 3 3 1 7
Prince of Wales-Hyder 0 1 0 7
Sitka 1 1 2 4
Skagway 2 2 0 4
Southeast Fairbanks 10 11 0 21
Valdez-Cordova 33 51 0 84
Wade Hampton 11 6 0 17
Wrangell 0 5 0 5
Yakutat 0 0 0 0
Yukon-Koyukuk 11 1 0 12
Total 222 291 134 647

Source: U.S. Census Bureau 2010 Census; GCI Cell Site Data; Carrier Cell Sites from FCC ULS
database; Brattle Analysis.
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Table V-3

REDACTED FOR PUBLIC INSPECTION

Alaska Road Miles
2010 U.S. Census

51100/51200/ Other Types of
Borough / Census Area S1400 Roads Total Roads
(hdiles) (Miles) (Ailes)
Aleutians East 67 103 170
Aleutians West 431 109 540
Anchorage 1,681 173 1,854
Bethel 206 1,099 1,305
Bristol Bay 86 44 130
Denali 606 398 1,004
Dillingham 119 120 ]
Fairbanks North Star 2,220 882 3,102
Haines 138 124 261
Hoonah- Angoon 232 830 1,062
Juneau 324 420 745
Kenai P eninsula 2410 646 3,056
K etchikan Gateway 109 309 418
K odiak Island 249 65 314
Lake and Peninsula 146 258 404
Matanusk a- Susitna 2,909 1,798 4,707
Nome 448 1,574 2,022
North Sbope 338 3,233 3792
Northwest Arctic 181 697 878
Petersburg 396 223 619
Prince of Wales-Hyder 720 157 877
Bitka 380 258 637
Skagway 43 26 71
Southeast Farbanks 1,500 8T 2,257
Valdez-Cordova 1,399 958 2,356
‘Wade Hampton 89 348 436
Wrangell 89 206 295
Takutat 243 229 475
Yukon-Koswkuk 1,809 4,128 3,937
Total 19,790 20,172 39,962

Source: U.S. Census Bureau 2010 Census; GCI Cell Site Data; Carrier Cell Sites from FCC
ULS database; Brattle Analysis.
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REDACTED FOR PUBLIC INSPECTION

Table VI-1
Capital Costs to
Upgrade Existing Cell Sites to 3G
and Build-Out New 3G/4G Cell Sites
(Cost per Cell Site)

Upgrade MEC Serverin
New Upgrade non-  Wireless 2G Anchorage for
Construction of Wirzless Site to Site to 3G/AG Wiraless 3G/ 4G
3G/4G Site 3G/4G Bite site Sites

Facility Matenals, Equipment and Electrisal
Tabor for Tnstallation

Other Construction Costs (Contraeting, eie.)
Travel and Shipping

Regulalory Costs (FCC Permils, Sits Tests, elc.}

Table VI-2
Capital Costs
Satellite Backhaul

Remote YW SAT
Uround Station HUR iDirect Satellite
(Cost per Site] (Cost for Central Hub)

Facility Matertals, Equipmen!t and Elecirical
Labor for Installation

Other Construction Costs (Contracting, etc. )
Travel and Shipping

Regulatory Costs (FCC Permits, Site Tests, etc.)

Total
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REDACTED FOR PUBLIC INSPECTION

Table VI-3
Present Value of 3G/4G Cell Site
O&M Expenses
(PV per Cell Site)

MNew MECT Berver in

Constroetivn  Upgrade non- Upgrade Anchorage for

of 3G/4G Wireless Site Wiraless 2G Site Wireless 3G/4G
Site 1o 3GMG Site  to 3G/4G Site Sites

Power. Lease, Other Recurring Cosls
Contracted Maintenance
GCI Labor

Tabhle VI-4
Present Value of O&M Expenses of
Upgraded to 3G/4G or New 3G
VSA'T Ground Stations
(PV per Station)

New Remote VSAT Upgrade Remote
Ground Station for  WSAT Ground
New 30/46 Site Station from 20
Site to 3G/4G Site

Power, Lease, Other
Recurring Cosls
Contracted Maintenance
G Labor
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REDACTED FOR PUBLIC INSPECTION

Table VI-5
Present Value of O&M Expenses O
HUB 1Direct Satellite For 3G/4G Cell Sites
(PV for Central Hub)

Populution al Non-Terteslrial Lovations 3000
Population Pengration Rate 50%
Population Served {using penelranon ratz) L.500
User Traffic Rate 0%
Dowmstream Data Rate (par user) kbpy

Upsiream Data Rate (per user) kbps
Downsirearn Oversubscenption Rale
Ipstrzam Oversubscription Rate

Upsirsam Throughput Requured Ghps
Downstrearn Throughput Required (rhps
Daowmnstream Spectral Efficiency bitsiHz
Upstream Spectral Efficiency bity/Hz
Downstream Bandwidth Requirad MH=
Upstream Bandwidth Required MHz
Transponder Monthly Cost (per MHz) 5
Cost (per month for space segnient) §
Annual Cost (for space segment) b

Present Value (5 Years) of Bandwidth Co 5

Table VI-6
Present Value o Q&M Expenses
for Terrestrial Backhaul
(PV for Fiber. Microwave and per Mbps Leases)

Microvwave T1 Microwave T3 Fiber T1 Tiber T3 Terra LIhps Fiber 10Mhps
Populalion al Mon-Terrestrial Locat ions KIpS 500) 06 501 S00 5010 500
Populalion Peneraiion Bale 3% S0 0% 5% 0% 5000
Population Served (using penctration rate)  pops 250 250 250 30 250 250
Uger Traffic Rate 0% 50 S0%a 5 0% 50,
Dovmstream Trata Rate {per user) fiestah T68 Tok T6R ToR 768 Rl
U pstream Data Rate (per user) Fhps 254 256 256 355 256
Downsiream Chversubscription Rote
Upsreeam Owversubseription Rale
Downstrearn Thronghput Required Ghps
Upstream Throughput Required :
Tlsable Bandwidth per Unit
Bits per Pop
Tnits Required
Cual per Unii per Month al 50 Miles i
Cost (per monik) 8
Anmual Cost 5
Prosent Value (5 Years) of Bandwidth ©o  § 51,195 anG, 157 363,134 359,760 1,942,025 18,551
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REDACTED FOR PUBLIC INSPECTION

Table VI-7
Undersea Cable Lease Rate per Month
and Present Value of 5 Years

Maonthly Cost per 5 Year Present
13

Value - T3

Usable Bandwidth per Unit (Gbps)
Lena Pt (Juneau) - Scattle or Portland
Anchorage - Seattle or Portland
Anchorage - Fairbanks

Fairbanks - Sealtle or Portland

a0












REDACTED FOR PUBLIC INSPECTION

Table VIII-1

Present Value of Undersea Transport Costs

FCC Eligible Areas

Downstream Thronghput

Upstream Throughpu!

Lines Required

Monithly Underwater Transport Cost
Talal Cost per Montl

PV {5 Years)

Population Served
Throughput per User

Salellile
(Anchorage Anchorage
Gbps
Ghps
Ulkits
§/ Uit
5 $289.000 $272.000
$14.031.128 §13.205.768
Fops. 19306 18077
Ebps/Fop, 40 40

Fairbanls Junean

£32,000 $48.000
81,553,620 $2.330.430
806 3,950

36 46

$641,000
§31.120.947

431134

Table VIII-2

Present Value of Undersea Transport Costs
FCC Eligible Areas + Additional Cwrently Served Areas

Downstreant Throughput

Upstream Throughput

Lanes Required

Maonthly Underwater Transport (_ ost
Tolal Cost per Month

PV (5 Years)

Population Served
Throughput per Liser

Satellile
{Anchorage)  Anchors
Ghps
Gbps
Uity
S fadr
5 $300.000 $408.000
514,856,480 §19,808.652
Pops, 20683 27610
KbpsiPap. R 39

$128.000 £96.000
§6,214.47  $4.660.859
3816 6,122

47 44

$938.000
$45.540.480

58,233
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REDACTED FOR PUBLIC INSPECTION

Table VIII-3
Present Value of Undersea Transport Costs
FCC Elieible Aveas + Additional Currently Setved Areas + Other Areas with Presence

Satellite
| Anchorage) Anchorage Fairbanks Junegi Total

Downsivearr Throughpul (rhps

Upstream Theoughyml (Fhps

Lines Eequired Lnits

Monthly Underwater Transport Cost Rt Tnit

Total Cost per Month & $306,000 $425,000 $128.000 112,000 $071.000
PV (5 Years) 814856480 520634013 §6.214.479 5437669  S47.142.651
Populalion Served Fopy. 20,831 28,902 4,000 7,236 61.038
Throughput per User Kbps/Pop, 39 39 435 43

a5
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REDACTED FOR PUBLIC INSPECTION

Table A-1
Capital Costs and Present Value of O&M Costs
for FCC Eligible Areas

(Excluding Backhanl Costs)

Toial FCC Eligible Sites
I'errestrial Sites Satellite Sires Capital Fresent Value (5 years) of O&M
Paopulation Population Salellite All Cell Sites Sulellile
Borough / Censns Area Sites Covered Sileg Covered] Al Cell Shies Cost VSAT Cosl Tolal Cosl VSAT Cost ‘wm!
$ b & 5 )
Alentians Fast §] i 8 3,080
Alentians West (#] 0 I 555G
Aunchorage 14 435 ] (U]
Bethel 37 15748 2 226
Bristal Bay 5 Qo7 0 0
Denali 13 03 0 0
Dilkinghian 14 4814 U 0
TParbanks Motth Star |3 522 i] 0
Haines A 1338 0 0
Hoonah-Angoon 10 776 3] 0
Juiriean 4 1406 0 0
Fenal Peninsula 18 75 2 sS4
Ketchiluan Fateway 14 30 i
Kodigk Lsland 5 BG4 5] 5
Lake and Peningila 11 861 aQ (80
Matarnuska-Susitng 1 BGS i] 0
MNorne [h] 0 32 a471
North Slope 7 | 30 6,703
MNorthwest Arctic 6] L] 20 6,881
Petershurg 5 717 i} o
Prince of Wales-Hyder LS 2253 0 0
Ritka | 56 ol 0
Skagway 3 31 ] 1]
Southeast Pairbanks 24 1038 3 258
Valdez-Cordeara 55 738 0 0
Wade Hampton 19 6817 2 s13
Wrangell L 592 ] 0
Yakutat i} (] 3 Bl
Tikon-Kovukuk 14 1345 | 3970
Total 312 43 a6t a4 38,4813 145,374,720 TAMK 240 152785960 71468716 8636308 B0 125

Sonrce! 178, Census Burean 2010 Census: GUT Cell Site Data: Carrier Clell Sites from FCC LS databese: Brattle Analysiz.
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REDACTED FOR PUBLIC INSPECTION

Tahle A-2
Capital Costs and Present Value of O&M Costs
for FCC Eligible Areas Cutrently with 2G Service
(Excluding Backhaul Costs)

FCC Eligible Areas with Existing 20 Siles
Terrestrial Sites Satellite Sites Capital Present Value (5 Years) of O&M
Fopulatien Population| All Cell Sites Saiellire All Cell Sites Satellite
Borough ¢ Census Aren Siles Covered Bites Coverwd Cost  VSAT Cosl Total Cost  VSAT Cosl Total
$ b 5 $ ] 5
Aleutians Fast Iy} il 5 3.080
Aleutians Wesl 1) i) 4 5,181
Anchorage 13 Aa15 fl 4]
Bethel 20) 15443 4 210
Bristo] Bay 4 249 0 1
Denali & 13 /] ]
Dillingharn L1 | 807 0 ]
Fairbanls MNorth Star 5 ) (] i
Tlaines 2 818 0 0
TToonah-Angoon i 154 0 |
Jumeay 3 87 Y i}
Ketrai Peninsula 8 373 1 475
Ketchikan Galeway 1 5 0 1]
Kodiak Tsland | (8 0 ]
Lake and Peninsula E! 736 lal 30
Matanuska-Susitna il Jadd 0 o
Norne ] 0 17 0425
Mot Slope 2 0 14 8427
Marthwest Archic j! ] 13 A,827
Petershurg 3 18 ] 1]
Prince of Wales-Hyder 6| 377 0 0
Sitku il O 0 4}
Skagway W 21 0 ]
Southeast Fairbanks 3| 313 2 77
YValdez- Cordova 33 305 1] 1]
Wade Hampion 10 5.799 1 512
Wrangell il 0 0 ]
Yalcutal ) 0 0 ]
Yukon-Koyiukok 2 414 9 |21
Total 146 33,785 T4 M7 39190371 3.341.840 2532201 23, 347060 GIT.020 24, (MLTRS

Sowrrce: TLS, Cersng Pareans 2070 Censis; GOT Cell Site Dara; Carrier Cell Sites trom FCC TULS databiase; Brattle Analvsis.
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Table A-3
Capital Costs and Present Value of O&M Costs
for FCC Eligible Areas Currently with Non-Wireless Presence

REDACTED FOR PUBLIC INSPECTION

(Excluding Backhanl Costs)

FCC Eligible Areas with Non-Wireless Presence

I'errestrial Sites Satellite Sites Chapital
Population Topulation| Satellile All Cell Sites Satellite

Borotigh [ Censns Ares Shies Covered Slies Covered| AN Cell Sites Cast VSAT Cost Tatal Cost.  VSAT Cost Total
b 3] 5 & b

Aleutivns Fasl 1] 1) 1] 1}

Aleutians Wesl ] 1] 3 74

Anchorage 0 Ul [} o

Hefhel 4 276 [t} 13

Bristol Gay fi il fi i

Derali 3 32 0 e}

Dillingtam 1 2 0 [

Taithanks North Star 3 313 0 0

Haines 3 44 1] o

Hoonah~-Angoot 4 311 0 (4]

Jimemt 0 0| 0 0

Kenai Peninsiila i L34 ] 40

Ketchikan Galeway i ) 0 [}

Kodiak Tsland 2 A09) 0 A5

L ake and Peninsula 3 123 1 106

Matanuska-Susitng 1 9 [t} 0

Nome 0 i I 0

North 8lope 1 0] 0 0

Northwest Arctic ] i 1] 4]

Fetershirg | A 0 [{]

Prince of Wales-Hytler 8 1,755 O 0

Sitlka i ] [t} 1]

Skagwity 0 0 0 o

Smitheast Fairbanks 7 527 1 132

Valdez-Cordova 2 5 1] 0

Wainde Harriplon 3 il 1] i

Wrangell ] 0 0 0

Fakutat n 0) i a6l

Yukon-Kovukuk ] TB3 19 1,728

Total a0 #.o12 R 2 801 28,722 566 12&1480 20087 e 11.736.384 2476220 14212604

Saurce; U8, Census Bureau 2010 Censug, GO Cell Site Data, Cartier Cell Sites from FOC ULS dalabase: Dratlle Analysis.



REDACTED FOR PUBLIC INSPECTION

Table A-4
Capital Costs and Present Value of O&M Costs
for FCC Eligible Areas Cutrently Unserved
(Excluding Backhanl Costs)

FCC Fligible Areas that are Unserved
'errestrial Sites Satellile Sites Capital Presenl Value (& Yeurs) of O&M
Topulation Populaton| All Cell Siles Satellite All Cell Sites Satedlite

Borough ! Censng Area Sites Cover ed Sires Covered Cost VSAT Cost T'otal Cost VSAT Cost I otal

5 5 5 8 5 3
Alentians East 0 0 1 i}
Aleutians West (1] ) | 301
Anchorage 1 44 K] 0
Bethel 13 20 il L
Bristol Bay 1 43| u b}
Denali 4 138 ] 0
Dillinghiam 3 5 0 i}
Fairbatks North Slar 3 219 1] i
Haines 1 46 (1] f)
Hoonal-Angoon 3 9) o 0
Juneau 1 Ly (t] 0
Kenai Perinenla 4 52 I I
Ketchikan Gateway 13 25 ] 1}
Kodiak Taland 2 327 i 43
Lake and Pennsula 4 3 2 2
Matanuska-Susitna 3 518 0 0
Wome 0 0 ] a6
North Slope 4 Al 22 270
Morthwes| Arctic i) ) 7 i
Pelersburg 1 a0 0 0
Prince of Wales-Hyder 1 1zl ] i}
Bitka i 30 1] [t}
Skagway 1 L4 (i} [}
Southeast Fairbarks Y 196 2 44
Valdez-Cordova 20 138 1 i}
Wade Hamplon o 21 ] L
Wrangell 1 5492 {] [i]
Takutat (] il il i}
Fukon-Koyikik 3 16 0 32l

Total 1né 2 a7 [} 1.0105 77,466,782 2.700.92%0: /0,266,702 3638527 5483059 41,868 331

Source: LS. Censis Burcau 2010 Census: GCI Cell Site Data; Carrier Cell Sites from PCC ULS database; Braltle Analysis,
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REDACTED FOR PUBLIC INSPECTION

Tahle A-5
Capital Costs and Present Value of O&M Costs
Additional Areas Currentlv Served (2G)
(Excluding Backhanl Costs)

Additonal Areas Currently Served
‘I'ervestrial Sites Satellire Sires Capital
Population Populatien| All Cell Sites Satellite All Cell Sites Satellite
Borough / Censas Area Siles Covered Sites Covered Cuost VSAT Cost Tolal) Cost VSAT Cost Total|
5 A by § § &

Aleutians sl () ) [ 47

Al fans West 3] il I I

Anchorage 8 303 ] il

Bethel 13 1004 il (

Bristol Bay Li] 0 ] il

Denali 4] 37 il i

Dillingham 8 31 ] il

Fairbanks North Star (] 148 ] il

Hames 3 1134 i i

Hoanah-Anz oot 12 07 ] il

Juneau 13 62| 0 a

Kenial Peransila 27 050 ] 186

Ketchikan Gatewsy |8 ] ] i

Kuodial Island 4 U i il

Lake md Pemnsiila 8 12 4 i

Matanuska-Susitna is 3770 0 i

Notne 4] 0) 2 |

North Slope 3 295 10 2072

Nortlnvest Arclic i 0 4 331

Petersbura 3 85 fl il

Prince of Wales-Fyder | 1495 ] il

Sitka L i i il

Skagway 2 936 ] 1

Routheast Farbanks 10 5577 | il

Vialdez-Cordova 51 8570 1] il

Wate Harmpton f 58 il i

Wrangel | 5 1726 0 il

Wakutal 4] 9) qQ il

Fukon-Keyukuk | 221 ] 2,

Talal 248 31.430 43 2,758 3,838,173 1,941,880 33,780,033 30881793 405,030 31,286,823

Source: 1.8 Census Bureay 201 ¢ Census: GCT Cell Site Data Carrier Cell Sites from FCC ULS dalabase; Bratlle Analysis
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REDACTED FOR PUBLIC INSPECTION

Table A-6
Capital Costs and Present Value of O&M Costs
Areas with Non-Wireless Presence
(Excluding Backhanl Costs)

Areas with 1 Non Wireless Fresence
l'ervestrial Sites Sarellire Sites Capital Present Value (5 Years) of O&:M
Papulation Population| All Cell Siies Satelllte All Cell Shies Saleflite
Borough / Census Area Sites Covered Sites Clovered Cost  VSAT Cost Tuotsl Cost  VSAT Cost Total
# 3 M 5 3 =
Aleulians Easl e] 0) 2
Aleutians W est ] 1) 3
Anchorage (8] 0 1]
Bethel 2 4 0
Bristo] Bay 1 #] 0
Denali 2 795 1
Dillingharn 1 i) i
Fairbanks Narth Star 1 268 i}
Haities 2 29 1]
Hoonah-Angoon 1 4a% 0
Junean Q 0 0
Kenai Peninsula 8 1125 ]
Ketchikan Gateway 2 | il
Kodiak Tsland 5 58 i
Lake and Peninsula 2 4 0
Matarmiska-Sugirma 7 339 ]
MNeme 0 0 1
Morlh Slepe (i 0 il
Northwest Arctic a i 1
Petershirg | 0 1]
Prince of Wales-Hyder 3] 1751 ]
Sitka ] 0 0
Skagway 0 i 0
Southeast Farbanks 1 106 ]
Valdez-Tordeva 0 249 i
Wade 1larmplon 4] [ 0
Wrangell 1 20 ]
Talutat ] il 2
Nk on-N oy ukuk, 2 5 2
Total 54 5319 L1 392 21,215.932 496 760 21.712.292 8,668,920 972,801 O Bl |

Sonrce: 1.8, Censng Burean 2010 Census; GOT Cell Site Data; Carrier Cell Sites from TOC TLS database; Brattle Analvsis,
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REDACTED FOR PUBLIC INSPECTION

Table A-7
Present Value of Terrestrial Backhaul Cost
FCC Elimble Ateas

Hoonal-
Angoon b an
iExcludes  Village
TFairkanke Angoon  (Homah- Kenai Eeichikan  Eodilk
Buiriuugh Tuaal Anchorage Betliel Brigol Bay  Denall  Dilllsgham  North Star - Halnes W illagey Angion]  Jumeau Pendosils Cialeveay Taluniil
Fiher Terta Fiher Tiber Al rowea vt Micoingaw i Tihet
Perestelad Back bl Type: 18%dbps  Terrn 1Mbps  1MIps Thibps  Pures L6Thps I Wbps i} in Fiber T3 Fiber T3 Filvee T%Thps Filere 13 I Thps
Averige Miles: 1n 80 il 120 b 1] ;) 100 A B0 " 16 a0 i)
Foou 15,748 257 503 A5 ] 716
Prend S ; 3 I b S0
Pooulation Saved | flees P A07
2 Tate S0 S0 = S
Toale Rale (peusr] v el JE8
by 25¢
Ops

L

e

sabile Ba

Bilspae T

1 - il HE
Tl per Tk pes Xoall E

Cost {per ronthy & 2672504
Annual Cast & 32, 142 046
Present Vahlie (5 Years) of Bandwidth Cost & 130,043,007
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REDACTED FOR PUBLIC INSPECTION

Table A-7 Clont.
Present Value of Terrestrial Backhaul Cost
FCC Elimble Areas

Southeast
Erimen of Faphanls Tok
Takmaril  Wataniska- W oales Gmehiles  (Ronthesst Walll e Wl Y ulsing
Burrouglis Total Peninsnla Susitua  ortli Slope Detershurg Tiyder Bitha Skagway Tok) Taivhanks Cordeva Hamipton Wrangell Koyulml:
I'erra Micrewave Mirroway Mier miave Fiher Mirrpwrave Fiher Iy nerave
Tevrestial Backhanl Type I%bps Filer IMbps  Filer 13 Fihor T2 1l el Tl 1 Ty | Mhps lerra IMps  Fliver T3 Ta
Avirage Wiles Bl a0 S00 1 2000 120 130 150 150 Jil 200 KO
Eopul anen 2t Terrestial Tecanene Bops 43,564 g6 ZEC AT 56 31
Pl shen Peneration E EL Sl Sl bl S Sef
Pupilaten Jenved lumng peneianen rale) g 21831 E i) L1y 18 oz
S0%, S, Sk =
B FEE TAE
Bt 156 J Z .

TR

=t [ aath kA

Cost (e man (b}
Annnal Cos

67,504
32,142,046

Present Yalne (5 ¥ears) of Bandwidth Cosc

e e

130043017

~J

=



REDACTED FOR PUBLIC INSPECTION

Table A-8
Present Value of Terrestnial Backhaul Cost
FCC Eligible — Additional Currentlv Served Areas

Angoon Village
Tairbanks Exdudes (Hronal- Kenu Eetchikan  Kodiak
Boiirrauigliz Ll Anchorage Bethel Brintel Bay Tenali Dilingham  North Star Huines Angoon Angonn)  Junean Peninsula Gatewsy Tyl
Tilyer Tara Terra Ifher  DNicrowave Mioowave Tiber
Tearesirial Backhanl Type: 1Mbps 1Kbps IMEps  Fiber 1Mbps Terra IMbps  1AIhps T1 T1 Tiber T3 Tiber I3 TFiber IMbps Fiber I3 MEps
Average Mlas: " s bl 121k bl 2 i St ) L) 160 JiM 40
Fopuluion at 'Tervestdal Locaions s a4 738 L6762 7 ) 4445 671 1472 1623 At 168 6,773 30 B6d
Population Penerati on Rate Ml L1 Sy 2, ey ey 0% Sty St s 0% S0 S0%u S0y
FPopulation Scryved (using penctrationrate)  pops 37547 379 BJ381 499 §80 2423 336 1236 812 30 &4 3,387 15 432
Tser Traffic Rate 0% 0™ 20% 500 G 0% 0% 0% 0 30 0% 5004 0% 0%
Tipwnstrearn Diata Fake (per neer) I THh T6E TGS TH3 768 TEg ToR TGR ToE THE T B T
Uipstvenn Data Rate (per user) i 25 156 4] 136

Dawnstream Ovarsubseription Hate
Upstrear; Owersubscription Pate
Downstream: Throughpui Fequired
Upstream Tlreughput Fequired
Usable Bandwaditiper Limt

Hits per Pap

-

|\| 256 156

£3

7
256 236 256

TG8
256

TR o TaR
L) 256 130

Uhits Required 1287
Cost per Uit per Month H

Cost [per month) b1 341789
Annaal Cost 3 37414 680
Fresayw Vahue (3 Years) of Bandwidth Co  § 151375489
Incr § IV from Additional Areas

Curremly Served 3 1332472




REDACTED FOR PUBLIC INSPECTION

Tahle A-8 Cont.
Present Value of Terrestrial Backhaul Cost
FCC Eligible — Additional Currently Served Arcas

Prince of Fairhanks Tok
Lakeand Dlatanuska Wiles (excludes  (Southeast  Valdez Wade Yukon-
Burroiught Tolud Peninsula Susitna Morth Slipe Petershme Hyder Silka Shkamvay Tok) Fairhanks  Cordova  Hamplon  Wreaneell  Koyukuk
Terra Ao owave NMicrowav Ric ewave Tibar Microwave Tiber Tara Micr owave
Terrestrial Badihaul Trpes 1Ahps  Fiber TMbps il T3 Tiber T3 T eT1 T Tbps m TAThps IMbps Tiber T3 T3
Average Miles: E] Lill Sl 124 2 120 1H 150 ) 150 B0 2(uk R
FPopulatinn at Teerestrial Lovations Do TE084 &n 4,638 RE] 602 3,748 35 o587 3,082 1333 8008 64875 1318 1568
Population Peneration Rate 0% 30 0% 30 30 0% 0% 30 0% 0% 00 0% 50 e
Popultion Served (using penetrdinn ates) o 3757 4346 1319 173 401 1,574 18 484 541 76T <} 654 Fe138 1,159 TE3
Usit lrallic Rate Sta 5% Shah S04, 3a 5% St S0 S Y =i il S S
Downstream Data Kate iper user) fheg TeR ToE Tae 768 6% 768 THE ToE ToE TaE N T
Upstream Data Fate (peruser) Lo 256 156 il -56 36 b}
Downstream Oversmbsenphon Rale
Upstréam Oversubseription Rage
TDowtistrenm Throughput Requted Zhps
Tpstream Tlrovghpur Reguived s

Usahle Bandvadth per Unit

15 1,

3 156 156 2 156 156

7 T8 o8 768
36 256 pALi] 156

Bits per Pap

Lrots: Reguared 1287
Cast per Ut par Month ¥

Cost [per month § 3117.820
Amnnal Cost $ 37414630
Presemt Value (8 Years) of Bandwidth Co § 151ATS A8
Tneremvental PV from Additional Areay

Currently Served $ 21332472

&9



REDACTED FOR PUBLIC INSPECTION

Tahle A-9
Present Value of Terrestrial Backhaul Cost
FCC Eligible + Additional Currently Served Areas + Other Areas with Presence

Angoon Vl'li.age

Falebanhs (Excludes i Hounoh- Rerai Ketehilan  Roddlak

Buwrroush; Total Anchorage Bethd BristolBay Dennli  Dillinghom  North Star Haodnes Angoon Angoon)  Fmean  Penimsnla  Gatasray Tsland

Fitier Terra Ferra fiher Flhes Mlsrawave Micrmvave Fiboy

Terresivial Backhanl Type: 1MEips 1Mps 1Mbps IMhps TeralMbps IMbps T1 Ti Fiber T3  TFiber T3 Tiber iMbps Tiber T3 AIlips

Average Miles: 11 Bi) Rt Ll bl 2 iy S H 5 Lith ik A0

Population at lerrestrial Locations Tops 20213 T8 16771 407 1,758 4845 2500 1,085 1] 158 00 34 o1l
Population Penevation Rate 0% 305 3% 0% E0™h 50 0% 50 50%a §0%n 50 0% 50%
Bopulabion Served (using penetration vale)  sops 44,157 Riel) 285 409 478 2423 1.251 1,043 30 a4 KA 17 461
Tser Traffic Rate 50% 50% 0% 0 30 5% 0™ 0% 0% 50% 50 07 0%
Downstreann Dala Eate (per ser] Tehpi TGN THE 68 TO8 TOE TR O T8 TOR T68 TOR T THS

Upstream Diata Rate (per tiser) eerel
Downistream Oversubseription Rale

Upgirean Oversubseription Rate

Downstream Throughpor Required

Tpstream Throughpul Required

G 155 135 156 258 236
e e I I II I
Cast per Unit per Month g

Lisahle Bandwidth per Digi
Bits per Pop

156 256

56 256 156 256 2356

Cost (per nwomtly) 5 3,276,840
Ammnal Casi & 393220
Presend Value (S Years) of Bandwidth Co. & 159,092,670
Ineremental PY from Areas with Non-

Wi tless Presemce T A2
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Table A-2 Cont.
Present Value of Terrestrial Backhaul Cost

REDACTED FOR PUBLIC INSPECTION

FCC Eligible + Additional Currently Served Areas + Other Areas with Presence

Prince of Fairhanks Tok
Lake and Matammska Wales- (exdudes  (Southesst  Valder Wiade Tukou-
Bureoughs Todal Peninsula Susitna North Slope  Petershirg Hyder Silka Skapway ol Fairhanks  Cordova Heampion Wrangell  Koyukuk

Terra Microwave Mo oway Microwave Tiber Microwave Fiber Micy owave

Terrestrial Backhaul Types iMbps Fiba 1Mbps Fiber T3 Fiber T3 T1 11 Il 1Mbps T1 IMeps  Terra IMbps  Fiba T3 3

Avernge Miles: il Ll SO0 12 2N} 124 14 1501 il ] 134 2l 20 S0
Populabon al Verrestital Locatiois o 313 &7 44577 346 B2 54949 56 98T S (153 1.611 9537 6475 2338 1.571
Population Peneration Fate 300 200 3 30 500 Sty 50% 30% 50% 50 500 S0 0% 0%
Populition Served (usine penetrbion rate) oy 40157 438 2459 (A AM 1,750 28 A8 p 206 4,779 1438 a9 TRE
Tissr TralBe Rate Sy, 3a % 5% S01%% S S0%a 0% S0 Sl 30 S0 % S
Dowrstream Data Rare (peruser) fipa 768 o Teg 7oy 7 7 Tag i 7ok % TaE 7ok

Tpstreany Diata Tate (per user) s 36 256 38

TDiownstream Oversubsenption Eate
Upstreain Oversibsaiplion Rale
Downstream Throughpol Required
Upstream Thronghput Required
Teable Bandwadth per Uit

Bits per Pap

136 2

156

TBE as 3
256 256 236

g
156 258 255

255 236 2

Units Required 1371
Cost prer Lt per Monidy §

Clost {per monily & 3276841}
Annnal Cost & 19,372,050
Pregone Value (5 Yeurd) ol Bundwidth Ca 8 159,192,610
Incrermenral PV from Arens with Non-

Wireless Presence TOULIIL

IA



REDACTED FOR PUBLIC INSPECTION

Tahle A-10
Present Value of Satellite Backhaul Cost
FCC Elipible Areas

Alemtians  Alewifans Kenal Kodlak Lake and N orilmest Walde Yk oar

Tonml Tiast West, Fethel Penimsula T lamed Peninsila ™ o Nnth Hopa Arctic Hampiom Yalostut Kmyulink
Population at N on- 'arrestrial Locations 38613 3089 5,356 gl 116 &8 il 947 6,703 6881 13 a1 3870
Population Peneration Rile 3% (a %0 ¥ Jlla 0% 3% 300 b1 S (W S0ia it
Population Served (uang penstration rate) 19306 1345 277 13 258 4 J40 4736 3352 144 257 331 1085
Tlzer Tralfie Esle 0% §Pa 0% e 50% 0% 5070 0 St 30 S0 0% A%
Downsieam Data Bate (per uset) ke 7 768 768 T6E 758 TEE 768 a8 58 TEE 758 768 768
Upsireum Data Fole iper nser) el 2. A36 256 356 56 256 256 256 256 L% 56 256 156
Dewmatream Dversubserpion Rate
Llpstrenn Oversubseriplion Rate
Downstream Thronghput Requied
Upstrewm woughpid Required
Downstrean Speetral Efficiency 12
Upstrearn Spaciral Efweney (2]
Downstream Bandwidth Required
Upsirenrn Bumdwidid Requared
Transponder Monthly Cast {per Mz b 4,096
Lot (per month Yor space segnent) & ARG STS
Anmal Cast (for space s egment) 5 16635507
FPresem Valne (5 Years ) of Dandwiddih Cost 3 67,519,030
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REDACTED FOR PUBLIC INSPECTION

Tahle A-11
Present Value of Satellite Backhaul Cost
FCC Eligible — Additional Currently Served Areas

Adettbans Adeastbans Toenmal Kodigls  Lake and Norihwest Wade Yuljom-

Total East West Bethel Peninsula Islamdd Peninsula N ome North Slope Arctle Tlaommpston Yalareat Eoyukul:
Fopulation at Nun-Terrestrial Tooakions 41,371 3,136 5,886 L] 672 88 Ta4 9,492 8775 7.212 TR 66| 3972
Populaiion Peneration Rate hn 0%, 0% Sl % S 0% 0% 5(1% S 3% 0% e
Population Served (using penstration rate) 20,685 1,568 2778 113 338 44 372 4746 4 388 J ple 2p9 m 1,088
User Traffic Rate 5% bl 0% S0™a 0%V 0o 0% A% 0% 50%a 0% 0% 1V
Downsiream Data Bule (per nser) kb 765 THE T68 TR T THhE ToH 768 ThH Tk TOH it ThE
Tpstream DataRate (per user) ktpr 154 254 156 256 156 256 215G 256 256 156 256 236 254
Downstre ar Oversibseription Rate
Upstream Crrersubscription Eate
Diowwmstream Throughput Required Chins
Upstreans Throughput Regured Ghnz
Dovwmsirenm Speetral Efficiency bitei e 22
Uipstream Spectral Effigeney i e
Dwwmistre st Bandwidih Repured M
Upstrean Bandwidth Required biHe
Transponder Montlhly Cost {per M) 5 4,096
st [per month for space sesment) 3 1AR3 612
Annual Cost (Tor space s cgmeni) 8§ 17827 346
Present Valne (S Vears) of Bondwidth Co § T2127 388
Incremental PV from Additional Areas
Currently Served # 408,309




REDACTED FOR PUBLIC INSPECTION

Tahle A-12
Present Value of Satellite Backhaul Cost
FCC Eligible + Additional Currently Served Areas + Other Areas with Presence

Aleutians Aleutians Kenai Kodiak Lake and Iomthwest
Frdal East West Bethel Feninsula  Island Peninsula INorth Slope Auctic

Fopulatien ak Men -Tetestrial Locations 41,763 313

Fopulatien Feneration Rate 0%y
Fopulation Terved (Uang peonaration eaal 2,781
S0ty

Fhps 768

i)

e

' -+ 0BG

Cost {por vt for space segroemt’) ) 1400, B85
Annual C st (for space segmenr) & 17,950 26
Fresenl Yalue (3 Years) of Banduyidili Cosl. & TR0 B
Areaswith ¥nn-Wire less Fresenoe & AH3 A
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