ctc technology & energy

engineering & business consulting

Broadband Access Study

Prepared for King County, Washington, in Response to
the Proviso of Ordinance 18835, Section 118
December 2019

Columbia Telecommunications Corporation
10613 Concord Street « Kensington, MD 20895 e Tel: 301-933-1488 ¢ Fax: 301-933-3340 ¢ www.ctcnet.us



CTC Report | King County Broadband Access Study | December 2019

Contents
1 Executive Summary 1
1.1 King County’s broadband challenges 1
1.2 CTC’s tasks in fulfillment of County Proviso 2
1.3 Summary of findings 2
1.3.1  Substantial geographic areas of King County are unserved with broadband 3
1.3.2  Rural broadband gaps cannot be solved through private investment alone 3
1.3.3  Based on the County’s definition, 20 percent of members of the community are underserved and do
not have home-based broadband 4
1.3.4  Federal and State policies have not solved these broadband challenges 6
1.3.5 5G wireless will not solve the unserved and underserved broadband challenges 7
1.3.6  Fiber-to-the-premises to fill gaps in unserved King County would cost an estimated $120 million but
would have relatively low operating costs 7
1.3.7  Fixed wireless infrastructure covering 80 percent of unserved King County would have a lower
capital cost than fiber, but extremely high ongoing operating costs 13
1.3.8  Overall, a fiber investment would have higher capital costs than wireless but much lower operating
costs—and would be a better investment over time 21
1.4 Summary of recommendations for unserved areas of the County 23
1.4.1  Select private partners to fill rural broadband gaps through partial County funding, supplemented
with potential State and federal funds 24
1.4.2  Coordinate County initiatives with State efforts and State funding programs 25
1.5 Summary of recommendations for underserved areas of the County 26
1.5.1  Work with KCHA to deliver free broadband service to residents of public housing 26
1.5.2  Partner with the private sector to offer low-income mobile service 27
1.6 Summary of recommendations applicable to both unserved and underserved needs 27
1.6.1  Develop a broadband office to execute and coordinate strategies, including with regional
stakeholders 27
1.6.2  Develop dig-once policies to efficiently add to County-owned assets over time 28
1.6.3  Continue and expand upon broadband data collection efforts in order to track progress over time
and target investments 30
164 Develop partnerships with wireless providers to fill unserved and underserved gaps 31
2 King County Has Identified Two Primary Types of Broadband Challenges: Lack of Availability (Unserved)
and Low Levels of Use (Underserved) 32
3 King County’s Unserved Are Located in Unincorporated King County Where Broadband Speeds Are Not
Available 34
3.1 CTC’s analysis of a range of data sources demonstrates lack of fixed service 35
3.2 GIS-based analysis confirmed fixed service availability and identified unserved areas 38

3.3 An extensive field survey confirmed the County’s unserved areas 46



CTC Report | King County Broadband Access Study | December 2019

4

3.4 Several datasets demonstrate that mobile service is also unevenly available across the County 49
King County’s Underserved Residents Have Broadband Available But Limitations to Access 54
4.1 CTC’s analysis illustrates the geographic dispersion of King County’s underserved residents 54

4.2 PMR’s survey data demonstrate that lower-income members of the community are less likely to purchase

broadband internet 59
Fiber-to-the-Premises Infrastructure Could Fill Broadband Gaps in Unserved King County 61
5.1 Per-mile cost estimates are based on a customized network design 62

5.2 The fiber-to-the-premises network design can support multiple subscriber models and classes of service 65

5.3 Connecting the U.S. 2 and I-90 zones will require more than 80 miles of fiber backbone construction 68
5.4 Costs per passing range from 55,000 in the central zone to $330,000 in the I-90 zone 70
5.4.1  Outside plant cost estimation methodology 71
5.4.2  Outside plant costs 71
5.4.3  Central network electronics costs 74
5.4.4  Customer premises equipment and service drop installation (per subscriber costs) 76

5.5 Cable companies could expand their networks into the unserved central zone to serve 750 new homes and

businesses for $3.4 million or 54,500 per passing 77
Fixed Wireless Infrastructure Could Cover 80 Percent of the County’s Unserved Areas From Existing Towers
80

6.1 Fixed wireless networks can deliver broadband speeds 83
6.1.1 Fixed wireless networks can use various technologies and spectrum bands 83
6.1.2  Fixed wireless network deployment costs depend on a range of factors 84

6.2 Choosing the best-fit spectrum for a given tower location can improve coverage and reduce deployment
costs 85

6.3 Cost-effective fixed wireless service depends on precise tower selection 86

6.4 Coverage and cost estimates vary by number and type of towers used for fixed wireless network 86
6.4.1 Using existing towers, a fixed wireless network could cover about 80 percent of unserved residents
for $16.5 million 87
6.4.2 Building additional towers would enable coverage for relatively few additional residents at a high

cost per passing 91

7 Fiber-to-the-Premises Is a Clearly Preferable Technical Solution with Significantly Lower Operating Costs as
Compared to a Fixed Wireless Solution 94
7.1 Capital and operating costs require separate considerations 94
7.2 Fiber and fixed wireless each have technical advantages and challenges 95

8 Finding: 5G Is Unlikely to Solve the Entire Availability and Affordability Challenge in King County 97

8.1 New 5G fixed wireless is likely to be deployed only in select areas 97



CTC Report | King County Broadband Access Study | December 2019

8.2 Our predictive analysis indicates that 5G will not solve the County’s rural broadband gaps 99
8.2.1  Data analyzed 99
8.2.2  Predictive model findings for King County 102
9 Federal and State Grants and Loans Offer New Opportunities to Address the Needs of Unserved King
County 104
9.1 USDA’s ReConnect program represents a new, unique rural funding opportunity 104
9.1.1  With bipartisan support, ReConnect will likely have annual appropriations 104
9.1.2  Our analysis establishes that parts of King County are eligible—a critical element of ReConnect
applications 106
9.2 USDA’s Community Connect program represents another, more modest opportunity 111
9.3 Department of Commerce economic development grants assist distressed communities 113
9.4 The FCC’s Rural Digital Opportunities Fund is an emerging opportunity 116
9.5 Washington’s Public Works Board broadband grants could dovetail with federal funding 118
9.6  Washington’s CERB broadband grants represent an important funding opportunity 118
10 Recommendations to Expand Access to Broadband in Unserved Areas 123
10.1 Recommendation: Work with Comcast and Wave to identify unserved areas with enough population
density to create a business opportunity 123
10.2 Recommendation: Support ISPs in applying for federal ReConnect grants 127
10.3 Recommendation: Develop public-private partnerships for rural infrastructure development 128
10.4 Recommendation: Develop dig-once policies 128
10.4.1 The case for dig-once policies 130
10.4.2 Dig-once policies across the country 132
10.4.3 Recommendations for enacting a dig-once policy 133
11 Recommendations for Strategies to Expand Broadband Access to Underserved Populations 136
11.1 Recommendation: Connect County fiber to public housing and deliver free broadband service to
residents 136
11.1.1 Understanding the opportunity 137
11.1.2 The County’s existing and planned fiber will support the technical approach to serving public
housing buildings 138
11.1.3 Connecting KCHA’s properties would require 187 miles of new fiber 140
11.1.4 The County’s costs will include construction and ongoing operations 143
11.1.5 KCHA properties in close proximity to EasTrail fiber could be connected at much lower cost per
unit 151
11.2 Recommendation: Supplement County fiber service to public housing buildings by partnering to offer
private sector mobile service to residents 153
11.3 Recommendation: Explore 5G partnerships for digital inclusion 155
11.3.1 Model: Agreements between the City of San Jose and wireless companies 156



CTC Report | King County Broadband Access Study | December 2019

11.3.2 Potential elements of a County/industry wireless collaboration 158
11.3.3 Potential benefits to the County 158
11.34 Considerations related to benefits 159
11.35 Considerations regarding process 160
11.3.6 The criticality of reciprocal obligations 161

11.4 Recommendation: Encourage low-income residents to consider Comcast’s Internet Essentials program
161

12 Recommendation: Develop a Broadband-Focused Coordinating Entity for the Region’s Public Entities—and
a Broadband Office to Execute and Coordinate Strategies 163
12.1 The County should facilitate a regional broadband-focused coordinating entity 163

12.2 A New King County Broadband Office should manage the County’s fiber and connectivity and execute

public-facing strategies 164
Appendix A: Summary of Data Sources Used to Develop Definitions of Unserved and Underserved 165
Appendix B: Inventory of Usable and Available Broadband Infrastructure in King County 168

Existing fiber and cable infrastructure 168

Existing wireless infrastructure 170

Assets to facilitate broadband access 171
Appendix C: Traditional Bonding Options 174

General obligation bonds 174

Revenue bonds 175

Appendix D: Representative Sample of Partnerships Between Public Entities and Private Broadband Providers in
the Puget Sound Region 176

Appendix E: Estimated Fixed Wireless Deployment Costs 178

Appendix F: King County Technology Access and Use Study — Full Countywide Results — December 20, 2019
(Pacific Market Research) 181



CTC Report | King County Broadband Access Study | December 2019

Figures

Figure 1: Overview of the County’s Three Unserved Zones 3
Figure 2: PMR Survey Finding — Households Without Access to Internet (Q1), Including Underserved 5
Figure 3: PMR Survey Results — Household Income Less Than $29,500 (Underserved) 6
Figure 4: Unserved Areas of the County 9
Figure 5: Central Zone Unserved Addresses Within One-Fourth Mile of Existing Plant 12
Figure 6: Fixed Wireless Coverage Using Public Safety Towers and Other Existing Towers 14
Figure 7: Existing Tower Candidates in a Fixed Wireless Network Solution 16
Figure 8: Coverage Using Existing Towers 18
Figure 9: Unserved Addresses Remaining After Deployment of Fixed Wireless Network on Existing Towers 19
Figure 10: Total Fixed Wireless Coverage Using Existing and New Towers 20
Figure 11: Overview of the County’s Three Unserved Zones 35
Figure 12: Incorporated and Unincorporated Portions of King County 38
Figure 13: Population Location in Unincorporated King County 39
Figure 14: Population and Residential Survey Locations 40
Figure 15: King County Low-Population Areas 41
Figure 16: Potentially Unserved Areas 42
Figure 17: Service Availability as Reported on FCC Form 477 43
Figure 18: Franchisee Service Footprint a4
Figure 19: High-Cost CAF Il Locations and Winners in Unserved Areas 45
Figure 20: M-Lab Speed Test Results 46
Figure 21: Field Findings of Served and Unserved Areas 47
Figure 22: FCC Form 477 Reported Mobile Coverage Areas 50
Figure 23: Unserved Areas Eligible for FCC Mobility Funding 51
Figure 24: Median Household Income by Census Block Group (ACS Data) 55
Figure 25: Median Household Income Below $30,000 by Census Block Group 56
Figure 26: Median Household Income Below $29,500 Based on PMR Survey Data (Underserved) 57
Figure 27: Speed Test Results from State Broadband Office (2014) 58
Figure 28: Public Housing Locations (Underserved) 59
Figure 29: Number of Reported Broadband Providers 60
Figure 30: Unserved Areas of King County 61
Figure 31: Utility Pole Requiring Make-Ready 64
Figure 32: Pole Line Where Tree Trimming Will Be Required 64
Figure 33: Typical Low-Make-Ready Pole Line in the Unserved Areas 65
Figure 34: High-Level FTTP Architecture 67
Figure 35: Unserved Areas of the County 69
Figure 36: Central Zone Unserved Addresses Within One-Fourth Mile of Existing Plant 78
Figure 37: Fixed Wireless Coverage Using Public Safety Towers and Other Existing Towers 81
Figure 38: Example Fixed Wireless Network with Antennas on a Monopole and Customer Premises 83
Figure 39: Existing Tower Candidates in a Fixed Wireless Network Solution 87
Figure 40: Coverage Using Existing Towers 89
Figure 41: Unserved Addresses Remaining After Deployment of Fixed Wireless Network on Existing Towers 91
Figure 42: Total Fixed Wireless Coverage Using Existing and New Towers 92
Figure 43: Residential Unit Density per Square Mile in the County 100
Figure 44: Building Height Variance in the County 101

Vi



CTC Report | King County Broadband Access Study | December 2019

Figure 45:
Figure 46:
Figure 47:
Figure 48:
Figure 49:
Figure 50:
Figure 51:
Figure 52:
Figure 53:
Figure 54:
Figure 55:
Figure 56:
Figure 57:
Figure 58:
Figure 59:
Figure 60:
Figure 61:

Tweet Count Density by County Census Block Group (Oct 1, 2019 - Oct 8, 2019)
Expected Small Cell Deployments in King County, by Census Block
ReConnect-Eligible Areas (Baseline Rural)

ReConnect-Eligible Areas: Baseline Rural & Non-CAF Il Auction Winners
ReConnect-Eligible Areas: Baseline Rural, Non-CAF Il Auction Winners & Unserved (Form 477)
ReConnect-Eligible Areas

ReConnect-Eligible Addresses

CERB-Eligible Areas in King County

Addresses per Mile as lllustration of Franchise Agreement Buildout Requirement
Street Density Outside of Comcast/Wave Franchise Footprint

Unserved Areas Within Close Proximity to Existing Cable Plant

KCHA Properties by City

KCHA Properties by District

Candidate Fiber Laterals for Public Housing Connectivity

Public Housing Wi-Fi Access Layer Concept

Public Housing Conceptual Network

Public Housing Facilities in Close Proximity to the EasTrail Fiber

Figure 62:Value-Engineered Public Housing Sites Near the EasTrail Fiber

102
103
107
108
109
110
111
119
124
125
126
139
140
141
142
146
151
152

Vii



CTC Report | King County Broadband Access Study | December 2019

Tables

Table 1:
Table 2:
Table 3:
Table 4:
Table 5:
Table 6:
Table 7:
Table 8:
Table 9:

Table 10:
Table 11:
Table 12:
Table 13:
Table 14:
Table 15:
Table 16:
Table 17:
Table 18:
Table 19:
Table 20:
Table 21:
Table 22:
Table 23:
Table 24:
Table 25:
Table 26:

Table 27

Table 28:
Table 29:
Table 30:
Table 31:
Table 32:

Table 33

Table 34:

Table 35
Table 36
Table 37
Table 38

Estimated FTTP Cost

Unserved Homes Per Zone

Estimated Outside Plant Costs

Comparison of County-Built FTTP to Network Expansion Costs

Cost and Coverage of Three Fixed Wireless Network Approaches

Predicted Coverage with Existing Towers

Capital Cost Estimate for Fixed Wireless Using Existing Towers

Capital Cost Estimate for Additional Towers with Fixed Wireless

Comparison of Costs for Solutions in the Central Zone

Estimated FTTP Capital Cost

Field Survey Findings in Unserved Areas

Unserved Homes Per Zone

Estimated FTTP Cost

Estimated Outside Plant Costs

Cost Estimate Assumptions

Estimated Central Network Electronics Costs

Per Subscriber Cost Estimates

Comparison of County-Built FTTP to Network Expansion Costs

Cost and Coverage of Three Fixed Wireless Network Approaches

Predicted Coverage with Existing Towers

Capital Cost Estimate for Using Existing Towers with Fixed Wireless

Total Cost Estimate for Using Existing Towers with Fixed Wireless at Different Penetration Rates
Capital Cost Estimate for Six Additional Towers with Fixed Wireless

Total Cost Estimate for Additional Towers with Fixed Wireless at Different Penetration Rates
Comparison of Costs for Solutions in the Central Zone

CERB Speed Requirements

: Sample Dig-Once Policies

Fiber Construction Costs per City

Fiber Construction Costs per District

Unit Costs for Public Housing Wi-Fi Service

Inside Wiring and Electronics Costs by City

Inside Wiring and Electronics Costs by District

: Total Costs for Providing Wireless at Public Housing Facilities

10-Year Technical Cost Comparison

:Total Costs For Providing Wireless at Public Housing Facilities

: King County Broadband Infrastructure List

: Cost Estimate for Using Existing Towers to Cover Unserved Areas with Fixed Wireless
: Cost Estimate for Building Additional Towers to Cover Unserved Areas with Fixed Wireless

10
13
15
17
18
21
21
62
63
69
70
72
72
75
77
79
82
88
90
91
93
93
94
121
132
143
144
147
148
148
149
150
153
168
179
180

viii



CTC Report | King County Broadband Study | December 2019

1 Executive Summary

This report presents the research, findings, and recommendations of an assessment of
broadband infrastructure and service conducted for King County by CTC Technology & Energy
(CTC) in the summer and fall of 2019.

In parallel with CTC’s work, King County contracted Pacific Market Research (PMR) to conduct a
public research effort through a survey process. This survey includes insights from across the
County on access and affordability as well as on attitudes, literacy, usage, and skills as they relate
to digital engagement.?

1.1 King County’s broadband challenges

The CTC and PMR studies were commissioned by King County in recognition that those who
lack broadband face enormous disadvantages—and that those disadvantages will grow as our
economy and society become more broadband-dependent in the coming decades.

The County’s unincorporated areas are the most likely to suffer from lack of availability of
broadband service because adequate broadband infrastructure does not currently exist. These
are the County’s unserved areas. Filling that gap will be costly and high-risk because building
new broadband infrastructure requires massive capital investment, whether public or private,
as well as ongoing operating risk.

To address these unserved areas, this report recommends grant and private sector partnership
strategies that could serve to reduce the rural broadband challenge. The report recommends
efforts to work with the private sector and to leverage State and federal competitive grant
programs.

Even where broadband service is available in King County, there exist critical challenges related
to affordability, digital literacy, and access to devices. These challenges—which PMR’s research
has shown to disproportionately impact lower-income members of the community and
communities of color—put these underserved members of the community at huge
disadvantage relative to others with respect to basic functions such as education, health care,
small business development, and access to government services.

To address these underserved needs, this report recommends infrastructure and private sector
partnership strategies designed to efficiently enable some underserved King County residents
to access the broadband internet.

1 PMR’s full report is appended hereto as Appendix F and select findings of the PMR analysis are included herein.
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1.2 CTC’s tasks in fulfillment of County Proviso
Over the course of the engagement, CTC's engineers and analysts completed the tasks required
by the County’s Proviso. To that end, this report includes, but is not limited to:?

A. Definitions for “unserved” and “underserved” in terms of broadband internet access.
Affordability, the number of service providers providing broadband Internet service and
the quality of service offered shall be considered in the development of the definitions
[see Section 2];

B. A description of the geographic areas in King County that are unserved or underserved
according to the definitions developed in the report and any known barriers faced by
the private sector in providing service in those areas [see Section 3 (unserved) and
Section 4 (underserved)];

C. Adescription of existing and planned efforts by the Department of Information
Technology related to expanding access to broadband service at the household level
and community level in unserved or underserved areas [see Section 10 (unserved) and
Section 11 (underserved)];

D. An evaluation of options for the County to expand broadband access at the household
level and community level in unserved and underserved areas that includes a discussion
of the potential costs to the County and estimated impact, as well as advantages and
disadvantages related to each option [see Sections 5, 6, and 7(unserved), and Section 11
(underserved)]. The review shall consider, but not be limited to:

1. Options available with the County's institutional network, noting any existing
limitations and also including the timeline for the institutional network lease
renewal [see Section 1.5.1, Section 11.1, and Section 12];

2. Options available with the Community Connectivity Consortium, noting any existing
limitations [see Section 1.4.1 and Section 12.1]; and

3. Emerging technologies such as 5G wireless home service [see Section 8].

1.3 Summary of findings
The following are the primary findings of CTC’s work.

2 King County Signature Report, Ordinance 18835, Section 118, King County Information Technology Services. Nov.
14, 2018. https://aqua.kingcounty.gov/council/clerk/OldOrdsMotions/Ordinance%2018835.pdf
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1.3.1 Substantial geographic areas of King County are unserved with broadband

In brief summary, our analysis found that the County’s unserved residents are clustered in
three areas, which we have defined as the central zone, the Route 2 zone, and the 1-90 zone
(Figure 11). These three zones represent a substantial geographic area of the County, though a
modest total population. For residents of these areas, there is no broadband service available
and though they may be able to purchase lesser internet services, those services do not meet
the federal, State, or County criteria for broadband internet.?

Figure 1: Overview of the County’s Three Unserved Zones

Central Zone
N |-90 Zone
U.S. Route 2 Zone

1.3.2 Rural broadband gaps cannot be solved through private investment alone
Unincorporated King County faces the same challenges as other rural communities with respect
to attracting broadband infrastructure investment. Even in the most affluent rural and semi-
rural areas, the economics simply do not exist for broadband deployment based solely on

3 See Section 2 for the County’s definitions of served, unserved, and underserved. An area or address in King
County is unserved with broadband if it cannot receive internet access with transmission speeds that, at a
minimum and on a consistent and reliable basis, provide twenty-five megabits per second download and three
megabits per second upload.
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private sector investment. The private sector will not build costly wireline infrastructure to
reach all homes and businesses in rural areas simply because the potential return on
investment does not justify the investment.

The challenging economics result from the lack of density of homes—and, in many cases, the
fact that homes are located on large parcels of land; long driveways or setbacks from the road
greatly increase the cost to deploy wired infrastructure to those homes.

Given these underlying economic challenges, the only means of filling rural broadband gaps
has been through public subsidy of various sorts. A wide range of federal subsidy programs
support rural service, some more effectively than others, as do state grant programs in some
states. When combined with—or incented by—local subsidy, state and federal funds can be
sufficient to make viable otherwise infeasible rural broadband programs.

1.3.3 Based on the County’s definition, 20 percent of members of the community are
underserved and do not have home-based broadband
The County’s definition of underserved identifies members of the community who do not use
the internet for various reasons, even where it is available to them.* Because the term relates
to whether and how members of the community are able to access the internet—and not to
their geography—developing maps of underserved locations is particularly difficult. For
example, responses to PMR'’s survey found households without access to the internet in many
geographic areas of the County, including in areas that are defined as served in terms of
availability.

4Income is frequently used as a proxy for broadband adoption (and is one element of the County’s definition of
underserved), based in part on the Pew Research Center’s national data, which show that internet use for
households earning less than $30,000 per year is far below that of higher-earning households. PMR survey data for
King County align with those national data; according to the survey, 20 percent of King County households with
income below that level do not have internet access where they live. See Section 4.2 for more details.
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Figure 2: PMR Survey Finding — Households Without Access to Internet (Q1), Including Underserved

Household Without Access to Internet

National data have long demonstrated a correlation between lack of broadband access and low
income, and PMR’s research finds the same for King County. Based on PMR’s data, income is a
significant factor in: (1) whether or not King County residents have access to the internet where
they live; (2) whether that internet access has sufficient download speed; (3) whether that
internet access is ‘adequate’ for their needs; (4) and whether they need to rely on cellular data
for their internet access (instead of a fixed broadband connection).®

PMR’s survey identified members of the community with household income below $29,500—
which is an indicator of underserved status based on the County’s definition of unserved (see
map below). And PMR’s survey found that King County households with income less than

5 PMR’s report of its extensive methodology, data, and analysis is attached as Appendix F.
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$25,000 per year are significantly less likely to have internet access where they live (only 80
percent, compared to the County total of 96 percent).

Figure 3: PMR Survey Results — Household Income Less Than $29,500 (Underserved)

Household Income Less than $29,500

1.3.4 Federal and State policies have not solved these broadband challenges
Unfortunately, it does not appear that the County can rely on federal and State programs to
address the needs of unserved and underserved populations of King County. Despite past,
present, and emerging efforts to address these challenges, federal efforts have fallen short and
State efforts have been, until very recently, quite modest.

For unserved parts of King County, the federal government’s broadband funding programs have
had limited impact—and have failed to deliver speeds that meet the federal (or County or
State) definition of broadband to unserved members of the community. For example, the
Federal Communications Commission (FCC) has awarded to CenturyLink, through the second
round of its Connect America Fund (CAF Il), ongoing subsidy to provide 10 Mbps down/1 Mbps
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up service to 1,827 locations from 2015 to 2021.° Last year, the FCC awarded the satellite
company Viasat 10 years of support to provide 10/1 service for 166 locations in King County,
through the FCC’s CAFIl auction. These awards not only explicitly fail to require speeds that
meet the FCC’s own definition of broadband, but also address only a portion of the total
unserved locations in King County.

For underserved needs in King County, federal programs have been similarly modest in impact.
The Lifeline program was created by Congress (and is administered by the FCC) to make service
more affordable by providing a modest subsidy to telecommunications carriers for service to
lower-income members of the community. While the Lifeline program has had some impact, as
have low-cost internet options offered by companies like Comcast and Wave, there still exists a
significant lack of use of broadband in King County that is correlated with lower incomes. In
short, the adoption and use challenge within King County is related, in part, to the cost of
service, and this has not been fully addressed by the federal program.

1.3.5 5G wireless will not solve the unserved and underserved broadband
challenges
Despite considerable industry hype about next-generation “5G” wireless, it is doubtful that 5G
will be deployed on a ubiquitous basis or comprehensively solve rural broadband challenges in
King County. Indeed, the economics of 5G deployment suggest that this technology will extend
primarily to densely populated, higher-income, and commercial areas, particularly in the initial
years of deployment. As a result, 5G may serve to exacerbate rather than mitigate the existing
broadband divides—including rural vs. urban—that already exist in King County and throughout
the country. While incrementally improved mobile service may serve to increase the number of
very price-sensitive consumers who shift to mobile only, this does not provide those lower-
income members of the community with parity of access as compared to other members of the
community. As a result, we would not assume that, in the short to medium term, 5G will
address the concerns about unserved and underserved populations that led to the
commissioning of this study.

1.3.6 Fiber-to-the-premises to fill gaps in unserved King County would cost an
estimated $120 million but would have relatively low operating costs

Based on data gathered by CTC engineers through discussions with County stakeholders, an

extensive desk survey, and an on-site survey of candidate fiber routes, CTC’s engineers

prepared a high-level network design for the deployment of a gigabit-capable fiber-to-the-

premises (FTTP) network to homes and businesses in those unserved portions of the County.

We then estimated the County’s costs for deploying that network—and, for the sake of

5 Future support for those locations will be auctioned in 2020 under the Rural Digital Opportunities Fund.
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comparison, examined the potential costs for existing telecommunications providers in the
County to expand their footprints to serve the unserved areas.

We developed a conceptual, high-level FTTP outside plant network design that is aligned with
best practices in the industry, reflects the County’s goals, and is open to a variety of electronic
architecture options.” The design assumes a combination of aerial and underground
construction based on the placement of the existing utilities.

The total estimated cost for the County to construct an FTTP network to serve these areas is
summarized in the following table.

Table 1: Estimated FTTP Cost

Total Estimated

Cost Component Central Route 2 1-90 Cost
Outside Plant S22 million | $64 million | $31 million $117 million
Central Network Electronics 800,000 100,000 100,000 1 million
FTTP Service Drop and Lateral | g 5, 150,000 50,000 1 million
Installations

Customer Premises 750,000 200,000 50,000 1 million
Equipment

Total Estimated Cost: S25 million | S64 million = S31 million S$120 million
Passings 4,190 940 90 5,220
Outside Plant Cost Per 45,140 $67,740 | $329,770 $22,190
Passing

These remarkably high costs per home or business passed are a result of exactly the conditions
one would expect: homes and businesses are remote from each other and, as a result, per unit
(known as “per passing”) costs are far higher than in more densely populated areas.

1.3.6.1 Connecting the Route 2 and I-90 zones will require more than 80 miles of fiber
backbone construction
Figure 35 shows the unserved areas of the County, as described in Section 3. The zones were
determined by our analysis of the unserved areas. The central zone is the majority of the
unserved homes and businesses and are generally in close proximity to served areas. The high
outside plant cost for the Route 2 and 1-90 zones is because of the need for extensive fiber
construction along the highways to serve these areas, which contain a small portion of the
County’s population.

7 The network’s outside plant is both the most expensive and the longest-lasting portion. The architecture of the
physical plant determines the network’s scalability for future uses and how the plant will need to be operated and
maintained; the architecture is also the main determinant of the total cost of the deployment.
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Figure 4: Unserved Areas of the County

* Unserved Address
Central Zone

B |-90 Zone
U.S. Route 2 Zone

Below are the total number of unserved homes per zone.

Table 2: Unserved Homes Per Zone

Phase Passings
Central 4,190
Route 2 940

1-90 90

Total 5,220
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1.3.6.2 Costs per passing range from $5,000 in the central zone to $330,000 in the I-90
zone

Assuming a take-rate (i.e., the percentage of residents and businesses that subscribe to the

service) of 35 percent,® the network deployment will cost more than $120 million, inclusive of

outside plant construction labor, materials, engineering, permitting, network electronics, drop

installation, customer premises equipment, and testing.

Actual costs may vary due to factors that cannot be precisely known until the detailed design is
completed, or until construction commences. These factors include costs of private easements;
utility pole replacement and make-ready costs; variations in labor and material costs;
subsurface hard rock; and the County’s operational and business model. Our analysis
incorporated assumptions to address these items based on our experience in similar markets.

The estimated cost to construct the outside plant portion of the proposed FTTP network is
approximately $117 million, or $5,200 per passing. Table 3 provides a breakdown of the
estimated outside plant costs. (Note that the costs have been rounded.)

Table 3: Estimated Outside Plant Costs

Distribution Cost per Cost per

Phase . Total Cost Passings p Plant

Plant Mileage Passing .

Mile
Total 329.0 $115,740,000 5,220 $22,190 $350,000
Central 215.0 $21,525,000 4,190 $5,140 @ $100,000
Route 2 77.0 $63,544,000 940 $7,740 | $825,000
1-90 37.0 $30,668,000 90 $329,770 $836,000

We note that the overwhelming majority of the outside plant cost (approximately 95 percent)
for the Route 2 and I-90 zones is the cost of constructing new fiber to those zones from
elsewhere in the County. We are not aware of any fiber that can be leveraged to reach the
premises along Route 2 and 1-90. Without that added cost, the unit construction costs in those
zones would be more in line with the costs in the central zone.

8 35 percent is a common take-rate number used in cost analysis. However, the actual take-rate could vary
significantly. Further market analysis would be required to determine a more accurate take-rate for the unserved
areas of King County.
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Incremental network electronics to serve the area will cost an estimated $1 million, or $200 per
passing, also assuming a take-rate of 35 percent.’ (These costs may increase or decrease
depending on take-rate, and the costs may be phased in as subscribers are added to the
network.) The network electronics consist of the core and distribution electronics to connect
subscribers to the FTTP network at the core and the FTTP access electronics located at the
customer premises. The electronics are subject to a seven- to 10-year replacement cycle, as
compared to the 20- to 30-year lifespan of a County fiber investment.

Each activated subscriber would also require a fiber drop cable installation and customer
premises electronics, which would cost roughly $1,160 per subscriber, or $2 million total—
again, assuming a 35 percent take-rate. The drop installation cost is the biggest variable in the
total cost of adding a subscriber. A short aerial drop can cost as little as $250 to install, whereas
a long underground drop installation can cost upward of $5,000. We estimate an average of
approximately $660 per drop installation.

1.3.6.3 Alternatively, cable companies could expand into the unserved central zone to
serve 750 locations
An alternate approach to serving unserved homes and businesses in the central zone would be
to encourage existing providers to expand their fiber and coaxial systems to serve additional
customers. This approach would be a means of enabling the cable companies to cost-effectively
expand out from the edges of their existing footprints to serve the relatively denser portions of
the County’s unserved areas. (However, serving these areas in this way would make it that
much more costly on a per-home basis to reach the remaining unserved areas in the future.)

A network expansion from the current cable company service area to one-quarter mile into the
unserved central zone (Figure 36) would require 34 miles of fiber construction. The extensions
would provide service to approximately 750 unserved homes and businesses, which is 14
percent of the County’s unserved population. Since the providers have no conduit or aerial
strand in the unserved areas, the unit cost would, like the FTTP estimate, be approximately
$100,000 per mile.1° Based on these assumptions, the total cost of network expansion would be
$3.4 million, or $4,530 per passing. The costs do not include network electronics or drop
installation, which would be required for each new subscriber.

9 The take-rate affects the electronics and drop costs, but also may affect other parts of the network, as the County
may make different design choices based on the expected take-rate. A 35 percent take-rate is typical of
environments where a new provider joins the telephone and cable provider in a County. In CTC's financial analysis,
we will examine how the feasibility of the project depends on a range of take-rates.

10 For our comparative analysis, we have used the same cost per mile for the existing providers to expand their
networks. However, those providers may have economies of scale that would decrease the cost of their network
expansions in relation to a County-built FTTP network.
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Figure 5: Central Zone Unserved Addresses Within One-Fourth Mile of Existing Plant

* Unserved Address
Unserved Address within
1/4 Mile of Existing Plant
A Existing Plant
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The following table compares the outside plant costs between the existing network providers
expanding the networks one-quarter mile and the outside plant costs for the County to build
the entire central zone.

Table 4: Comparison of County-Built FTTP to Network Expansion Costs

County-Owned Central Existing Provider Quarter-
Zone FTTP Network Mile Expansion

Passings 4,190 750
Plant Miles 215 34
Passings Per Mile 19 23
Cost Per Mile $100,000 $100,000
Outside Plant Construction Costs $21.5 million $3.4 million
Outside Plant Cost Per Passing $5,140 $4,530

The network expansion area is approximately 20 percent more dense than the total central
zone. This should be true given the areas closest to the existing providers are more likely to be
denser than the areas farther away from them. Using the same per-mile construction costs for
both networks, the existing providers would see an approximately 20 percent reduction in the
cost to construct their network per passing. This also suggests that if the existing providers
were to build these areas, the per-passing cost for the County to construct an FTTP network
would increase as those denser, less-expensive portions of the unserved areas would now be
served. In addition, there would be a smaller subscriber base of unserved residents—which
would decrease the economies of scale for the operations of the County-built FTTP network.

1.3.7 Fixed wireless infrastructure covering 80 percent of unserved King County
would have a lower capital cost than fiber, but extremely high ongoing
operating costs

As with our analysis of fiber optic infrastructure, CTC’s analysis of fixed wireless infrastructure

divided the unserved area into three zones—the central County, along Route 2 in the

County’s northeast corner, and along the eastern portion of 1-90. We developed three fixed

wireless network models as options for serving the 5,216 unserved addresses in those zones:

mounting equipment only on public safety towers; mounting equipment on public safety
towers and other existing towers; and mounting equipment on public safety and existing
towers, plus building new towers.

Our key findings are as follows:

e Although it would have clear technical limitations relative to a fiber optic network, a
fixed wireless network using existing towers could serve about 80 percent of the
County’s unserved homes and businesses.
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e Equipment mounted on public safety towers would enable coverage of approximately

36 percent of the unserved premises—and those towers would play a key role in
reducing the cost of deploying a fixed wireless network. (The results of that analysis
are confidential and have been provided under separate cover to King County.)

e A network based on the public safety towers that also includes equipment mounted
on other existing towers could serve up to 78 percent of the unserved premises—for
a total cost (assuming a 35 percent penetration rate) of about $16.5 million. The
figure below illustrates this candidate network, which comprises equipment mounted
on 64 towers. The red dots illustrate the tower locations, while the light green, blue,
and yellow areas illustrate coverage with three types of wireless technologies. The
purple, orange, and red shaded areas are the remaining unserved areas.

e Although it would be possible to serve more members of the community by building
new towers, the high cost of new towers, combined with the very low number of
homes served by each new tower, mean this approach would not be cost-effective.
The map in Figure 10 (below) shows potential locations for these additional towers.

e Unlike a fiber-only solution, a fixed wireless solution could be implemented without
long fiber optic backbone links, providing a feasible solution to serve the 1-90 and U.S.
2 corridors.

Figure 6: Fixed Wireless Coverage Using Public Safety Towers and Other Existing Towers
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The table below summarizes the cost and scope of the three scenarios.

Table 5: Cost and Coverage of Three Fixed Wireless Network Approaches

Average Installation
Number et Percent | Capital Cost | Distribution and
Option of Served of with 35% Network Electronics
Towers Unserved | Penetration!! | Cost per per
Passing Customer
Public Safety 16 1,899 36 $4,850,000 $1,900 $1,800
Towers Only
Public Safety
and Other 64 4,069 78 $16,500,000 |  $3,050 $1,800
Existing
Towers
Public Safety,
Other Existing, | 4,243 81 $19,000,000 | $16,700 $1,800
and New
Towers

1.3.7.1 Using existing towers would enable efficient deployment but would not extend
service to all unserved members of the community
By eliminating towers that would not provide coverage in the unserved areas or were next to
a tower that would provide similar coverage, CTC determined that, in an optimal model, 64
existing towers could be used to provide service to the unserved areas (see Figure 7).

1 Includes subscriber equipment for 35 percent of addresses.
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Figure 7: Existing Tower Candidates in a Fixed Wireless Network Solution

® Existing Tower Candidate

! Existing Tower Chosen
Unserved Central Zone
Unserved |-80 Zone

Unserved U.S. Route 2 Zone

The fixed wireless network in this model uses the following spectrum:

TV White Space (TVWS) 500 MHz
Unlicensed 900 MHz, 2.4 GHz, 5 GHz
Citizens Broadband Radio Service (CBRS) 3.5GHz

CTC analyzed the predicted coverage in the CBRS, 5 GHz unlicensed, and TVWS bands using
the selected towers.'? The CBRS band is predicted to connect the most addresses—primarily
due to its spectrum properties, and the fact that FCC licensing rules allow CBRS antennas to
be mounted higher than TVWS antennas. It also has the greatest broadcast power of the
three technologies. In addition, CBRS is the only band that can be licensed.

12 Section 6 provides details and risks regarding the use of these bands.
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Of the frequencies examined, only CBRS and unlicensed technologies have channel widths
(and therefore bandwidth) capable of delivering 25 Mbps down and 3 Mbps up. Because
TVWS is not capable of delivering 25 Mbps down, we used that technology only in places
where there is no 5 GHz or CBRS connectivity.

The results showed that there would still be 1,147 addresses in the unserved areas that would
not be covered by the selected towers using any of the three frequency bands.

Table 6: Predicted Coverage with Existing Towers

Description Number
Total addresses in unserved area 5,216
Addresses served by CBRS band 3,722
Additional addresses served by TVWS band 347
Addresses served by one or more band 4,069
Addresses not served by any of the three bands 1,147
Percent of addresses served by one or more of the bands 78%

The following figure shows the coverage areas in each band using the selected existing
towers.
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Figure 8: Coverage Using Existing Towers

i Existing Tower
Bl 5Ghz
CBRS
VWS
Unserved Central Zone
Unserved 1-90 Zone

Unserved U.S. Route 2 Zone

The following table shows a summary of capital build costs using existing towers for each of

the zones. Appendix E includes a full table.

Table 7: Capital Cost Estimate for Fixed Wireless Using Existing Towers

Central U.S. Route 2 1-90

Network Core $200,000 $200,000 $200,000
Access Point Equipment $896,250 $123,750 $67,500
Backhaul $885,000 $120,000 $75,000
Installation, Engineering and Design $3,540,000 $480,000 $300,000
Site Acquisition $5,900,000 $800,000 $500,000
Total Distribution Network Costs | $11,421,250 $1,723,750 | S$1,142,500

Total Addresses 3,215 789 65
Cost per Address (Distribution Network Only) $3,552 $2,185 $17,577
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1.3.7.2 Building additional towers would enable coverage for relatively few additional
members of the community at a high cost per passing

The figure below is a heat map of the remaining unserved areas after considering coverage

from existing towers. While many of the addresses are too far apart to feasibly build enough

new towers to connect them all, new towers could be constructed to cover some of the

remaining addresses. If the County were to build new towers, we recommend installing them

in areas where most of the remaining addresses could be served—that is, focusing on the

“High Density Unserved” areas in the map.

Figure 9: Unserved Addresses Remaining After Deployment of Fixed Wireless Network on Existing Towers

High Density Unserved
Medium Density Unserved

Il Low Density Unserved

Central Zone Served
1-90 Zone Served
U.S. Route 2 Zone Served

CTC determined 10 optimal locations for new towers based on their ability to reach most of
the remaining addresses. However, we found that only six of the 10 locations were each able
to cover more than five unserved addresses—which illustrates the difficulty of adding new
towers that will cover a substantial number of addresses, and the low incremental value of
these towers.
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The following figure shows the resulting overall coverage after adding the six new towers
(black dots). An additional 144 addresses would be served, leaving 1,003 addresses unserved
in the County.

Figure 10: Total Fixed Wireless Coverage Using Existing and New Towers

_/ Existing Tower

) New Tower
B 5Ghz
CBRS
I TVWS
Unserved Central Zone
Unserved |-90 Zone
Unserved U.S. Route 2 Zone

The following table shows the costs for the six new towers using the same assumptions as
above. No additional towers will be located in the 1-90 zone.
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Table 8: Capital Cost Estimate for Additional Towers with Fixed Wireless

Central U.S. Route 2 1-90

Access Point Equipment $86,250 $18,750 S-—
Backhaul $90,000 $30,000 S—
Installation, Engineering and Design $360,000 $120,000 S-—
Site Acquisition $600,000 $200,000 S—
Tower Build $750,000 $150,000 S—
Total Distribution Network Costs | 51,886,250 $518,750 S—

Total Addresses 121 23 0
Cost per Address (Distribution Network Only) §15,589 §22,554 S—

1.3.8 Overall, a fiber investment would have higher capital costs than wireless but

much lower operating costs—and would be a better investment over time
Based on engineering and cost-estimation of both a wired (fiber-to-the-premises) and a fixed
wireless solution for unserved King County, we conclude that overall, FTTP represents a better
broadband solution than fixed wireless for most unserved areas of King County. While FTTP has
a higher initial capital cost per passing than a fixed wireless solution, the total cost of
operations of FTTP over a 10-year period would be approximately half that of fixed wireless in
the same unserved areas—primarily because of the need to replace wireless equipment at
relatively short intervals and the cost of leasing space on commercial towers.

Table 9 illustrates the estimated costs of the FTTP and wireless solutions in the central zone, as
well as the cost for cable companies to expand their existing plant to serve more homes in that
zone (as described above in Section 1.3.6.3).

Table 9: Comparison of Costs for Solutions in the Central Zone

Capital Costs Duration of Capital Total Cost of
(Distribution Only) Investment Operations
County-Owned Central Zone $21.5 million 30+ years X

FTTP Network

Existing Provider Quarter-
Mile Expansion
County-Owned Central Zone
Fixed Wireless Network

Determined by

$3.4 million 30+ years )
provider

$16.5 million 10 years 2X

1.3.8.1 Capital and operating costs require separate considerations
In two unserved parts of the County, we identified unique cost considerations:

1) Inthe areas that could be served from Puget Sound Emergency Radio Network (PSERN)
towers, it may be possible that wireless equipment could be placed without paying a
lease cost. If so, fixed wireless service to those areas, serving approximately 1,900 of the
County’s 5,216 unserved residences, may have a comparable overall cost over the first
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decade of operations. (After 10 years, because of the lower cost of operations, FTTP
would be less expensive to operate.)

2) Inthe I-90 and U.S. 2 corridors, where deploying FTTP would require the construction of
83 miles of new fiber at an estimated cost of $1.1 million per mile!3 to serve 90 and 940
passings, respectively, it would be less expensive to instead use a fixed wireless
approach. However, in the event that fiber or other reasonably priced connectivity
could be obtained in the corridor (e.g., from telecommunications providers that
currently operate long-haul fiber), the analysis would change: it would become better
from a cost perspective to use FTTP there, as well.

1.3.8.2 Fiber and fixed wireless each have technical advantages and challenges

Fiber optics, once constructed, is the highest-speed and most scalable technology. Current off-
the-shelf technologies enable FTTP networks to provide capacity in excess of 1 Gbps to each
subscriber, with new electronics making it possible to go to 10 Gbps or beyond in the coming
years. Moreover, the FTTP network is not subject to interference from other signals or subject
to line-of sight limitations.

Over time, maintenance and repair costs of fiber optic cables are low—approximately 1 percent
of construction costs annually, or, in the central zone, $70 per passing per year. Equipment
replacement occurs every seven years, but new equipment costs are only a small percentage of
the capital cost of an FTTP network.

As discussed in Section 5, however, construction costs can be high and can vary based on the
availability of space on utility poles and in the right-of-way. Construction can be delayed by
utility pole owners, other utilities on the poles, and by the requirement for permitting in the
right-of-way (including on bridges, water crossings, and expressway crossings).

By comparison, fixed wireless technology only provides an aggregate capacity between 100 and
250 Mbps. Using unlicensed and CBRS spectrum and innovations like higher-order multiple
input, multiple output (MIMO) antennas, and the use of spatial multiplexing, these capacities
could increase up to 750 Mbps in the King County environment.

It is important to note, however, that this is the aggregate capacity out of a single antenna or
antenna array; in a point-to-multipoint architecture, this capacity will be shared among all users
connected to a single base station. Even so, in most of the unserved environments in King
County, download speeds in the tens or even low hundreds of Mbps per user may be possible.

13 See Section 5.4.2 for more details.
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Additionally, wireless eliminates the need for new cable construction, significantly reducing the
time to build and the complexity of construction.

Wireless capital costs, especially where existing towers can be used as mounting structures, can
be significantly lower than the cost of building new fiber optics (although capital costs for a
wireless network are only a small part of its total cost). In King County’s unserved areas, the
cost of the distribution network (the antenna sites and the supporting network) is between
$865 and $1,800 per passing. This is between 17 percent and 35 percent of the capital cost of
the distribution network for FTTP in the central zone.

When taking into account the installation cost per subscriber, the wireless cost per passing is on
average $2,665 to $3,600, which is between 42 percent and 57 percent the capital cost for FTTP
in the central zone.

Given the limitations of line of sight and of the available spectrum, however, the wireless
solution is not as scalable as a wireline solution. The spectrum available for fixed wireless
broadband is limited and provides much lower bandwidth than what is available in an FTTP
network. Homes and businesses that have substantial tree cover and terrain will get poorer
performance than others.

Leasing space on a tower is costly. Leasing space for three sectors of antennas (as needed on
each tower site) costs approximately $60,000 per year. This is a critical consideration, because
the fixed wireless model uses 64 existing towers with an average 60 serviceable passings
(potential customers) per tower, so the cost for tower leases alone exceeds $1,000 per year per
passing.

Upgrading a wireless network requires replacement of the radios at the antenna site and at the
user premises. Electronics may need to be replaced at five- to 10-year intervals due both to
technological obsolescence and wear and tear—and unlike a fiber network, the electronics
comprise almost all of the capital cost of the network, thus significantly increasing the ongoing
cost.

Finally, permitting for new tower locations may require a public hearing process and may
require months, and may be difficult to achieve if there is local opposition to the tower.

1.4 Summary of recommendations for unserved areas of the County

We recommend that the County select, through a competitive process, one or more partners
who are committed to working with the County to deploy broadband to the three unserved
areas, including through collaborative efforts to secure State and federal grant support.
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Federal and State funding sources represent an important element of large-scale broadband
deployments, though only for unserved areas where no broadband is currently available. While
these programs tend to have restrictions that affect their potential breadth of impact, our
analysis is that the programs have the potential to assist the County’s efforts to greatly reduce
the number of homes and businesses that are entirely unserved. These programs are described
in some detail in Section 9 of this report and County eligibility is described in Section 10.2.

1.4.1 Select private partners to fill rural broadband gaps through partial County
funding, supplemented with potential State and federal funds

1.4.1.1 A competitive process would allow companies or other interested entities to bid
on one or more of the unserved areas

Through the bid process, the companies would propose the communications infrastructure and

technology of their choice and describe how they will address the unserved gaps based on their

infrastructure choice and their capabilities.

The County would then be in a position to select one or more potential partners with which to
collaborate in applying for both State and federal grants, including the two different types of
State of Washington broadband grants described herein and multiple federal grant programs.

The bidding process would be designed to enable the County to understand what its own
financial commitment would have to be under a range of scenarios, including those in which
different levels of State and federal funds can be secured, as well as the challenging scenario in
which the County would be the only public entity providing funding to the private sector.

Public sector broadband capital grant programs have been developed in many states and
localities across the country and there exist viable and tested procurement strategies by which
the County could undertake this process. We therefore recommend this exploratory
competitive process as a potential next step for King County to address the needs of the
underserved areas.

1.4.1.2 Private carriers have suggested interest in this model

The outcome of our discussions with potential private partners indicates that there exists
potential to build collaboration with the private sector that could fill identified broadband
gaps.t4

14 Additionally, the interest expressed by the private sector suggests the feasibility of implementing a successful
Dig-once policy in which joint-build opportunities are facilitated by the County to 1) reduce disruption associated
with construction; 2) more efficiently utilize space in the right-of-way; and 3) achieve cost savings for both the
County and commercial utility owners compared to separate construction initiatives.

24



CTC Report | King County Broadband Study | December 2019

Based on our conversations with a range of potential private collaborators for the County, as
well as on our experience around the country, we anticipate that there do exist carriers that
would agree to build and operate broadband facilities in currently unserved areas of the County
so long as adequate grant funds are available to bridge the gap between an infeasible project
and one that is economically viable. This is consistent with what we have observed throughout
the country where local, state, and federal broadband funds have been made available to
private carriers to address broadband gaps. In New York State, for example, Verizon has been
the successful bidder for substantial state and federal funds to build robust broadband
infrastructure in rural areas. Similarly, in Massachusetts and Virginia, Comcast has applied for
and received state funds to deploy in unserved areas.

In King County, the preliminary indications from discussions we held with private carriers
suggest that interested carriers would consider collaboration with the County (and, possibly,
State and federal grant-makers) given the availability of upfront funds for the construction of
infrastructure that would be owned by the carrier in return for enforceable commitments to
build and operate broadband facilities. Together with County staff, CTC held very productive
conversations with representatives of a range of entities, including Wave, CenturyLink, Frontier,
T-Mobile, Verizon, and Comcast. While concerns about confidentiality and proprietary data
made it difficult to share concrete information among the County and carriers, our preliminary
conversations suggest there is sufficient potential interest on the part of the carriers that the
County should consider a competitive process to elicit concrete proposals.*®

1.4.2 Coordinate County initiatives with State efforts and State funding programs
In the past year the State of Washington has created a broadband office and begun
development of new resources and tools. The creation of the new office is a very positive
development that means new planning and coordination at the State level, offering an
opportunity for King County to work with the State to meet shared goals. Given the potential
for new coordination of local and State efforts, as well as the emergence of new grant
opportunities at the State level, the County’s efforts could unlock new State funding for
unserved King County.

15 CTC also evaluated the potential for collaboration with and investment by the Port of Seattle, the Community
Connectivity Consortium (C3), the Pacific Northwest Gigapop, and the K-20 Network. Our conclusion is that, in all
of these cases, there does not exist strategic alignment between the County’s goals in this effort and those
entities—although they are strong partners in serving other missions.
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Washington already funds and manages a State rural broadband program through the
Community Economic Revitalization Board (CERB).1¢ In 2019, the legislature authorized an
additional $18 million in funding through the Public Works Board for grants aimed at expanding
broadband access in unserved areas throughout the State.!” This program is still being
designed, with the expectation that guidelines will be issued in early 2020. As with the CERB
program, the County should track this program to see if this funding could be utilized to support
broadband deployment in rural King County.

1.5 Summary of recommendations for underserved areas of the County
We recommend consideration of the following strategies, which involve improving affordability
and access in underserved areas of the County.

1.5.1 Work with KCHA to deliver free broadband service to residents of public
housing

The first recommendation reflects an understanding that the County’s definition of underserved

identifies those members of the community who do not use the internet for various reasons

(including low income), even where it is available to them. As a result, underserved does not

relate to geographic location. Rather it relates to whether and how members of the community

are able to access the internet.

We recommend that the County work with the King County Housing Authority (KCHA) to
capitalize on the relatively high population density of some low-income housing buildings—
which represents an opportunity to leverage County communications capabilities and
infrastructure to reach some underserved members of the community with much less
investment per home than is required in less densely populated areas of the community.

In this model, the County or its contractor would provision free fixed broadband internet
service using cost-effective Wi-Fi technology, potentially by building County-owned fiber to
some buildings that are located in proximity to the fiber. Existing and future County broadband
assets, such as the potential EasTrail fiber, could be leveraged for these purposes. Notably,
County I-Net fiber is not available for these purposes given contractual restrictions on its use
(i.e., I-Net fiber can only be used by government, non-profits, and educational organizations).

We recommend a free, rather than paid, service for a number of reasons. First, offering free
service entails less operating cost and complexity than a paid service with respect to sales,
marketing, billing, collections, and other elements of paid broadband service. Second, given

16 “Community Economics Revitalization Board,” Department of Commerce, State of Washington,
https://www.commerce.wa.gov/building-infrastructure/community-economic-revitalization-board/ (accessed
November 2019).

17 “public Works Board — Broadband Financing,” Department of Commerce, State of Washington,
https://www.commerce.wa.gov/building-infrastructure/pwb-broadband/ (accessed November 201