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1 Executive Summary  

The criticality of broadband to the life of Americans has never been more apparent. Even before 

the Covid-19 pandemic, broadband internet access had become foundational to economic 

activity, political and civic engagement, education, health care, and delivery of public services.  

The State of New Mexico recognized this urgency and criticality more than a decade ago and has 

taken steps since then to improve broadband in all areas of the State; to support and facilitate 

private-sector investment in broadband; to ensure that schools and public safety facilities have 

world class access to broadband; and to lay the groundwork for solving New MexicoΩs rural 

broadband challenges comprehensively over time.  

Through a series of initiatives, the State has substantially narrowed the broadband gap within its 

borders. A few examples: New Mexico dramatically improved connectivity to public schools 

throughout the State in a short period of time through the efforts of the Public Schools Facilities 

Authority (PSFA) of the Public School Capital Outlay Council (PSCOC) and local school districts. 

The Department of Information Technology (DoIT) effectively leveraged federal public safety 

broadband funding to pioneer new statewide public safety wireless capabilities. Similarly, New 

Mexico companies have successfully competed for extensive federal broadband funding, both 

through recent programs such as the U.S. 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΩǎ ReConnect grants and 

through the American Reinvestment and Recovery Act programs a decade ago. That flow of 

federal dollars has substantially improved broadband infrastructure in many parts of New 

Mexico. 

This Broadband Strategic Plan and Rural Broadband Assessment (Plan) builds on that decade of 

work by many state agencies and their private partners and provides a framework for the coming 

ȅŜŀǊǎΩ ŜŦŦƻǊǘ ǘƻ ŎƻƳǇǊŜƘŜƴǎƛǾŜƭȅ ŜƭƛƳƛƴŀǘŜ ǘƘŜ ōǊƻŀŘōŀƴŘ ƎŀǇ ƛƴ bŜǿ aŜȄƛŎƻ, including as a 

means of combatting the economic impact of Covid-19. 

This Plan was commissioned by 5ƻL¢Ωǎ Office of Broadband in 2019 and developed over the 

course of late 2019 and early 2020. In the spring of 2020, the Plan was refined in light of the 

Covid-19 pandemic and its demonstration of the urgency and importance of broadband. 

 Summary of findings  

The research, analysis, and engineering conducted in preparation of this Plan suggest the 

following about broadband1 in New Mexico: 

 
1 For purposes of this project, DoIT adopted the following definitions of these key terms: 
Served: An area or address is served by broadband if it can receive fixed, terrestrial internet access with transmission 
speeds that, at a minimum, provide twenty-five megabits per second (25 Mbps) download and three megabits per 
second (3 Mbps) upload. Neither satellite nor mobile service can be considered broadband for purposes of this 
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 Between 13 and 20 percent of New Mexic o locations  do not  have broadband  

available  

A conservative analysis of State, ISP, and federal data identifies an estimated 196,000 locations 

in New Mexico that are unserved by broadband, or 20 percent ƻŦ ǘƘŜ {ǘŀǘŜΩǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ 

940,000 homes and businesses (referred to herein as Unserved Model 1).2 This model does not 

count within the definition of broadband fixed wireless and copper phone line DSL technologies 

because of their inherent technical limitations.3  

An analysis that uses broader, best-case assumptions about which locations are served includes 

fixed wireless and DSL despite their technical challenges (this model is referred to herein as 

Unserved Model 2). This best-case model suggests a lower number of unserved locations: 

126,000 unserved locations, or 13 percent ƻŦ ǘƘŜ {ǘŀǘŜΩǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ фплΣллл ƘƻƳŜǎ ŀƴŘ 

businesses.  

The methodology for developing these models to determine unserved areas is described in detail 

in Section 2 below. 

 
definition. This definition generally aligns with federal rules. See άнлму .ǊƻŀŘōŀƴŘ 5ŜǇƭƻȅƳŜƴǘ wŜǇƻǊǘΣέ CŜŘŜǊŀƭ 
Communications Commission, Feb. 2, 2018, https://www.fcc.gov/reports-research/reports/broadband-progress-
reports/2018-broadband-deployment-report (accessed September 17, 2019). 
Unserved: An area or address is unserved by broadband if it cannot receive fixed, terrestrial internet access with 
transmission speeds that, at a minimum, provide twenty-five megabits per second (25 Mbps) download and three 
megabits per second (3 Mbps) upload. Neither satellite nor mobile service can be considered broadband for 
purposes of this definition. This definition generally aligns with federal rules. Ibid. The sources consulted in 
developing these definitions are described and quoted in Appendix C. 
2 To identify the relative magnitude of an initiative in which broadband service would be made available to every 
home and business in the State, this Plan estimates the total number of unserved premisesτthen uses those 
numbers to develop cost estimates for deploying fiber optics, fixed wireless, or a hybrid of the two technologies to 
deliver broadband. Because there are no perfect maps or datasets of addresses that are served and unserved by 
broadband, these estimates required analysis of a variety of data sources. The methodology for this analysis is 
discussed in detail in Section 2 below. 
3 Based on our experience, wireless and DSL networks frequently do not serve all premises in a claimed area and, 
even if designed to provide 25 Mbps download and 3 Mbps upload service, do not always do so consistently for all 
customers. These technology limitations are described in detail in Section 3.3 below. 

https://www.fcc.gov/reports-research/reports/broadband-progress-reports/2018-broadband-deployment-report
https://www.fcc.gov/reports-research/reports/broadband-progress-reports/2018-broadband-deployment-report
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Figure 1: Served and Unserved Areas of New Mexico 
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 Rural broadband requires  public funding  

Unserved portions of New Mexico face the same challenges as other rural communities to attract 

broadband infrastructure investment. Because of the high capital costs per user, such areas, 

which are largely rural, struggle to attract private investment capital in infrastructure.  

Nationwide, even in the most affluent rural and semi-rural areasτfrom the horse farms around 

Lexington, Kentucky, to the ski communities outside of Aspen and Telluride, Colorado, to the 

resort areas on the Chesapeake Bayτthe economics simply do not exist for rural broadband 

deployment absent substantial government funding. The private sector will not build costly 

infrastructure to reach all homes and businesses in low-density areas simply because the 

potential return on investment is insufficient to justify the investment. This is not surprising. Nor 

is it a value judgment. It is simply how private investment works. 

The same dynamics apply to virtually all areas of rural infrastructure development, including 

roads, highways, water, electricity, and other utilities. In the case of broadband, the issues are 

starker because broadband in the United States is traditionally thought of as an area of private 

rather than public investment. The challenging economics result from the lack of density of 

potential customersτand, in many cases, the fact that homes are located far from arterial roads 

or on large parcels of land; long driveways or setbacks from the road greatly increase the cost to 

deploy infrastructure to those locations. 

To solve this, state, local, and federal governments can take steps to improve the economics of 

broadband deployment in areas where investment has been insufficient by investing to make 

broadband in those areas economically viable. 

This need for broadband capital subsidy as a critical part of addressing the rural broadband gap 

is increasingly understood in Washington, D.C., and it forms the basis for many of the 

recommendations in this Plan. 

 Federal funding programs have a mixed record of success in New Mexico 

because of flaws in some programs  

Despite the emerging bipartisan consensus in Washington regarding the need for greater support 

ŦƻǊ ǊǳǊŀƭ ōǊƻŀŘōŀƴŘΣ ǘƘŜ ŦŜŘŜǊŀƭ ƎƻǾŜǊƴƳŜƴǘΩǎ ǘǊŀŎƪ ǊŜŎƻǊŘ ƛƴ ŘŜǇƭƻȅƛƴƎ ŦǳƴŘǎ ŜŦŦŜŎǘƛǾŜƭȅ ƛǎ 

mixedτand this has been apparent in New Mexico. Some federal programs have had great 

impact in comprehensively addressing identified needs: The E-rate program, for example, has 

greatly narrowed the gap in broadband to New Mexico schools, thus successfully using federal 

Universal Service Fees to meet a critical need. Similarly, the American Reinvestment and 

Recovery Act grant awards made substantial inroads with respect to deployment of fiber optics 

in rural New Mexico by entities such as ENMR Plateau and Kit Carson Electric Cooperative. 
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Other programs have had low impact relative to the enormous amount of funding allocated. This 

is the case in part because some federal programs have significant flaws with respect to 

ǇŜǊŦƻǊƳŀƴŎŜ ƳŜǘǊƛŎǎ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ ŜƴŦƻǊŎŜƳŜƴǘΦ CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ C//Ωǎ /ƻƴƴŜŎǘ !ƳŜǊƛŎŀ CǳƴŘ 

tƘŀǎŜ LL ŀǿŀǊŘǎ ǘƻ άǇǊƛŎŜ ŎŀǇέ ŎŀǊǊƛŜǊǎ ǎǳŎƘ ŀǎ /ŜƴǘǳǊȅ[ƛƴƪ ƛƴ bŜǿ aŜȄƛŎƻ ƘŀǾŜ ƘŀŘ remarkable 

limitations: 

1. The funds have been awarded to support low performance networks. Through the CAF II, 

the FCC provided six years of funding for services of 10 Mbps download/1 Mbps uploadτ

ǎǇŜŜŘǎ ǘƘŀǘ ŘƛŘ ƴƻǘ ƳŜŜǘ ǘƘŜ C//Ωǎ ƻǿƴ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ōǊƻŀŘōŀƴŘ.4  

2. The requirements have been limited to some but not all locations in an area. As the FCC 

Ƙŀǎ ƛǘǎŜƭŦ ŘŜǎŎǊƛōŜŘ ƛǘΣ άǘƘŜ ŘŜǇƭƻȅƳŜƴǘ ǎŎƘŜŘǳƭŜ ƛǎ ŘŜǘŜǊƳƛƴŜŘ ōȅ ǘƘŜ ǎŜǊǾƛŎŜ ǇǊƻǾƛŘŜǊΣ 

not the FCC. Moreover, not every household that is located in an area where the service 

provider is eligible for the support is guaranteed access. While service providers must 

offer voice and broadband services to a required number of locations within the covered 

ŀǊŜŀǎΣ ǘƘŜȅ ƘŀǾŜ ǘƘŜ ŦƭŜȄƛōƛƭƛǘȅ ǘƻ ŎƘƻƻǎŜ ǿƘƛŎƘ ƭƻŎŀǘƛƻƴǎ ǿƛƭƭ ōŜ ƻŦŦŜǊŜŘ ǎŜǊǾƛŎŜΦέ5 

3. Funding was accepted and received by companies that have failed to meet their 

commensurate obligations. CenturyLink, for example, admits to missing its 2019 

commitments for deployment under the Connect America Fund II awards it received in 

2015, both in New Mexico and in many other states, and now also admits it will not meet 

those commitments in 2020, purportedly because of the Covid-19 pandemic.6 

 New Mexico faces greater  rural broadband challenges than its neighboring 

states 

New Mexico lags behind its neighbor states with respect to broadband options available to 

residents, in part because fewer providers serve tribal and rural areas. By one set of 

measurements,7  New Mexico ranks behind its neighboring states at 42nd in the nation for 

broadband coverage, with as much as 22 percent of the population unserved.  

 
4 https://www.fcc.gov/consumers/guides/connect-america-fund-phase-ii-faqs  
5 https://www.fcc.gov/consumers/guides/connect-america-fund-phase-ii-faqs 
6 https://arstechnica.com/tech-policy/2020/05/centurylinks-slow-broadband-deployment-gets-even-slower-in-
pandemic/  
7 https://broadbandnow.com/  

https://www.fcc.gov/consumers/guides/connect-america-fund-phase-ii-faqs
https://www.fcc.gov/consumers/guides/connect-america-fund-phase-ii-faqs
https://arstechnica.com/tech-policy/2020/05/centurylinks-slow-broadband-deployment-gets-even-slower-in-pandemic/
https://arstechnica.com/tech-policy/2020/05/centurylinks-slow-broadband-deployment-gets-even-slower-in-pandemic/
https://broadbandnow.com/
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Table 1Υ bŜǿ aŜȄƛŎƻΩǎ .ǊƻŀŘōŀƴŘ /ƻǾŜǊŀƎŜ ŀƴŘ bŀǘƛƻƴŀƭ wŀƴƪƛƴƎ !ŎŎƻǊŘƛƴƎ ǘƻ .ǊƻŀŘōŀƴŘ bƻǿ 

 
Broadband 
Coverage 

Population 
Unserved 

Average 
Statewide 

Speed (Mbps) 

National 
Connectivity 

Ranking 

New Mexico  83 percent 22 percent 35 42 

Arizona 89 percent 18 percent 56 34 

Colorado 92 percent 10 percent 63.5 22 

Texas 90 percent 14 percent 56 30 

Utah 96 percent 8 percent 50 10 

 

 Rural broadband is particularly important in New Mexico given the agricultur e 

and oil and gas industries  

For New Mexico, with its extensive rural areas and important rural industries, broadband is 

particularly important. Quality broadband connections allow the oil and gas industry to operate 

more safely and efficiently than ever before, and enhanced broadband can enable cost-saving 

measures without compromising safety.  

Similarly, large ranches and farms require broadband for high end uses such as precision 

agriculture applications and robotic harvesters. Smaller ranches and farms need quality 

broadband connections for many of the same reasons as other small business owners, including 

direct sales; marketing and logistical management; professional training; and to provide their 

families with health care, educational, and social opportunities.  

The importance of broadband for farmsΩ sales and marketing efforts has never been as clearly 

demonstrated as during the Covid-19 crisis. As sales to restaurants have plummeted, demand for 

local produce has exploded, and farms have used broadband to develop new markets by 

connecting directly to consumers.8  

 New MexicoȭÓ ÓÔÁÔÅ broadband programs have sometimes  suffered from lack of 

consistent funding and clear mandates  

The State of New Mexico was an early actor in addressing broadband challenges, with DoIT 

beginning its earliest statewide broadband efforts in 2009 and 2010 using federal funds awarded 

under the American Reinvestment and Recovery Act. DoIT, however, has struggled to sustain 

efforts initiated by the Office of Broadband (and its predecessor entities within DoIT) largely 

because of lack of resources. Even with these challenges, the successes have been significant, 

 
8 https://growingsmallfarms.ces.ncsu.edu/2020/04/register-now-for-april-webinar-on-creating-a-free-online-
store-for-your-farm/  

https://growingsmallfarms.ces.ncsu.edu/2020/04/register-now-for-april-webinar-on-creating-a-free-online-store-for-your-farm/
https://growingsmallfarms.ces.ncsu.edu/2020/04/register-now-for-april-webinar-on-creating-a-free-online-store-for-your-farm/
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and New Mexico has been a recipient of substantial federal funds to both public and private 

entities.  

Still, individual State initiatives have been hobbled by lack of ongoing resources and support. The 

clearest major exception is the effort by the Public School Facilities Authority (PSFA) to improve 

broadband to New Mexico schools, an effort over the past five years that is universally acclaimed 

and that has increased bandwidth to almost every public school in the State while reducing per-

unit costs.  

It is no coinŎƛŘŜƴŎŜ ǘƘŀǘ t{C!Ωǎ ŜŦŦƻǊǘǎ ǿŜǊŜ ǿŜƭƭ-funded through appropriation, well-defined 

through specific statutory charge, and driven by an urgent needτthe requirement to prepare 

schools for online testing associated with new federal education policy. The twin drivers of 

adequate funding and imminent needτcombined with purposeful planning and executionτ

resulted in an exemplary outcome. 

{ƻƭǾƛƴƎ bŜǿ aŜȄƛŎƻΩǎ ƻǘƘŜǊ ōǊƻŀŘōŀƴd challenges will require similar sustained support in the 

form of funding, as well as clear mandates and driving needs. The need to mitigateτand recover 

fromτthe economic and public health ravages of Covid-19 may provide some of the impetus 

required, even as it puts a strain on resources. 

 Permanently filling rural broadband gaps with fiber optics would  cost between 

$2 billion and $5 billion , while a mixed approach of both fiber and wireless 

would cost less than $1 billion  

An engineering model that builds on the analysis of how many premises are served results in a 

conclusion that bringing future-proof, fiber-based broadband to all of rural New Mexico will cost 

between $2 billion (under best-case assumptions) and $5 billion (under less optimistic 

assumptions), as illustrated in Table 2.  

The best-case cost assumptions assume a buildout led by incumbent providers using existing 

space on utility poles and other cable pathways and resources in place. The less optimistic cost 

assumptions are based on providers who are not already located in the area that would construct 

new infrastructure. 

Of the {ǘŀǘŜΩǎ unserved premises, approximately half are relatively closely clustered. These can 

be connected over state-of-the-art fiber optics at a cost between $300 million (using best-case 

assumptions) and $800 million, or an average of $3,800 to $9,300 per location. 

Serving the full unserved population will require serving not only those clustered premises but 

also other locations that are widely spread-out. For the most widely spread-out homes and 

businesses in New Mexico (i.e., in areas where there are no existing towers for mounting fixed 

wireless antennas), density is often so low that a fixed tower might only serve one or a few 
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premises with broadband speedsτmeaning that the cost of fixed wireless would then approach 

the usually higher cost of fiber.  

The cost of extending fiber optics or fixed wireless technology (where the latter is appropriate 

from an engineering standpoint) to the widely spread-out areas is between $1.6 billion (best-

case assumptions) and $4.3 billion, or between $15,000 and $40,000 on average per location.  

Table 2: Summary of Estimated Costs to Deploy Broadband to Unserved Locations 

Unserved 
Model 

Density of 
Locations 

Number of 
Locations 

Total Cost by 
Density 

Total Cost 

Model 1 
(196,000 
unserved) 

Fiber to 
clustered 
premises 

87,000 
$332 million ς 
$806 million 

$1.9 billion ς  
$5.1 billion  

Fiber or fixed 
wireless to 

widely spread-
out premises 

109,000 
$1.6 billion ς 
$4.3 billion 

Model 2 
(126,000 
unserved) 

Fiber to 
clustered 
premises 

50,000 
$236 million ς 
$576 million 

$1.7 billion ς  
$4.3 billion 

Fiber or fixed 
wireless to 

widely spread-
out premises 

76,000 
$1.5 billion ς 
$3.7 billion 

 

Fixed wireless technology is an option for delivery of services and, as discussed in Section 3.3 

below, may be well-suited to less dense areas. Fixed wireless, however, comes with substantial 

limitations in performance and also has higher operational and equipment replacement costs 

than do fiber networks. A shorter-term interim solution that is focused on fixed wireless service 

and that uses existing wireless towers could cover approximately two-thirds of the unserved 

locations for an initial expenditure of approximately $500 million; however, this option would 

require replacement of most of the equipment every five to seven years, increasing the total cost 

considerably over time.  

We recommend considering a hybrid approach of (1) fiber to the premises in the relatively closely 

clustered areas, (2) fixed wireless outside those clusters on existing towers that can serve five or 

more premises, and (3) addressing the most widely spread-out areas in a future stage, potentially 

using satellite or other emerging methods of broadband delivery. ¢Ƙƛǎ ƭŀǘǘŜǊ ŎŀǘŜƎƻǊȅΩǎ Ŏƻǎǘ 

currently is so high ($15,000 to $40,000 per location on average), whether with fixed wireless or 
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fiber infrastructure, that to be viable those locations will require enormous federal funding or 

the emergence of a new technology innovation. 

This recommended hybrid approach will cost between $3,200 and $8,200 per premises on 

average for the served addresses and will serve approximately 50,000 to 87,000 premises with 

fiber and 67,000 to 85,000 premises with fixed wireless (Table 3). It will reach approximately 61 

percent to 68 percent of the unserved premises in New Mexico. Following implementation of the 

hybrid approach, all but 31,000 to 42,000 premises (i.e., all but 3 percent to 4.5 percent of New 

Mexico premises) would have access to 25/3 Mbps service. 

Table 3: Summary of Estimated Costs for Hybrid Approach to Deploy Broadband to Unserved 
Locations 

Unserved 
Model 

Technology 
Approach 

Number of 
Locations 

Total Cost by 
Technology 

Total Cost 

Model 1 
(196,000 
unserved) 

Fiber to 
clustered 
premises 

87,000 
$330 million ς 
$800 million 

$490 million ς  
$1 billion  

Fixed wireless 
to areas 
outside 

clusters with 
towers 

67,000 
$155 million ς 
$185 million 

Future 
technology 

42,000 TBD 

Model 2 
(126,000 
unserved) 

Fiber to 
clustered 
premises 

50,000 
$240 million ς 
$580 million 

$400 million ς  
$780 million 

Fixed wireless 
to areas 
outside 

clusters with 
towers 

45,000 
$165 million ς 
$200 million 

Future 
technology 

31,000 TBD 

 

The full engineering analysis and methodology are described in detail in Section 3 below. 

 Summary of r ecommendations  

In brief summary, the Plan recommends the following: 
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 Use a grant program to expand rural broadband and leverage federal funds  

The State should continue to fund a New Mexico broadband infrastructure grant program, akin 

to those that have enabled DoIT and PSFA to effectively target funding to meet key goals, even if 

this funding amount is modest in the near future given the financial challenges caused by the 

Covid-19 pandemic. These funds can provide much-needed leverage for accessing federal 

broadband and other grant funding, enabling New Mexico to compete with other states for a 

limited pot of federal funding. 

In accordance with best practices, the grant program should: 

¶ Fund future-proof infrastructure that is scalable to meet future bandwidth needs; 

¶ Require collaborations between local officials and the full range of potential providers, 

including electric utilities and non-profits; 

¶ Allow local authorities to leverage access to state funds in negotiations with existing and 

potential new service providers; 

¶ Position state programs to work synergistically with federal funding opportunities so as 

to leverage state funds to attract federal grants; 

¶ Support local and regional efforts to put projects and applications together for state and 

federal broadband funding opportunities; 

¶ Engage small and medium providers so as to encourage and broaden participation; and 

¶ Create a predictable flow of funding and develop a pipeline of potential applicants. 

This grant program is not intended to replace or overlap with the existing universal service 

program administered by the Public Regulation Commission (PRC) but instead to complement 

and support it. The PRC program holds a particular statutory mandate and is targeted toward a 

select group of entities regulated by the PRC. The grant program recommended here would be 

more broadly available to a wide range of entities, including companies, localities, and electric 

utilities. In addition, this program would be designed to serve as leverage to attract federal grants 

(for example, by fulfilling match requirements)τa strategy that New Mexico has very successfully 

used in the past, including to attract federal E-rate funds to service New Mexico schools.9  

 
9 As an illustration of this strategy, we understand that there is a pending effort for the State to use an existing 
appropriation for the Navajo Nation to provide five percent of a project cost to build hundreds of miles of fiber to 
Navajo schools. If this pending plan comes to fruition, the State contribution of five percent will serve as leverage to 
secure 95 percent funding from the E-rate program. 
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Importantly, given the challenges with adequate standards and enforcement of federally-

supported broadband networks (described above), the State should take a different, more 

rigorous approach with respect to all State funding for broadband: first, it should clearly establish 

robust metrics for performance and customer support for all networks, regardless of technology; 

and, second, it should require and verify that awardees have met those grant performance 

metrics. 

Detailed recommendations regarding a State broadband grant program, and alignment with 

federal funding, are included in Section 7. 

 Prioritize fiber -based rural solutions for longevity, impact, and long -term value 

for money  

To the extent feasible, the State should prioritize investment in fiber optic networks as a means 

of ensuring the long-term benefits of the public investment. Fiber represents an infrastructure 

asset with a lifetime of decades that is almost endlessly upgradeable and capable of supporting 

any number of public or private sector communications initiativesτand fiber is a critical 

underlying platform for wireless networks.  

For a given expenditure in communications hardware, fiber optics can reliably carry many times 

more capacity over many times greater distances than any other communications medium. 

Indeed, fƛōŜǊ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ŦŜǿ ǘŜŎƘƴƻƭƻƎƛŜǎ ǘƘŀǘ Ŏŀƴ ƭŜƎƛǘƛƳŀǘŜƭȅ ōŜ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άŦǳǘǳǊŜ-ǇǊƻƻŦΣέ 

meaning that, for the foreseeable future, it will accommodate growing demand and provide 

customers with larger, better, and faster service offerings.  

While construction of fiber is costly relative to wireless alternatives, the cost advantages of 

wireless are reduced over time by high maintenance costs and the need for frequent equipment 

replacement.10 

The limitations of fixed wireless networks also arise from the need for line of sight between a 

ƴŜǘǿƻǊƪ ŀƴǘŜƴƴŀ ŀƴŘ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ŀǘ ǘƘŜ ŎǳǎǘƻƳŜǊΩǎ ƭƻŎŀǘƛƻƴΦ DƛǾŜƴ ǘƘŜ ǘŜŎƘƴƛŎŀƭ ŎƘŀƭƭŜƴƎŜǎ 

(and cost) of connecting some customer locations, many fixed wireless companies throughout 

the country simply decline to serve customers who have challenging terrain or foliage, resulting 

in a network that purports to be available to all but that still leaves a substantial percentage of 

 
10 The capital costs for fiber are dominated primarily by construction labor and secondarily by outside plant 

materials, with network electronics making up a relatively small portion. As a result, much of the cost is incurred at 
the beginning of the projectτwith electronics, with a replacement cycle of five to 10 years, representing a small 
cost. By comparison, most of the wireless capital cost is in electronics and software, with some construction or 
improvement of towers or antenna masts. Electronics have a lifetime of five to 10 years. What this means is that, by 
comparison with fiber, capital costs are incurred over the lifetime of the project, and that comparable initial capital 
cost of fiber and wireless will likely over time lead to a higher total cost of operations for the wireless network. 
Section 3 describes the relative capital costs of fiber and wireless deployments.  
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locations without the prospect of service. This is a rational and reasonable decision by fixed 

wireless companies, but it reduces the impact and reach of a public investment. 

One key metric in determining the cost-effectiveness of fiber construction is the density of the 

area under consideration. The number of homes and businesses per mile of roadway is typically 

the most important factor in determining cost. For that reason, one approach in technology 

choice is to set density thresholds for fiber deployment. Somewhat higher density areas could be 

prioritized for fiber deployment with wireless filling some gaps in the least dense areas based on 

certain cost and density measures (see Section 3.1.4). 

 Prioritize construction of new fiber and wireless networks over ongoing 

support for legacy copper networks  

The State should deprioritize funding for options that are centered around copper line DSL 

technology. Copper cable is ubiquitous throughout New Mexico, but it is limited in bandwidth 

capacity and future growth by (1) the underlying physical properties of the medium and (2) the 

age and condition of the majority of the existing installed copper cable.  

/ŜƴǘǳǊȅ[ƛƴƪΩǎ very-high-bit-rate digital subscriber line (VDSL) services can deliver 25 Mbps over 

a single pair of copper. However, these services are, for the most part, limited to portions of the 

metropolitan areas of Albuquerque and Santa Fe with fiber to the nodeτi.e., fiber that comes 

within 3,000 feet of the customerΩǎ ƭƻŎŀǘƛƻƴ. Most of New MexicoΩǎ ƭƻŎŀǘƛƻƴǎ ƻǳǘǎƛŘŜ ǘƘŜ ŎƛǘƛŜǎ 

will be served over copper cables that are 10,000 to 20,000 feet long. Given those distances, the 

average available DSL download speed will be 1.5 Mbps to 6 Mbpsτa small fraction of the federal 

definition of broadband. DSL technology will not be able to increase capacity far beyond those 

speeds or consistently provide service across typical copper lines without substantial upgrades, 

such as constructing fiber-to-the-curb or other costly re-engineering and construction. 

Furthermore, DSL technologies are more difficult and costly to maintain than new networks.  

Given the high costs and low capabilities of these copper-based technologies, State funding 

should be prioritized for more future-looking technologies wherever possible. 

 Include  broadband  considerations  in all Covid-19 recovery planning  

New Mexico should prioritize broadband in every element of its strategy and planning for Covid-

19 recovery, in light of the critical role broadband has played in mitigating the impact of Covid-

19 shutdowns and quarantines, as well as the essential continued role broadband will play in 

enabling economic activity, learning, health care, and community support during the challenging 

months and years to come. 

Much as broadband has proven critical to continued economic and educational life in the early 

months of the pandemicτthrough work from home, home-based business, and distance 

learningτit is likely to be a necessary element of Covid-19 recovery. Many workplaces and 
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schools will not function the way they did before the pandemic, and shifts that stagger in-person 

and remote attendance will likely be the norm for some time to come. As a result, significant 

amounts of economic and educational activity will continue to occur over the broadband internet 

as economic and health recovery expands. 

Given this continuing elevated role of broadband, the issue should be prioritized and included in 

every recovery-oriented program for the foreseeable future. Further, there should be 

accelerated procurement around broadband projects and broadband grants in light of the 

urgency of the needs identified, including to get connectivity to students and to enable economic 

recovery. In the Covid-19 era, accelerated procurement has become the norm at both the state 

and federal levels, reflecting the criticality of broadband to stabilization and recovery. 

 Support companies and communities with technical assistance  

The State should provide support and technical assistance to qualified companies, non-profits, 

and communities who are interested in broadband planning, public-private collaboration, and 

seeking federal broadband grant funds. Research done during the preparation of this Plan 

identified that there exist many qualified companies, tribal and local governments, and non-

profits who do not work together on broadband planning because they do not have time or 

resources to do soτand who do not apply for federal grants because the burden is too great. 

Through the DoIT Office of Broadband, the State can address this challenge by enabling qualified 

applicants who lack resources or sophistication with planning and federal grant processes to 

compete for federal funds. 

Given the Covid-19 crisis, the critical necessity of broadband to support telework, economic 

activity, education, and health care has never been more apparent. Further, broadband will be a 

critical enabler of economic recovery in New Mexico in coming months and years. 

For nearly a decade, DoIT has engaged in extensive efforts to improve the availability of 

broadband services for as many New Mexico residents and businesses as possible. These efforts 

can be directed to simultaneously increase the amount of federal funding entering the State to 

build new broadband networksτand to create broadband-enabled employment opportunities. 

Specifically, the Office of Broadband should be empowered to provide technical assistance to 

qualified companies, non-profits, and communities who are seeking federal broadband grant 

funds.  

Office of Broadband involvement in the process can help assure that the StateΩǎ ǎǘǊŀǘŜƎƛŎ 

objectives are prioritized. For example, New Mexico will benefit most if federal funds flow to New 

Mexico companiesτrather than to companies headquartered out of stateτand are used for 

construction here in New Mexico, helping with the economic recovery that will be necessary 
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following the pandemic. Further, DoIT involvement will ensure that grant applications are 

targeted towards sustainable, high speed broadband solutions that cover as many New Mexicans 

as possible that are currently unserved by broadband, with technologies that can grow with 

increased future needs in broadband speed.  

 Prepare now to leverage existing and future federal broadband funding  

When it was fundŜŘ ƛƴ нлмфΣ ǘƘŜ ¦Φ{Φ 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΩǎ ό¦{5!ύ wŜ/ƻƴƴŜŎǘ ƎǊŀƴǘ ŀƴŘ 

ƭƻŀƴ ǇǊƻƎǊŀƳ ǊŜǇǊŜǎŜƴǘŜŘ /ƻƴƎǊŜǎǎΩ ƭŀǊƎŜǎǘ ŀƭƭƻŎŀǘƛƻƴ ǘƻ ǎǳǇǇƻǊǘ ōǊƻŀŘōŀƴŘ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ 

deployment in a decade. ReConnect reflected a bipartisan understanding that the rural 

broadband gap should be recognized as a national priority. In our view, that bipartisan agreement 

has only grown since the Covid-19 pandemic shifted much of American life to the internet, and 

that bipartisan approach may result in very substantial new broadband fundingτpotentially 

measured in the tens of millions of dollarsτin the next few years. 

While we do not know what form (or multiple forms) federal funding is likely to take, New Mexico 

should prepare now for that opportunity. As a result of the Covid-19 crisis, there is widespread 

expectation in Washington, D.C. that federal funds will be made available in multiple ways to 

address a range of broadband needs, potentially including:  

¶ Funding to create broadband construction jobs in the short term and an engine for job 

growth (i.e., enabled by the new broadband services) in the long term; 

¶ Funding to promote economic recovery, which might include infrastructure and end-user 

funding targeted to particularly distressed communities; such funding would likely seek 

to ensure that infrastructure is robust and expansive and can support connectivity to 

businesses and homes for the sake of business continuity; 

¶ Funding to close the άhomework gapέ τthe struggle of some students to learn effectively 

when they do not have internet at homeτwhich might be funneled through the existing 

E-rate program that subsidizes connectivity to schools and libraries, directly to schools, or 

in expanded ways to get broadband access closer to where students live; and 

¶ Funding to governments that develop infrastructure projects or other models to quickly 

and efficiently enable broadband access or promote broadband adoption, particularly 

among families with school-aged children, elderly residents who may benefit from access 

to telehealth, and other vulnerable populations who would benefit from broadband-

enabled services. 

For one-time stimulus-type programs, the emphasis will likely be on projects with strong 

potential employment impact (and, potentially large footprints) and the ability to ramp up quickly 

with ready-to-go projects. Since the emphasis is on invigorating local communities whose 
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resources are depleted, we expect matching requirements for funding that is funneled through 

existing grant programs to be either relaxed or absent. For example, the $1.5 billion in CARES Act 

funding Congress added to the Economic Development Administration program for Covid-19 

mitigation was implemented through and existing program, but the match requirements were 

reduced from 50 percent in the pre-existing program to 20 percent for the CARES Act funds.  

To fully take advantage of such opportunities, we recommend that the DoIT Office of Broadband 

prepare in a range of ways: 

¶ Encourage companies and communities to develop broadband plans that include specific 

project concepts;  

¶ Develop tools and strategies for public-private collaboration; and 

¶ Develop middle-mile concepts at a regional or State level that can be leveraged for such 

funds. 

Appendix A summarizes the existing federal grant programs that may represent opportunities for 

ŀŘŘǊŜǎǎƛƴƎ ǘƘŜ {ǘŀǘŜΩǎ ǊǳǊŀƭ ōǊƻŀŘōŀƴŘ ƴŜŜŘǎΦ Lƴ ǇŀǊǘƛŎǳƭŀǊΣ ǘhe Federal Communications 

/ƻƳƳƛǎǎƛƻƴΩǎ wǳǊŀƭ 5ƛƎƛǘŀƭ hǇǇƻǊǘǳƴƛǘȅ CǳƴŘ όw5hCύ ƛǎ ǘƘŜ ŦŜŘŜǊŀƭ ƎƻǾŜǊƴƳŜƴǘΩǎ current primary 

vehicle for delivering broadband funding to rural areas. 

 Support anchor institutions, including  libraries and health  care facilities , to 

plan collaboratively and aggregate demand  

As part of its effort to connect all New Mexico businesses, institutions, and residences to the 

internet with robust bandwidth, we recommend that the State consider funding planning grants 

for anchor institutions, including library systems and health care entities, that are still struggling 

to connect one or more of their locations. This program would reflect the reality that these two 

anchor segmentsτlibraries and health careτunfortunately lag behind the education segment 

with respect to connectivity.  

bŜǿ aŜȄƛŎƻΩǎ ŜŦŦƻǊǘǎ ǘƻ ŎƻƴƴŜŎǘ ǎŎƘƻƻƭǎ ƻǾŜǊ ŦƛōŜǊ ƻǇǘƛŎǎ ƘŀǾŜ ōŜŜƴ enormously successful. The 

goal now is to achieve the same results for rural health care facilities, libraries, and other anchors. 

The purpose of the grants would be to enable broader strategic planning than is feasible from a 

ǎƛƴƎƭŜ ŜƴǘƛǘȅΩǎ perspective alone. The grants would support ƘƻǎǇƛǘŀƭǎΩ ŀƴŘ ƭƛōǊŀǊƛŜǎΩ ŜŦŦƻǊǘǎ ǘƻ 

coordinate with other users of bandwidthτincluding higher educationτto aggregate demand 

and plan competitive processes designed to maximize existing infrastructure and increase carrier 

investment in infrastructure to support all stakeholder needs, including those of the unconnected 

libraries and rural health care facilities.  
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Another equally critical focus of the recommended grant effort is to enable libraries and hospitals 

to coordinate with other local and regional stakeholders and to plan for how they will use 

connectivity and technology to support their users. 

 Elevate and fund  the Office of Broadband  

Lƴ ƪŜŜǇƛƴƎ ǿƛǘƘ ōŜǎǘ ǇǊŀŎǘƛŎŜǎ ƴŀǘƛƻƴŀƭƭȅΣ ƛƴŎƭǳŘƛƴƎ ƛƴ Ƴŀƴȅ ƻŦ bŜǿ aŜȄƛŎƻΩǎ ƴŜƛƎƘōƻǊƛƴƎ ǎǘŀǘŜǎΣ 

the Office of Broadband should be elevated in status and consistently funded on an ongoing basis 

through appropriations, with appropriate statutory authority and responsibility for broadband 

matters, and with commensurate accountability requirements.  

The Office of Broadband should be specifically charged and empowered to serve as a single 

coordinating entity for broadband throughout New Mexico, monitoring and reporting on private 

investment, services, and infrastructure, and managing many of the public investment programs 

that are specifically focused on broadband. This change would reduce the inefficiencies of many 

different State agencies undertaking uncoordinated and overlapping efforts. 

Consistent with best practices, the Office of Broadband should be able to sustain ongoing efforts 

for geospatial data collection, technical assistance, engagement with other departments of New 

Mexico government as well as local and tribal governments, and coordination of state programs 

and federal grant applications. Resources of at least $1 million per year are required to support 

appropriate staffing and programs ƎƛǾŜƴ ǘƘŜ ǎŎŀƭŜ ƻŦ bŜǿ aŜȄƛŎƻΩǎ ōǊƻŀŘōŀƴŘ ŎƘŀƭƭŜƴƎŜΣ ŀǎ ǿŜƭƭ 

as the urgency of broadband in the current economic and public health crisis. 

The Office of Broadband already serves many of the relevant functions to a limited degree but is 

constrained by lack of resources and stature. Ideally, given sufficient resources, it can expand and 

enhance its current efforts in the following ways: 

1. Coordinate public and private broadband efforts across the State, including to reduce silos 

among stakeholders, realize improved communications, and reduce inefficiencies among 

effort, enabling steering of funds (both State and federal) to the areas with the most need 

and highest potential impact; 

2. Provide planning and guidance to companies and localities, including regarding how to 

compete for federal grant funds; 

3. Provide input and insight to other departments of New Mexico government regarding the 

role of broadband in economic development, long-term economic recovery following the 

Covid-19 pandemic, health care policies related to telehealth services, and educational 

policies related to distance learning; 
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4. Act as a clearinghouse for broadband mapping and geospatial resources (an area in which 

New Mexico has been considered a national leader for more than a decade) and serve as 

a means to provide accurate, critical data regarding broadband availability to federal 

policy-ƳŀƪŜǊǎ ǎƻ ŀǎ ǘƻ ŜƴǎǳǊŜ bŜǿ aŜȄƛŎƻΩǎ ƛƴǘŜǊŜǎǘǎ ŀǊŜ Ŧǳƭƭȅ ǊŜǇǊŜǎŜƴǘŜŘ ƛƴ ŦǳǘǳǊŜ 

funding programs11; 

5. Facilitate partnerships with other relevant departments and agencies associated with 

broadband infrastructure initiatives, including the PRC, the Department of Transportation 

(DOT), and the Economic Development Department (EDD);  

6. Provide expert guidance regarding permitting and other regulatory matters to private and 

public entities at all levels (including federal permitting authorities) to the extent those 

matters impact broadband deployment; and, relatedly, serve an ombudsman role within 

State government to assist internet service providers to efficiently interact with the 

appropriate authorities as necessary; and 

7. Provide expert analysis and insight to State authorities about issues that impact New 

Mexico at the federal level. This could include analysis of how upcoming FCC changes to 

its broadband data collection processes would impact funding to New Mexico. 

 Develop a digital equity plan to complement this infrastructure Plan  

Solving the broadband challenge in New Mexico will require attention to issues of digital literacy 

and device access in addition to the broadband access and infrastructure considerations that 

clearly loom so large and that are the subject of this Plan.  

As the Covid-19 crisis has laid bare, access to broadband service itself may not be sufficient to 

fully bridge the digital divide. The remarkably high number of families who lack broadband at 

homeτeven where service is ostensibly availableτdemonstrates that other factors preclude the 

participation of some New Mexico families (most of them very low income) in the digital 

economy, distance learning, and telehealth.  

Digital inclusion research is a new and emerging field, but most researchers agree that broadband 

use disparities tend to result from a combination of three factors:  

1. Lack of access to affordable broadband service; 

2. Lack of access to usable, broadband-enabled devices; and 

 
11 As is discussed in some detail in Sections 2 and 3 below, universally-derided federal data collection methodologies 
hŀǾŜ ǊŜǎǳƭǘŜŘ ƛƴ ƭŀǊƎŜ ǇŀǊǘǎ ƻŦ bŜǿ aŜȄƛŎƻ ōŜƛƴƎ ǊŜƎŀǊŘŜŘ ŀǎ άǎŜǊǾŜŘέ ōȅ ōǊƻŀŘōŀƴŘ ŜǾŜƴ ǘƘƻǳƎƘ ǘƘŜ ƎǊŜŀǘ ƳŀƧƻǊƛǘȅ 
of locations in those areas are entirely unserved. 
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3. [ŀŎƪ ƻŦ ƪƴƻǿƭŜŘƎŜ όƻǊ άƭƛǘŜǊŀŎȅέύ ƻŦ Ƙƻǿ ǘƻ ǳǎŜ ǘƘŜ ƛƴǘŜǊƴŜǘ ƛƴ ǿŀȅǎ ǘƘŀǘ ŀǊŜ ƳŜŀƴƛƴƎŦǳƭ 

or valuable to the user.  

Indeed, given the scale of dis-connectedness in New Mexico, a critical set of questions arises: 

What level of service and equipment fees ǿƻǳƭŘ ōŜ ŀ ōŀǊǊƛŜǊ ǘƻ ǘƘƻǎŜ bŜǿ aŜȄƛŎŀƴǎΩ ŀŘƻǇǘƛƻƴ 

of broadband services? Are there affordability, credit, or other financial issues that reduce use of 

broadband? Is lack of ease with computers and the internet interfering with the ability of families 

to use broadband for basic life functions? And does the cost and complexity of owning a 

broadband-enabled device, such as a laptop or tablet, reduce use of the internet? 

Given the importance of these and other questions for strategic planning to enable a robust 

broadband future, the State should direct the Office of Broadband to undertake research of the 

full set of barriers and how they impact internet use among low-income and other New Mexicans, 

preferably by use of a methodology that will enable statistically significant conclusions about the 

nature and scale of the problem.  

Ideally, the following types of data would be collected to enable New Mexico to understand 

digital challenges so as to develop an actionable plan to address those challenges:  

1. Broadband adoption rates and patterns; 

2. Means by which community members access the internet (e.g., wireline and/or mobile) 

and the reasons for that choice or outcome; 

3. ¦ǎŜ ƻŦ ōǊƻŀŘōŀƴŘ ǎǳōǎƛŘȅ ǇǊƻƎǊŀƳǎ ǎǳŎƘ ŀǎ !¢ϧ¢Ωǎ !ŎŎŜǎǎ ǇǊƻƎǊŀƳΣ /ƻƳŎŀǎǘΩǎ LƴǘŜǊƴŜǘ 

EssenǘƛŀƭǎΣ ŀƴŘ ǘƘŜ C//Ωǎ [ƛŦŜƭƛƴŜ ǇǊƻƎǊŀƳ; 

4. Access to broadband-enabled devices, knowledge of how to use those devices, and 

challenges with use (for example, viruses, maintenance costs, etc.); 

5. .ǊƻŀŘōŀƴŘ άƭƛǘŜǊŀŎȅΣέ ƻǊ ŎƘŀƭƭŜƴƎŜǎ ǿƛǘƘ ƪƴƻǿƭŜŘƎŜ ƻŦ Ƙƻǿ ǘƻ ǳǎŜ ǘƘŜ internet in ways 

that the user finds meaningful, useful, and safe; and 

6. Need for training to develop knowledge of how to use the internet. 
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2 Understanding Where in Rural New Mexico Lacks Broadband  

To identify the relative magnitude of an initiative in which broadband service would be made 

available to every home and business in the State, we first estimated the total number of 

unserved premises.  

There are no perfect maps or datasets when it comes to identifying areas that are served and 

unserved by broadband.12 To get a handle on how many addresses are unserved requires 

drawing boundaries around existing broadband infrastructure, which in turn requires accurate 

and complete knowledge of that infrastructure. Internet service providers (ISP), however, are not 

required to provide accurate network and infrastructure maps to the government, and the data 

they provide to the Federal Communications Commission is notorious for representing vastly 

exaggerated served areas.  

Even when network maps are available, an accurate assessment of how many addresses are 

unserved requires:  

¶ Verification of those maps; 

¶ An understanding of what those maps mean (because not all broadband infrastructure 

can be used to provide service drops to nearby addresses); 

¶ Knowledge of what expansions are underway or planned; and 

¶ Accurate address-level data identifying locations for potential connectivity. 

An accurate picture of how many addresses are unserved, therefore, requires analysis of a variety 

of data sources to triangulate estimates and a determination of the strengths, weaknesses, 

currency, authoritativeness, and accuracy of each data source. These numbers and locations are 

in turn used to generate cost estimates for extending connectivity. 

In order to determine a reasonable upper and lower range of unserved premises in the State, we 

adopted two different sets of assumptions regarding unserved areas (the complete methodology 

is described in Section 2.2.) In the more conservative approach to mapping unserved areas, we 

eliminated technologies where there is less certainty that they deliver 25/3 Mbps speeds and full 

coverage; in the less conservative approach to mapping, we tightened the mapping conditions 

by including those less-certain technologiesτand, further, assumed that areas where ISPs have 

 
12 The State has adopted a standard of 25 Mbps download and 3 Mbps upload (i.e., 25/3), which is in line with the 
federal minimum speed benchmark for broadband. 
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been awarded grants to build infrastructure under the federal Connect America Fund 13(CAF II) 

program will soon have at least 25/3 Mbps service.  

These lower and upper unserved mapping assumptions were then used to estimate the costs to 

construct fiber-to-the-premises (FTTP) infrastructure to deliver service to those premises 

(Section 3). These cost approaches focused on contiguous, relatively dense areas that would 

provide attractive targets for potential partners and could cost-effectively reach a large number 

of unserved residents. To enable more granular comparisons, we analyzed two different 

construction approaches and further distinguished between construction to homes that are 

relatively clustered together and construction to reach more isolated premises in low-density 

areas. 

In addition, we used the same models to estimate the cost of deploying fixed wireless broadband 

service to the StateΩǎ ǳƴǎŜǊǾŜŘ ǇǊŜƳƛǎŜǎ (Section 3.2).  

 Summary of analysis: Number of unserved premises  

An analysis of State, ISP, and federal data identified an estimated 196,000 unserved14 premises 

in New MexicoΣ ƻǊ нл ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ {ǘŀǘŜΩǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ фплΣллл ƘƻƳŜǎ ŀƴŘ ōǳǎƛƴŜǎǎŜǎ. This 

analysis, which we refer to as Unserved Model 1, considers a home or business served if it is 

capable of getting 25 Mbps downstream and 3 Mbps upstream from a wireline fiber or coaxial 

cable connection. We eliminated fixed wireless providers and copper phone line DSL from this 

model.15  

When we adopted the broader assumptions about which premises are considered unserved, 

including fixed wireless and DSL, that total dropped to 126,000 or 13 percent ƻŦ ǘƘŜ {ǘŀǘŜΩǎ 

approximately 940,000 homes and businesses (Unserved Model 2). In the stricter model, we 

assumed that areas funded under CAF II will fully serve all addresses in their grant-awarded 

awarded areas, and that fixed wireless and DSL service speeds reported on Form 477 are 

 
13 The Federal Communications Commission awarded funding through an auction in 2018; winning bidders have six 
ȅŜŀǊǎ ǘƻ Ŧǳƭƭȅ ŎƻƳǇƭŜǘŜ ŎƻƴǎǘǊǳŎǘƛƻƴΦ {ŜŜΥ άConnect America Fund Phase II Auction (Auction 903)Σέ C//Σ 
https://www.fcc.gov/auction/903.  
14 For purposes of this plan, an area or address is unserved with broadband if it cannot receive fixed, terrestrial 
internet access with transmission speeds that, at a minimum, provide twenty-five megabits per second (25 Mbps) 
download and three megabits per second (3 Mbps) upload. Neither satellite nor mobile service can be considered 
broadband for purposes of this definition. ²Ŝ ŘŜŦƛƴŜŘ άǎŜǊǾŜŘέ ŀǎ нрκо ƛƴ ǘƘŜ ƳŜƳƻǊŀƴŘǳƳ ǘƻ 5hL¢Σ άtǊƻǇƻǎŜŘ 
Definitions of Broadband (Served, Unserved, and Underserved), October 4, 2019 (see appendix). This definition 
generally aligns with federal rules. {ŜŜΥ άнлму .ǊƻŀŘōŀƴŘ 5ŜǇƭƻȅƳŜƴǘ wŜǇƻǊǘΣέ CŜŘŜǊŀƭ /ƻƳƳǳƴƛŎŀǘƛƻƴǎ 
Commission, Feb. 2, 2108, https://www.fcc.gov/reports-research/reports/broadband-progress-reports/2018-
broadband-deployment-report (accessed September 17, 2019). 
15 Based on our experience, wireless and DSL networks frequently do not serve all premises in a claimed area and, 
even if designed to provide 25 Mbps download and 3 Mbps upload service, do not always do so consistently for all 
customers. 

https://www.fcc.gov/auction/903
https://www.fcc.gov/reports-research/reports/broadband-progress-reports/2018-broadband-deployment-report
https://www.fcc.gov/reports-research/reports/broadband-progress-reports/2018-broadband-deployment-report
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accurate. As such, Unserved Model 2 provides a more άƎŜƴŜǊƻǳǎέ ǎŜǘ ƻŦ ŀǎǎǳƳǇǘƛƻƴǎ ǊŜƎŀǊŘƛƴƎ 

serviced areas, leading to a lower number of unserved premises.  

Within each model, we further distinguished among unserved premises that are clustered (and 

thus relatively more cost-effective to serve) and premises in lower-density areas that would 

require more extensive construction (Table 4).  

Examples of unserved areas in clusters include West Zuni to Black Rock, Southeast Chama to 

Tierra Amarilla, and South Greater Tucumcari. Low-density areas are those outside the clusters 

where premises lack the per-ƳƛƭŜ ŘŜƴǎƛǘȅ ǘƻ ōŜ ƎǊƻǳǇŜŘ ƛƴǘƻ ŎƭǳǎǘŜǊǎΦ ¢ȅǇƛŎŀƭƭȅΣ ǘƘŜ {ǘŀǘŜΩǎ 

ranches fall into the low-density areas. The low-density areas are described in more detail in 

Section 2.2 and shown in Figure 2.  

Table 4: Numbers of Unserved Premises (Unserved Model 1 and Unserved Model 2) 

Unserved 
Model 

Clustered Premises 
Low-Density 

Premises 
Total 

Unserved  

1 87,000 109,000 196,000 

2 50,000 76,000 126,000 
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Figure 2: Served and Unserved Areas (Unserved Model 1 and Unserved Model 2) 
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 Mapping unserved premises  

At the direction of DOIT, CTC worked extensively with the Earth Data Analysis Center (EDAC) at 

the University of New Mexico to capture and map multiple sources of data to determine how 

many homes and businesses were unserved. The central source of information for determining 

service was an analysis performed by EDAC primarily using service information provided by the 

service providers. In addition, a variety of State and federal data sources, were leveraged, along 

with CTC analysis of technologies, their patterns of expansion, and likely speed ranges. To create 

usable upper and lower bounds for a cost range, mapping was further refined with a set of 

different assumptions for Unserved Model 1 and Unserved Model 2. 

 Methodology for identifying unserved premises  

Identifying unserved premises requires knowing where there are address points,16 and where 

there is broadband infrastructure adjoining the address. Our methodology included extensive 

analysis of multiple data sources and a desk and field surveys of areas to confirm assumptions 

about service availability and assumptions about construction costs for new infrastructure. 

DOIT provided a database of address points, including premises on Navajo Nation, Pueblos, and 

Tribal lands. For almost all areas, DOIT had current address points from local wireless Enhanced 

911 (E911) reporting.17 DOIT provided address data separately for the Navajo Nation at a later 

stage of our analysis. 

To analyze existing broadband infrastructure, we first evaluated the database of coverage areas 

provided by EDAC. The database includes data reported by most ISPs operating in the State. The 

EDAC database is updated bi-annually18 and includes service areas and broad categories of 

technology, such as fiber (see Figure 3), cable, and DSL, but not service speeds.  

 
16 Address points are latitude and longitude of residential and business premises. 
17 άфмм ŀƴŘ 9фмм {ŜǊǾƛŎŜǎΣέ CŜŘŜǊŀƭ /ƻƳƳǳƴƛŎŀǘƛƻƴǎ /ƻƳƳƛǎǎƛƻƴΣ https://www.fcc.gov/general/9-1-1-and-e9-1-1-
services (accessed June 3, 2020). 
18 https://edac.unm.edu/nmbb/ (accessed June 3, 2020). 

https://www.fcc.gov/general/9-1-1-and-e9-1-1-services
https://www.fcc.gov/general/9-1-1-and-e9-1-1-services
https://edac.unm.edu/nmbb/
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Figure 3: Example EDAC Map: Areas Served by Fiber Optic Broadband Services 
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²Ŝ ǳǎŜŘ 95!/Ωǎ Ƴƻǎǘ ǊŜŎŜƴǘ Řŀǘŀ ŀǾŀƛƭŀōƭŜ ŦƻǊ ŜŀŎƘ L{t ǘƻ ƳŀǇ ǎŜǊǾŜŘ ŀƴŘ ǳƴǎŜǊǾŜŘ areas. 

(Appendix D contains the table of data used for each ISP.) 95!/Ωǎ 2019 dataset had fewer 

providers reporting data than the 2018-reported data, so we worked with the State to request 

that ISPs update their 2019 data.  

As an added check, we compared EDAC data to data collected by the Federal Communications 

Commission (FCC). The FCC collects data from ISPs nationwide on their service territories by 

census block, including not just coverage (like EDAC) but also speed and sub-technology, such as 

advanced DSL that can provide 25/3 Mbps service. The data are self-reported on Form 47719 (see 

Figure 4, below).  

The main limitation of the Form 477 data is that it typically exaggerates actual coverageτ

because if one subscriber can be served in a census block, the service provider can declare the 

entire block is served. (And that is the case even if the service provider does not actually deliver 

service to that subscriber.) To seek to ameliorate this overreporting, we merged Form 477 and 

EDAC data to identify areas for further analysis, including locations where coverage data 

appeared suspect or wildly inconsistent (see Figure 5, below). 

We also overlaid these maps on population density heatmaps (see Figure 6, below), using the 

address data supplied. Looking at existing infrastructure and technology allowed our engineers 

to predict where expansions would be likely, and therefore where more recent service coverage 

claims could be realistic or require further inquiry. 

 

 

 
19 For mapping of unserved/served, we focused on 25/3 to reflect the State and FCC adopted lower benchmark for 
broadband speed Other mapping was produced for grant eligibility which adopts a variety of restrictions, including 
ƳŀȄƛƳŀƭ ǎǇŜŜŘǎ ŀƭƭƻǿŀōƭŜ ŦƻǊ ƎǊŀƴǘ ŜƭƛƎƛōƛƭƛǘȅΦ CƻǊ ŜȄŀƳǇƭŜΣ ¦{5!Ωǎ wŜ/ƻƴƴŜŎǘ ƎǊŀƴǘ ŀƴŘ ƭƻŀƴ ǇǊƻƎǊŀƳ ǳǎŜǎ млκм 
as its lower eligibility requirement, while still mandating that applicants offer at least 25/3 for their proposed 
service areas.  
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Figure 4: Form 477 Data Showing Greater Than 25/3 Broadband Service 
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Figure 5: Example Overlay Map Analysis: Comparing Form 477 Coverage Claims Against EDAC Data 
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Figure 6: Overlay Map Analysis: Comparing Form 477 Coverage Claims, EDAC Data, and Density 
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Lastly, we examined other federal databases that showed either eligibility under different grant 

programs (i.e., areas deemed to be unserved for purposes of those programs) or locations where 

recent funding has been awarded (i.e., areas deemed to be unserved, and that the federal 

government has awarded funding to an entity that proposes to construct new infrastructure over 

some period of time). For example, the U.S. Department of Agriculture (USDA) and the FCC 

provide data on which entities have requested funding under CAF II (and with what technology), 

while USDA provides similar data on recent ReConnect awards. The FCC also provides data on 

provisionally eligible areas for the Rural Digital Opportunity Fund (RDOF) program.20 (We discuss 

the federal grant programs in detail later in this report.) 

The recent award information was used to ascertain locations where future expansion has been 

funded, while the eligibility data were used mostly to map any inconsistencies with the Form 477 

data. Where inconsistencies were found, we performed further analysis.  

Fixed wireless service areas were analyzed separately. Fixed wireline deployments depend on 

cables, which can be seen. Identifying fixed wireless service availability is more complex. ISPs will 

often report best-case scenarios that are highly unrealistic. Without a granular understanding of 

topology, tower locations, antenna mounting heights, and the fixed wireless technology used by 

an ISP, verification can best be achieved with in-field and in-home testing. While it is certainly 

possible to make some reasonable assumptions based on known deployment dates and grant 

information regarding promised speeds (which will allow engineers to make certain inferences 

regarding the available technology of the time and likelihood that it would meet the 25/3 

threshold), we instead adopted two models in which fixed wireless claimed at 25/3 would be 

included for one model and excluded for another.  

Engineering analysis of the mapped layer revealed areas of interest to be pursued through an 

extensive desk survey (i.e., an analysis of available infrastructure identified in publicly available 

databases of street-level and aerial photography). In particular, we were told anecdotally that 

there were coaxial cables in areas that EDAC and the FCC claimed were unserved. Based on 

further research, we believe this discrepancy is likely due to those providers only delivering cable 

television over their coaxial cables, and not broadband.  

As a final step in our analysis, we identified areas for a field survey based on analysis of the desk 

survey data. The field survey (see Section 3.1.1) was intended as a way to spot-check and confirm 

that mapping of existing infrastructure was consistent with field evidence, and to develop 

assumptions regarding the general state of poles, soil, and other parameters used to generate 

cost estimates. 

 
20 ά!ǳŎǘƛƻƴ флп Lƴƛǘƛŀƭ 9ƭƛƎƛōƭŜ !ǊŜŀǎΣέ C//Σ https://www.fcc.gov/reports-research/maps/auction-904-preliminary-
eligible-areas/ (accessed June 3, 2020). 

https://www.fcc.gov/reports-research/maps/auction-904-preliminary-eligible-areas/
https://www.fcc.gov/reports-research/maps/auction-904-preliminary-eligible-areas/
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Figure 7: Field Survey/Sampling Map 
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 Mapping the two models for unserved : Lower and upper bounds for unserved 

premises  

For the more expansive Unserved Model 1 assumptions, we consider a home or business served 

if it is capable of getting 25 Mbps downstream and 3 Mbps upstream service from a wireline fiber 

or coaxial cable connection. We eliminated fixed wireless providers and DSL from this model. This 

model results in the higher estimate of unserved homes and businesses in the Stateτand 

therefore the higher cost estimate for filling the gaps.  

The map for Unserved Model 1 is illustrated in Figure 8 (below). We counted approximately 

196,000 unserved homes and businesses for Unserved Model 1. This is approximately 20 percent 

of the homes and businesses in the State. 

The second model reduces the number of unserved, modifying Unserved Model 1 by including  

¶ CAF II auction winnersΩ ǎŜǊǾƛŎŜ ŀǊŜŀǎ ŀǎ ōŜƛƴƎ ǎŜǊǾŜŘ όǎŜŜ {ŜŎǘƛƻƴ 2.1) 

¶ Areas identified by EDAC as having fixed wireless service that are identified in Form 477 

as being 25/3 Mbps or faster 

¶ Areas with DSL service that are identified in Form 477 or in other sources as having 25/3 

Mbps speeds 

The CAF II areas would then be assumed to be served. And reliance on Form 477 generated a 

ƳƻǊŜ ƎŜƴŜǊƻǳǎ ŀŎŎŜǇǘŀƴŎŜ ƻŦ ŎƻǾŜǊŀƎŜ ŎƭŀƛƳǎ ǘƘŀƴ 95!/Ωǎ ŘŀǘŀΦ As such, Unserved Model 2 

provides a more conservative assumption of areas that qualify as unserved, leading to a lower 

number of unserved premisesτand a lower build cost for filling the gaps. In other words, 

Unserved Model 2 adds in areas where providers have committed to build, and are in the process 

of deploying in their grant-awarded areas, but have not necessarily completed building, and 

includes provider-claimed coverage of fixed wireless and DSL services.  

A map showing the unserved areas under Unserved Model 2 is illustrated in Figure 9 (below). 

There are approximately 126,000 unserved homes and businesses in Unserved Model 2, or 13 

percent of the homes and businesses in the State.  

Figure 10 (below) shows how Unserved Model 2 expands the number of homes and businesses 

that are served. With a smaller unserved area, Unserved Model 2 will have a lower cost for 

constructing FTTP. 
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Figure 8: Unserved Model 1 Areas 
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Figure 9: Unserved Model 2 Areas 
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Figure 10: Unserved Model 2 Has a Greater Served Area Than Unserved Model 1 
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 Mapping priority unserved areas: Areas primed for fiber -to-the-premises   

We then analyzed GIS data to develop a density map (see Figure 11, below) to determine where 

groups of unserved homes and businesses are clustered together. Given the wide geographic 

distribution of unserved New Mexicans, the purpose of seeking clusters of premises was to 

identify areas that could be most cost-effectively addressed. Taken together, the cluster ed areas 

comprise close to half of the StateΩǎ ǳƴǎŜǊǾŜŘ premises in each model. 

Clustered groups of homes are the most attractive and cost-effective areas for providers to offer 

new or expanded service. These areas are often outside cities and towns that have service (and 

thus where existing providers might expand their existing infrastructure).  

In Unserved Model 1, we identified 86 clustered areas that contain 87,000, or 44 percent of that 

ƳƻŘŜƭΩǎ 196,000 unserved homes and businesses (see Figure 12, below).  

Unserved Model 2 has 60 clustered areas that contain 50,000, or 40 percent of that ƳƻŘŜƭΩǎ 

126,000 unserved premises (see Figure 13, below).  
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Figure 11: Address Point Density Heatmap 
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Figure 12: Clustered Premises in Unserved Model 1 

 



New Mexico Broadband Strategic Plan | June 2020 

 

   38 

 

Figure 13: Clustered Premises in Unserved Model 2  

 



New Mexico Broadband Strategic Plan | June 2020 

 

   39 

 

3 Cost Estimate for Expanding Access to Broadband in Unserved New 
Mexico 

We created two models for estimating the cost to construct fiber-to-the-premises (FTTP) to 

serve21 ǘƘŜ {ǘŀǘŜΩǎ ŎǳǊǊŜƴǘƭȅ ǳƴǎŜǊǾŜŘ ǇǊŜƳƛǎŜǎΣ ǊŜǇǊŜǎŜƴǘƛƴƎ ǘƘŜ ƭƻǿ ŀƴŘ ƘƛƎƘ ŜǎǘƛƳŀǘŜǎ ƻŦ Ŏƻǎt:  

¶ The high-cost model assumes an entity, most likely a new provider, constructs a wholly 

new FTTP network entirely underground. 

¶ The low-cost model assumes an incumbent provider constructs FTTPτleveraging its 

existing assets such as fiber, conduit, and aerial pole attachments to reduce the amount 

of new construction required.  

In Unserved Model 1, building FTTP to serve the 87,000 unserved homes and businesses that are 

clustered would cost $332 million to $806 million, or $3,820 to $9,270 per passing. Serving the 

109,000 unserved homes and businesses outside of those clusters would cost $1.6 billion to $4.3 

billion, or $15,520 to $39,260 per passing.  

In Unserved Model 2, building FTTP to serve the 50,000 unserved homes and businesses that are 

clustered would cost an estimated $236 million to $576 million, or $4,750 to $11,600 per 

premises.22 Serving the 76,000 premises outside the clusters would cost $1.5 billion to $3.7 

billion, or $19,780 to $48,790 per passing. (See Table 5.) 

 
21 For purposes of this plan, an area or address is served with broadband if it can receive fixed, terrestrial internet 
access with transmission speeds that, at a minimum, provide twenty-five megabits per second (25 Mbps) 
download and three megabits per second (3 Mbps) upload. Neither satellite nor mobile service can be considered 
broadband for purposes of this definition. This exclusion is consistent with the FCC definition and is because of 
limitations of those technologies, including the likelihood that the service limits the data that can be used by the 
subscriber each month or meters the data amount. 
22 The cost estimates in this report assume that 60 percent of the homes and businesses subscribe to the service, 
which is also known as take-rate. A 60 percent take-rate is possible in environments where a new provider delivers 
service in a previously unserved area. Market research would be required to estimate a more accurate take-rate at 
assumed service costs. 
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Table 5: Estimated Costs to Construct Fiber to Unserved Premises  

Unserved 
Model 

Density of 
Premises 

Number of 
Passings 

Total Cost by 
Density 

Cost per 
Passing 

Total Cost 

1 
Clustered 87,000 

$332 million ς 
$806 million 

$3,820 ς 
$9,270 $1.9 billion ς  

$5.1 billion  
Low-Density 109,000 

$1.6 billion ς 
$4.3 billion 

$15,520 ς 
$39,260 

2 
Clustered 50,000 

$236 million ς 
$576 million 

$4,750 ς 
$11,600 $1.7 billion ς  

$4.3 billion 
Low-Density 76,000 

$1.5 billion ς 
$3.7 billion 

$20,300 ς 
$50,000 

 

Broadband can also be delivered using fixed wireless technology. In Section 3.2 we provide a 

model where we use existing wireless sites to deliver fixed wireless service. Costs are summarized 

in Table 6. 

Table 6: Estimated Fixed Wireless Coverage and Cost Estimates  

Unserved 
Model 

Number 
of 

Towers 

Passings 
Served 

Percent 
of 

Passings 
Served23 

Capital Cost 
Assuming 60% 
Penetration 

Average 
Distribution 

Network 
Cost per 
Wireless 
Passing 

Installation 
and 

Electronics 
per 

Customer 

Wireless 
Unserved 
Model 1 

966 134,121 69 $282,100,000 $1,030 $1,800 

Wireless 
Unserved 
Model 2 

780 84,655 67 $202,300,000 $1,300 $1,800 

 

As stated, there are often technical limitations relative to a fully fiber optic network. These 

include difficulty or inability to serve customers obstructed by terrain or foliage and limitations 

in available wireless spectrum. As a result, fixed wireless providers have typically adopted a 

business model where they expect to serve a lower percentage of the potential customers (e.g. 

 
23 For Wireless Unserved Model 1 and Wireless Unserved Model 2, this figure represents the percentage of total 
unserved premises. For the two hybrid models, this figure represents the percentage of unserved premises in low-
density areas (i.e., outside of clusters). 
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ƭƻǿŜǊ άǇŜƴŜǘǊŀǘƛƻƴέύ ŀƴŘ ŦƻŎǳǎ ǘƘŜƛǊ ŜŦŦƻǊǘǎ ƻƴ ǎǳōǎŎǊƛōŜǊǎ ǿƘƻ Ŏŀƴ Ƴƻǎǘ ƻǇǘƛƳŀƭƭȅ ōŜ ǎŜǊǾŜŘ 

from available antenna sites.  

It is critical to note that the costs and engineering assumptions in this model assume that the 

fixed wireless provider is instead pursuing a model where it must be the primary provider in a 

service area and has approximately 60 percent of passed homes and businesses on the network 

(a typical number in an otherwise unserved area). 

Because of the technical advantages of fiber but the clear need to seek an alternative in less 

dense areas, we also present a hybrid approach, in which the denser unserved areas have fiber 

serviceτand low-density areas have fixed wireless (see Section 3.2). Costs are summarized in 

Table 4. 

Table 7 Estimated Hybrid Fixed Wireless Coverage and Cost Estimates 

Unserved 
Model 

Number 
of 

Towers 

Passings 
Served 

Percent 
of 

Passings 
Served24 

Capital Cost 
Assuming 60% 
Penetration 

Average 
Distribution 

Network 
Cost per 
Wireless 
Passing 

Installation 
and 

Electronics 
per 

Customer 

Wireless 
Unserved 
Model 1 
(Hybrid) 

788 67,007 61 $184,400,000 $1,700 $1,800 

Wireless 
Unserved 
Model 2 
(Hybrid) 

638 44,447 59 $139,000,000 $2,100 $1,800 

 

That said, many parts of New Mexico, especially low-density areas, may be better suited to fixed 

wireless because of the high cost of building wireline infrastructure. We developed a hybrid 

model that demonstrates how fiber and wireless technologies can work in complementary way, 

ōǳǘ ǳƴŦƻǊǘǳƴŀǘŜƭȅ ƳǳŎƘ ƻŦ ǘƘŜ {ǘŀǘŜΩǎ ǇǊŜƳƛǎŜǎ ƻǳǘǎƛŘŜ ƻŦ ŎƭǳǎǘŜǊŜŘ ŀǊŜŀǎ όтсΣллл ǘƻ млфΣллл 

ǇǊŜƳƛǎŜǎΣ ƻǊ у ǇŜǊŎŜƴǘ ǘƻ мн ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ {ǘŀǘŜΩǎ ƘƻƳŜǎ ŀƴŘ ōǳǎƛƴŜǎǎŜǎύ ŀǊŜ ǾŜǊȅ ŜȄǇŜƴǎƛǾŜ ǘƻ 

serve either with current fiber or wireless technologies. The cost of serving those areas with fiber 

technology is $1.5 billion to $3.7 billion, or $20,300 to $50,000 per passing in Unserved Model 2.  

 
24 For Wireless Unserved Model 1 and Wireless Unserved Model 2, this figure represents the percentage of total 
unserved premises. For the two hybrid models, this figure represents the percentage of unserved premises in low-
density areas (i.e., outside of clusters). 
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 Estimated costs for constructing fiber -to-the-premises to serve homes and 

businesses 

We created two cost models. The high-cost estimate ƛǎ ŀ άǿƻǊǎǘ-ŎŀǎŜΣέ ǿƘŜǊŜ a new provider 

enters the market and constructs FTTP entirely underground. In the low-cost estimate an 

incumbent provider constructs FTTP by leveraging their existing assets such a fiber, conduit, and 

aerial pole attachments. Within each model, we further distinguished among premises that are 

clustered (and thus relatively more cost-effective to serve) and premises in lower-density areas 

that would require more extensive construction. 

In Unserved Model 1, building FTTP to 87,000 unserved homes and businesses in clusters (out of 

a total 196,000 unserved premises) would cost $332 million to $806 million, which is $3,820 to 

$9,270 per home or business. In Unserved Model 2, which has 50,000 unserved premises in 

clusters (out of that ƳƻŘŜƭΩǎ total of 126,000 unserved), the cost range is $236 million to $576 

million, which is $4,750 to $11,600 per passing. The following tables itemize the cost for each 

model by component. (See Section 3.1.5 for details.) 

Table 8: Unserved Model 1 Cost Estimate for Clustered Premises by Component 

 Low Estimate High Estimate 

Outside Plant Construction  $252,000,000   $629,000,000  

Core Electronics  $26,000,000   $26,000,000  

Subscriber Costs (CPE and Drop)  $55,000,000  $151,000,000  

Total  $332,000,000   $806,000,000  

Homes and Businesses 87,000 87,000 

Cost Per Home and Business $3,820 $9,270 

 

Table 9: Unserved Model 2 Cost Estimate for Clustered Premises by Component 

 Low Estimate High Estimate 

Outside Plant Construction  $190,000,000   $475,000,000  

Core Electronics  $15,000,000   $15,000,000  

Subscriber Costs (CPE and Drop)  $31,000,000  $86,000,000  

Total  $236,000,000   $576,000,000  

Homes and Businesses 50,000 50,000 

Cost Per Home and Business $4,750 $11,600 

 

For the remaining homes and businesses in the State that are not in clusters, low density creates 

a challenge from a cost perspective to construct FTTP to every home. We created a high-level 

cost estimate to construct to these homes and businesses.  
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In Unserved Model 1, there are 109,000 unserved homes and businesses in low-density areas 

outside the clusters. The cost range to construct FTTP to them is $1.6 billion to $4.3 billion, or 

$15,520 to $39,260 per passing. 25  Unserved Model 2, with 76,000 unserved homes and 

businesses outside the clusters, would cost $1.5 to $3.7 billion, or $20,300 to $50,000 per passing. 

(See Section 3.1.6 for details.) 

 Desk and field survey of outside plant  

3.1.1.1 Desk survey methodology 

CTC engineers first performed desk surveys of the State using Google Earth Street View. Areas 

were sampled from around the State, and particular target areas were selected based on analysis 

of our mapping dataτespecially areas of divergence between EDAC and Form 477 data on served 

areas, as well as areas where anecdotal information contradicted either dataset.  

The engineers reviewed available right-of-way space available for underground conduit 

construction and estimated the modifications that would be necessary to existing infrastructure 

on utility poles for aerial construction. To develop the parameters for cost estimation, the desk 

survey methodology focused on: 

1) Confirming the lack of visible high-speed broadband technologies 

2) Identifying where cable TV plant is in place (with the intent to follow up with cable 

providers to determine whether those areas have cable TV but no broadband service) 

3) Examining the condition and capacity of utility poles to confirm or refine assumptions 

about make-ready and pole replacement requirements 

4) Examining the size and condition of the right-of-way  

5) Identifying cabinets and pedestals that signify the presence of underground plant (for 

example, to identify where backbone or middle-mile fiber transitions to copper) 

3.1.1.2 Field survey methodology 

A CTC outside plant engineer then performed field surveys of select locations across the State to 

verify served and unserved areas, and confirm and refine our analysis. We also selected target 

areas to survey across the State.  

The engineer conducted the assessment over five days. The map in Figure 14 shows the areas 

where we conducted field surveys: 

 
25 Costs are detailed in Section 3.1.3. 



New Mexico Broadband Strategic Plan | June 2020 

 

   44 

 

¶ Pojoaque, Nambe, El Rancho 

¶ East Espanola 

¶ Espanola to Medanales 

¶ Southwest Albuquerque 

¶ McIntosh Estancia Torreon 

¶ Socorro to Escondida 

¶ South of Las Cruces 

¶ Greater Deming 

¶ Greater Gallup 

¶ Zuni to Black Rock 

This analysis contributed to the customized estimates of per-mile costs we developed for 1) 

construction on utility poles and 2) underground construction where poles are not available. We 

developed a high-cost estimate assuming 100 percent new underground construction and a low-

cost estimate assuming expanded construction by an incumbent provider using existing conduit, 

fiber, and aerial attachments. (See Section 3.1.5 for more details.) 
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Figure 14: Field Survey Locations 
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3.1.1.3 Sample infrastructure conditions from the field  

Below are sample photos of unserved areas identified based on a combination of EDAC data and 

field surveys. In general, delivering broadband to these areas would require upgrading existing 

infrastructure or construction of new infrastructure as described in Section 3.1.3. In general, in 

between towns, there is substantial space in the right-of-wayτand, where utility poles exist, 

there is space on utility poles.  

In small communities the utility poles typically are short and thin, with many needing 

replacement to support a new fiber attachment. Therefore, the lowest cost for fiber construction 

would be available to the existing telephone company (or the cable company, where present), 

which could upgrade its system by replacing cables or overlashing fiber to existing cable. Existing 

telecommunications providers also have access to their own poles and conduit, which yields 

relatively low costs for adding cable attachments. Newer entrants, however, would need to place 

new cables underground or on a new attachment on the utility pole, and therefore would face 

significantly higher costs.  

The following photographs were taken as part of our outside plant survey to depict the state of 

communications infrastructure in the areas we reviewed. In the unserved East Espanola area 

(Figure 15), for example, we identified copper lines for telephone and/or low-speed DSL, as well 

as and cable-TV (without internet). Space is available on the poles for new infrastructure.  

In the Espanola area (Figure 16), we identified a repeater for copper phone service and/or low-

speed DSL. 

Figure 15: East Espanola Area ς Copper and Cable TV (No Internet) 
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Figure 16: Espanola Area ς Repeater for Copper Phone Service and/or DSL 

 

Near Deming, we identified the transition point from fiber to copper service (Figure 17). Copper 

lines only support DSL and dial-up; the fiber is for backbone and middle mile services only. 

Figure 17: Deming Area ς Transition From Fiber to Copper for Phone and/or DSL 
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In the Mcintosh area of Torrance County we identified a repeater and cabinet for DSL and/or dial-

up services (Figure 18).  

Figure 18: Mcintosh Area ς Repeater and Cabinet for DSL and Dial-Up Services 

 

In the Socorro area we identified relatively crowded poles but no broadband infrastructure 

(Figure 19). (Based on EDAC data, there is low-speed DSL and cable-TV in the area; broadband 

would require an upgrade of the cable system and/or placement of fiber.) 

Figure 19: Socorro Area ς Relatively Crowded Poles But No Broadband 
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Near Espanola, we identified copper for DSL and dial-up on the poles, and middle-mile or 

backbone fiber underground (Figure 20). 

Figure 20: Near Espanola ς Copper on Pole, Middle-Mile or Backbone Fiber Underground 
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 Fiber -to-the-premises n etwork design 

We developed a conceptual, high-level fiber-to-the-premises outside plant network design that 

is aligned with best practices in the industry and is open to a variety of electronic architecture 

options.26  

Figure 21, below, shows a logical representation of the fiber-to-the-premises network 

architecture we recommend based on the conceptual outside plant design. The drawing 

illustrates the primary functional components in the fiber-to-the-premises network, their relative 

position to one another, and the flexibility of the architecture to support multiple subscriber 

models and classes of service. 

The recommended architecture is a hierarchical data network that provides scalability and 

flexibility, both in terms of initial network deployment and its ability to accommodate the 

increased demands of future applications and technologies without requiring expensive new 

construction. The characteristics of this hierarchical fiber-to-the-premises data network are: 

¶ Capacity ς ability to provide efficient transport for subscriber data, even at peak levels 

¶ Availability ς high levels of redundancy, reliability, and resiliency; ability to quickly detect 

faults and re-route traffic 

¶ Resilient operation ς physical path diversity in the network backbone to minimize 

operational impact resulting from fiber or equipment failure  

¶ Efficiency ς no traffic bottlenecks; efficient use of resources  

¶ Scalability ς ability to grow in terms of physical service area and increased data capacity, 

and to integrate newer technologies without new construction 

¶ Manageability ς simplified provisioning and management of subscribers and services 

¶ Flexibility ς ability to provide different levels and classes of service to different customer 

environments; can support an open access network or a single-provider network; can 

provide separation between service providers on the physical layer (separate fibers) or 

logical layer (separate Virtual Local Area Network (VLAN) or Virtual Private Network (VPN) 

providing networks within the network)  

 
26 ¢ƘŜ ƴŜǘǿƻǊƪΩǎ outside plant is both the most expensive and the longest-lasting portion. The architecture of the 
ǇƘȅǎƛŎŀƭ Ǉƭŀƴǘ ŘŜǘŜǊƳƛƴŜǎ ǘƘŜ ƴŜǘǿƻǊƪΩǎ ǎŎŀƭŀōƛƭƛǘȅ ŦƻǊ ŦǳǘǳǊŜ ǳǎŜǎ ŀƴŘ Ƙƻǿ ǘƘŜ Ǉƭŀƴǘ ǿƛƭƭ ƴŜŜŘ ǘƻ ōŜ ƻǇŜǊŀǘŜŘ ŀƴŘ 
maintained; the architecture is also the main determinant of the total cost of the deployment. 
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¶ Security ς controlled physical access to all equipment and facilities, plus network access 

control to devices  

This architecture offers scalability to meet long-term needs. It is consistent with best practices 

for either a standard or an open-access network model to provide customers with the option of 

multiple network service providers. This design would support the current industry standard 

gigabit passive optical network technology. It could also provide the option of direct Active 

Ethernet services.27  

The design assumes placement of manufacturer-terminated fiber tap enclosures within the 

public right-of-way or easements, providing watertight fiber connectors for customer service 

drop cables, and eliminating the need for service installers to perform splices in the field. This is 

an industry-standard approach to reducing both customer activation times and the potential for 

damage to distribution cables and splices. The model also assumes that the service provider 

obtains easements or access rights to Navajo Nation, Pueblos, and Tribal lands, or private drives 

within communities to access homes. 

 
27 The architecture enables the network to provide direct unshared Ethernet connections to 5 percent of 
customers, which is appropriate for a select group of high-security or high capacity commercial users (banks, 
wireless small cell connections). In extreme cases, the network can provide more customers with Active Ethernet 
with the addition of electronics at the fiber distribution cabinets on an as-needed basis. 
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Figure 21: High-Level Fiber-to-the-Premises Architecture 
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 Construction cost variables  

As with any utility, the design and associated costs for construction vary with the unique physical 

layout of the service areaτno two streets are likely to have the exact same configuration of fiber 

optic cables, communications conduit, underground vaults, and utility pole attachments. Costs 

also vary by soil conditions, such as the prevalence of subsurface hard rock; the condition of 

utility poles and feasibility of aerial construction involving the attachment of fiber infrastructure 

to utility poles; and crossings of bridges, railways, and highways.  

Make-ready is the work required to create space on an existing utility pole for an additional 

attachment. Existing attachments often have to be moved or adjusted to create the minimum 

clearance required by code to add an additional attachment. Each move on the pole has an 

associated cost (i.e., for contractors going out to perform the move). When a utility pole is not 

tall enough to support another attachment or the pole is not structurally capable of supporting 

the attachment, a pole replacement is required. The pole replacement cost is then charged to 

the new attacher. For a best-case, low-cost estimate, we assumed that no make-ready would be 

needed. We also assumed that existing conduits would be usable where needed. 

One of the challenging variables with underground construction is the prevalence of rock. Softer 

stones and boulders (intermediate rock) require the use of a specialized boring missile that is 

more expensive than traditional boring. Where hard rock, such a granite is present, specialized 

rock boring machinery is required to directional bore new conduit. The cost of boring through 

rock is added to the cost of traditional boring. For a high-cost estimate, we assumed underground 

construction for all areas. The prevalence of extensive rock could increase the cost of 

construction higher. 

3.1.3.1 Estimated cost per foot for high-cost estimate : New provider builds new 

underground fiber -to-the-premises system 

The high-cost estimate assumes that a new provider will come into an area and serve homes and 

businesses with a new FTTP network that will be constructed entirely underground. Underground 

conditions for constructing fiber in the unserved portions of the State are better than in built-up 

downtown areas where surface restoration costs are high, and the right-of-way is congested. We 

used a blended cost estimate of $7.05 per foot based on the table and costs below. 

Table 10: Underground Construction Blended Average Cost 

Type of 
Construction 

Cost per 
Foot 

% of 
Construction 

Subtotal 

Boring  $12.00  15%  $1.80  

Street Cut  $25.00  5%  $1.25  

Plow  $5.00  80%  $4.00  

Total $7.05  
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The cost estimate assumes a 60 percent take-rate of homes and businesses purchasing services. 

When someone subscribes, the cost estimate assumes that a new fiber drop is installed within a 

new conduit. 

3.1.3.2 Estimated cost per foot for low-cost estimate : Incumbent provider extends fiber  

to the unserved areas 

The low-end estimate assumes that an incumbent provider, such as the local telephone company, 

upgrades its network with fiber to support unserved homes and businesses. We assumed that 

the incumbent provider will use their existing conduit and aerial pole attachments to pull fiber 

through conduit and to overlash fiber to the poles. For the low end we assumed that the 

incumbent will have no make ready to overlash to the existing aerial attachments. We assumed 

a cost of $2 per foot to either pull fiber through conduit or overlash to the existing aerial plant. 

New fiber drops to each subscriber will be from the existing pole outside the premises or using 

existing underground conduit. 

The cost estimate assumes a 60 percent take-rate of homes and businesses purchasing services, 

which we believe is typical of an environment where a fiber provider activates service in a 

previously unserved area. When someone subscribes, the cost estimate assumes that a new fiber 

drop is installed within a new conduit. 

 Estimating density of premises in clustered areas 

To determine the cost for constructing each clustered area we calculated the number of homes 

and businesses per mile, or passings per mile (PPM), to determine density. The clustered areas 

were then organized into groups of high, medium, and low density. We then took the weighted 

average of the PPMs for each category weighted against the total number of home and business 

per area. In the high-density areas, the weighted average was 39 and the medium density areas 

were 13. The low density was 6. 

To develop the cost model, for the highest-density areas we used models from our industry 

experience to estimate construction costs based on the average density of the given area. We 

then modified these models using the cost assumptions outlined in this section. We used the 

average costs generated from these FTTP cost models to develop costs for the areas. We used 

the same FTTP cost models for the high-end cost estimate and the low-end cost estimate by 

modifying the construction cost assumptions. For example, in West Central Greater Silver City, 

there is an average density of 14 homes per mile. Based on our models, we derive an average 

cost of $2,800 to $7,000 per passing. 
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Figure 22: Example of a High-Density Unserved Model 1 AreaτWest Zuni to Black Rock 

 

Figure 23: Example of a Medium-Density Unserved Model 1 AreaτSoutheast Chama to Tierra Amarilla 
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For the low-density areas, we determined that the cost to construct to every home is the 

equivalent of constructing fiber down every street in an area and adding a connection as homes 

and businesses are passedτall using the average construction costs per mile developed in the 

high and medium FTTP costs models.  

This methodology is also the same used for the other rural areas of the State with extremely low 

density, and therefore not incorporated in a target area (Section 3.1.6). 
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Figure 24: Example of a Low-Density Unserved Model 1 AreaτSouth Greater Tucumcari 
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The following table summarizes our cost estimate assumptions for the high and low cost 

estimates. 

Table 11: Fiber Cost Estimate Assumptions 

Description High Estimate Low Estimate 

Fiber Construction Cost Per Mile $100,000 $40,000 

Core Network Electronics Per Passing $300 $300 

Customer Premise Device and Installation $500 $500 

Fiber Drop Installation $2,400 $500 

 

The fiber construction cost assumes a turnkey fiber construction by a third-party vendors. ISPs 

may be able to reduce costs if they have the capacity to do some of the work internally. The cost 

components for outside plant construction include the following tasks: 

¶ Engineering ς includes system level architecture planning, preliminary designs and field 

walk-outs to determine candidate fiber routing; development of detailed engineering 

prints and preparation of permit applications; and post-ŎƻƴǎǘǊǳŎǘƛƻƴ άŀǎ-ōǳƛƭǘέ ǊŜǾƛǎƛƻƴǎ 

to engineering design materials.  

¶ Quality Control / Quality Assurance ς includes expert quality assurance field review of 

final construction for acceptance.  

¶ General Outside Plant Construction ς consists of all labor and materials related to 

άǘȅǇƛŎŀƭέ ǳƴŘŜǊƎǊƻǳƴŘ ƻǊ ŀŜǊƛŀƭ ƻǳǘǎƛŘŜ Ǉƭŀƴǘ ŎƻƴǎǘǊǳŎǘƛƻƴΣ ƛƴŎƭǳŘƛƴƎ ŎƻƴŘuit placement, 

utility pole make-ready construction, aerial strand installation, fiber installation, and 

surface restoration; includes all work area protection and traffic control measures 

inherent to all roadway construction activities. 

¶ Special Crossings ς consists of specialized engineering, permitting, and incremental 

construction (material and labor) costs associated with crossings of railroads, bridges, and 

interstate / controlled access highways. 

¶ Backbone and Distribution Plant Splicing ς includes all labor related to fiber splicing of 

outdoor fiber optic cables.  

¶ Backbone Hub, Termination, and Testing ς consists of the material and labor costs of 

placing hub shelters and enclosures, terminating backbone fiber cables within the hubs, 

and testing backbone cables.  

¶ Fiber-to-the-Premises Service Drop and Lateral Installations ς consists of all costs related 

to fiber service drop installation, including outside plant construction on private property, 
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building penetration, and inside plant construction to a typical backbone network service 

άŘŜƳŀǊŎŀǘƛƻƴέ ǇƻƛƴǘΤ ŀƭǎƻ ƛƴŎƭǳŘŜǎ ŀƭƭ Ƴŀǘerials and labor related to the termination of 

fiber cables at the demarcation point. The model only includes drop costs for the 

estimated 60 percent of customers taking the service. 

Using the GIS information for each area and the cost estimates we developed a cost per passing 

for each area. Costs for core network electronics, customer premises equipment, and drop 

installation were added to the OSP costs based on the 60 percent take-rate for each model. 

 Cost estimate for clustered areas 

We created two cost models. The high-cost estimate assumes a new provider enters the market 

and constructs FTTP entirely underground. The low-cost estimate assumes an incumbent 

provider constructs FTTP by leveraging their existing assets such a fiber, conduit, and aerial pole 

attachments. 

For Unserved Model 1, which has 87,000 clustered unserved homes and businesses out of the 

StateΩǎ мф6,000 unserved premises, the cost range is $332 million to $806 million, which is $3,820 

to $9,270 per home or business. In Unserved Model 2, with 50,000 unserved out of the total 

126,000 unserved premises in that model, the cost range is $236 million to $576 million, which 

is $4,750 to $11,600. The following tables itemize the cost for each model by component. 

Table 12: Unserved Model 1 Cost Estimate for Clustered Premises by Component 

 Low Estimate High Estimate 

Outside Plant Construction  $252,000,000   $629,000,000  

Core Electronics  $26,000,000   $26,000,000  

Subscriber Costs (CPE and Drop)  $55,000,000   $151,000,000  

Total  $332,000,000   $806,000,000  

Homes and Businesses 87,000 87,000 

Cost Per Home and Business $3,820 $9,270 

 

Table 13: Unserved Model 2 Cost Estimate for Clustered Premises by Component 

 Low Estimate High Estimate 

Outside Plant Construction $190,000,000   $475,000,000  

Core Electronics  $15,000,000   $15,000,000  

Subscriber Costs (CPE and Drop)  $31,000,000  $86,000,000  

Total  $236,000,000   $576,000,000  

Homes and Businesses 50,000 50,000 

Cost Per Home and Business $4,750 $11,600 
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The tables below itemize the costs for individual fiber segments; shaded rows indicate areas that 

include Navajo Nation, Pueblos, or Tribal lands; more details on the costs to serve those areas 

are in Section 3.1.7. 

Table 14: Unserved Model 1 Costs for Clustered Premises  

Target Area Passings 
Street 
Miles 

Passings 
Per Mile 

Low-Cost 
Estimate 

High-Cost 
Estimate  

West Zuni to Black Rock 3,385 35.4 96  $4,562,000   $10,441,000  

East Zuni to Black Rock 783 11.4 69  $1,185,000   $2,739,000  

Central East Espanola 4,065 65.3 62  $6,391,000   $14,819,000  

South Central Espanola to Medanales 1,926 37.6 51  $3,296,000   $7,692,000  

East Espanola 2,940 69.6 42  $5,518,000   $12,956,000  

Cordova 209 5.3 39  $407,000   $957,000  

South Socorro to Escondida 4,016 103.1 39  $7,859,000   $18,503,000  

South Espanola to Medanales 792 20.6 39  $1,559,000   $3,672,000  

South East Espanola 2,756 73.7 37  $5,510,000   $12,990,000  

East Pecos 1,561 42.7 37  $3,158,000   $7,451,000  

Central Dulce 765 21.7 35  $1,580,000   $3,733,000  

North East Espanola 2,769 78.9 35  $5,732,000   $13,540,000  

Central Espanola to Medanales 1,901 55.1 35  $3,971,000   $9,386,000  

South Pojoaque, Nambe, El Rancho 714 23.2 31  $1,590,000   $3,772,000  

West Sedillo 757 25.7 29  $1,731,000   $4,112,000  

East Pojoaque, Nambe, El Rancho 1,593 54.4 29  $3,659,000   $8,694,000  

Truchas 414 14.7 28  $973,000   $2,315,000  

Chupadero, Rio En Medio 412 14.8 28  $974,000   $2,318,000  

South Sedillo 709 26.1 27  $1,702,000   $4,054,000  

Lordsburg 1,733 65.4 27  $4,227,000   $10,073,000  

Cedar Hill North 195 7.6 26  $486,000   $1,159,000  

West Southwest of ABQ 1,911 77.3 25  $4,868,000   $11,624,000  

East Southwest of ABQ 1,033 42.6 24  $2,665,000   $6,368,000  

West Pecos 811 34.6 23  $2,139,000   $5,116,000  

West Pojoaque, Nambe, El Rancho 954 41.3 23  $2,541,000   $6,080,000  

North Southwest of ABQ 1,003 44.1 23  $2,696,000   $6,455,000  

North Chama to Tierra Amarilla 1,084 49.2 22  $2,975,000   $7,128,000  

North South of Las Cruces 4,826 219.0 22  $13,249,000   $31,746,000  

South of Las Cruces 1,572 72.6 22  $4,367,000   $10,470,000  

Gallina 257 12.4 21  $734,000   $1,761,000  

Cedar Hill South 561 28.5 20  $1,663,000   $3,996,000  

Southeast Dulce 369 20.1 18  $1,149,000   $2,768,000  

South Oasis to Hatch 1,889 105.1 18  $5,962,000   $14,367,000  
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Target Area Passings 
Street 
Miles 

Passings 
Per Mile 

Low-Cost 
Estimate 

High-Cost 
Estimate  

East Greater Silver City 268 15.4 17  $867,000   $2,090,000  

East Central Greater Silver City 80 4.9 16  $271,000   $655,000  

North McCartys to New Laguna 1,312 80.7 16  $4,446,000   $10,742,000  

Cedar Grove 951 61.4 15  $3,340,000   $8,079,000  

Abeytas 1,840 123.4 15  $6,647,000   $16,092,000  

West Central Greater Silver City 142 9.9 14  $529,000   $1,282,000  

South Cannon AFB 283 19.9 14  $1,061,000   $2,571,000  

South Buckhorn to Gila 376 26.9 14  $1,424,000   $3,453,000  

South McCartys to New Laguna 1,089 78.4 14  $4,150,000   $10,064,000  

Southeast Chama to Tierra Amarilla 414 30.1 14  $1,591,000   $3,859,000  

North Espanola to Medanales 1,646 120.4 14  $6,346,000   $15,395,000  

East Dulce 118 8.9 13  $464,000   $1,127,000  

South Cuba to Regina 689 52.4 13  $2,736,000   $6,642,000  

North Hanover Faywood Mimbres 963 74.6 13  $3,879,000   $9,423,000  

South Central Chama to Tierra Amarilla 742 58.9 13  $3,045,000   $7,402,000  

North Greater Deming 951 79.2 12  $4,053,000   $9,862,000  

San Antonio 599 50.9 12  $2,594,000   $6,313,000  

Southwest Chama to Tierra Amarilla 227 19.8 11  $1,003,000   $2,443,000  

North Oasis to Hatch 1,005 94.5 11  $4,713,000   $11,495,000  

North Greater Gallup 2,989 285.0 10  $14,179,000   $34,596,000  

South Greater Gallup 2,683 256.8 10  $12,766,000   $31,150,000  

North Greater Silver City 558 54.6 10  $2,704,000   $6,602,000  

North Socorro to Escondida 854 84.9 10  $4,192,000   $10,236,000  

North Buckhorn to Gila 357 36.4 10  $1,790,000   $4,373,000  

South North of Ruidoso 807 85.3 9  $4,162,000   $10,175,000  

West Greater Tucumcari 357 40.1 9  $1,935,000   $4,735,000  

Southwest Cannon AFB 545 61.9 9  $2,983,000   $7,303,000  

North McIntosh Estancia Torreon 1,414 164.4 9  $7,892,000   $19,326,000  

Southwest Greater Silver City 344 43.6 8  $2,065,000   $5,064,000  

South Hanover Faywood Mimbres 180 23.5 8  $1,108,000   $2,719,000  

South Greater Tucumcari 46 6.0 8  $284,000   $696,000  

Central McIntosh Estancia Torreon 1,055 138.5 8  $6,520,000   $15,999,000  

Northwest Roswell to Artesia 288 40.0 7  $1,867,000   $4,586,000  

Timberon 764 119.3 6  $5,482,000   $13,486,000  

South Roswell to Artesia 324 50.8 6  $2,331,000   $5,736,000  

North Cuba to Regina 354 58.0 6  $2,648,000   $6,520,000  

Central Cannon AFB 285 48.2 6  $2,192,000   $5,399,000  

North of Ruidoso 270 46.7 6  $2,117,000   $5,216,000  

Southeast Carlsbad 604 110.4 5  $4,978,000   $12,274,000  
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Target Area Passings 
Street 
Miles 

Passings 
Per Mile 

Low-Cost 
Estimate 

High-Cost 
Estimate  

East Greater Tucumcari 257 47.1 5  $2,124,000   $5,236,000  

Central Chama to Tierra Amarilla 196 37.5 5  $1,684,000   $4,153,000  

South Greater Deming 2,042 392.7 5  $17,606,000   $43,433,000  

West McIntosh Estancia Torreon 740 154.4 5  $6,862,000   $16,945,000  

South McIntosh Estancia Torreon 895 190.2 5  $8,441,000   $20,848,000  

North Roswell to Artesia 410 99.1 4  $4,347,000   $10,750,000  

Northwest Chama to Tierra Amarilla 83 20.1 4  $880,000   $2,177,000  

Northeast Roswell to Artesia 179 43.4 4  $1,901,000   $4,701,000  

East Greater Deming 1,095 284.1 4  $12,381,000   $30,640,000  

Central Roswell to Artesia 383 106.0 4  $4,597,000   $11,382,000  

Southwest Carlsbad 45 16.8 3  $715,000   $1,776,000  

East Central Roswell to Artesia 330 123.5 3  $5,246,000   $13,022,000  

Navajo Nation Sanostee  797 388 2  $16,265,00 $40,434,000 

West Central Roswell to Artesia 34 23.0 1.5  $952,000   $2,371,000  

 

Table 15: Unserved Model 2 Costs for Clustered Premises  

Target Area Passings 
Street 
Miles 

Passings 
Per Mile 

Low-Cost 
Estimate 

High-Cost 
Estimate  

West Zuni to Black Rock 3,150 33.3 95  $4,261,000   $9,754,000  

East Zuni to Black Rock 783 11.4 69  $1,185,000   $2,739,000  

West Southwest of ABQ 122 3.0 41  $233,000   $547,000  

South Socorro to Escondida 4,007 102.9 39  $7,843,000   $18,465,000  

North Chama to Tierra Amarilla 608 16.7 36  $1,232,000   $2,906,000  

East Pecos 1,455 41.0 36  $2,992,000   $7,064,000  

Gallina 42 1.3 33  $90,000   $213,000  

Cedar Hill North 172 5.5 31  $380,000   $901,000  

Lordsburg 1,733 65.4 27  $4,227,000   $10,073,000  

West Pecos 803 34.3 23  $2,120,000   $5,071,000  

South of Las Cruces 1,469 68.6 21  $4,108,000   $9,852,000  

North South of Las Cruces 4,448 210.9 21  $12,571,000   $30,160,000  

East Southwest of ABQ 452 22.6 20  $1,326,000   $3,187,000  

Cedar Hill South 523 27.6 19  $1,589,000   $3,823,000  

East Greater Silver City 268 15.4 17  $867,000   $2,090,000  

South Oasis to Hatch 1,770 103.2 17  $5,775,000   $13,934,000  

East Central Greater Silver City 80 4.9 16  $269,000   $651,000  

North McCartys to New Laguna 1,254 79.8 16  $4,359,000   $10,541,000  
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Target Area Passings 
Street 
Miles 

Passings 
Per Mile 

Low-Cost 
Estimate 

High-Cost 
Estimate  

South Central Chama to Tierra Amarilla 159 10.4 15  $563,000   $1,363,000  

Abeytas 1,794 121.2 15  $6,518,000   $15,784,000  

West Central Greater Silver City 139 9.7 14  $515,000   $1,249,000  

South Cannon AFB 283 19.9 14  $1,061,000   $2,571,000  

South McCartys to New Laguna 1,088 78.4 14  $4,147,000   $10,057,000  

North Espanola to Medanales 264 19.2 14  $1,013,000   $2,458,000  

North Hanover Faywood Mimbres 923 72.7 13  $3,767,000   $9,154,000  

North Greater Deming 917 77.4 12  $3,951,000   $9,615,000  

Southeast Dulce 31 2.6 12  $134,000   $327,000  

San Antonio 583 50.4 12  $2,557,000   $6,226,000  

South Cuba to Regina 163 14.9 11  $746,000   $1,818,000  

North Greater Gallup 2,988 284.9 10  $14,174,000   $34,584,000  

South Greater Gallup 2,676 256.7 10  $12,755,000   $31,125,000  

North Socorro to Escondida 854 84.9 10  $4,192,000   $10,236,000  

West Greater Tucumcari 357 40.1 9  $1,935,000   $4,735,000  

Southwest Cannon AFB 545 61.9 9  $2,983,000   $7,303,000  

North Oasis to Hatch 745 85.2 9  $4,102,000   $10,043,000  

North McIntosh Estancia Torreon 1,289 160.9 8  $7,637,000   $18,724,000  

South Hanover Faywood Mimbres 180 23.5 8  $1,108,000   $2,719,000  

South Greater Tucumcari 46 6.0 8  $284,000   $696,000  

Central McIntosh Estancia Torreon 1,047 138.2 8  $6,502,000   $15,956,000  

North Cuba to Regina 39 5.2 8  $242,000   $595,000  

North of Ruidoso 28 3.7 8  $174,000   $428,000  

Southwest Greater Silver City 309 41.6 7  $1,950,000   $4,788,000  

Northwest Roswell to Artesia 288 40.0 7  $1,867,000   $4,586,000  

Southeast Chama to Tierra Amarilla 79 11.5 7  $533,000   $1,310,000  

Timberon 764 119.3 6  $5,482,000   $13,486,000  

South Roswell to Artesia 321 50.6 6  $2,322,000   $5,714,000  

Central Cannon AFB 283 48.0 6  $2,182,000   $5,374,000  

East Greater Tucumcari 257 47.1 5  $2,124,000   $5,236,000  

South Greater Deming 1,918 386.6 5  $17,248,000   $42,573,000  

Southeast Carlsbad 507 104.1 5  $4,636,000   $11,446,000  

South McIntosh Estancia Torreon 895 190.2 5  $8,441,000   $20,848,000  

West McIntosh Estancia Torreon 646 151.8 4  $6,672,000   $16,495,000  

Northeast Roswell to Artesia 179 43.3 4  $1,899,000   $4,695,000  

East Greater Deming 1,077 282.9 4  $12,317,000   $30,484,000  

North Roswell to Artesia 363 98.2 4  $4,266,000   $10,561,000  

Central Roswell to Artesia 383 106.0 4  $4,597,000   $11,382,000  

Southwest Carlsbad 45 16.8 3  $715,000   $1,776,000  
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Target Area Passings 
Street 
Miles 

Passings 
Per Mile 

Low-Cost 
Estimate 

High-Cost 
Estimate  

East Central Roswell to Artesia 330 123.5 3  $5,246,000  $13,022,000  

Navajo Nation Sanostee  715 388 2 $16,188,000 $40,267,000 

West Central Roswell to Artesia 34 23.0 1  $952,000   $2,371,000  

 

 Cost estimate for low-density unserved areas  

For the remaining homes and businesses in the State that are not in clusters, density creates a 

challenge from a cost perspective to construct FTTP to every home. We created a high-level cost 

estimate to construct to these homes and businesses. We determined that the cost to construct 

to every home is the equivalent of constructing fiber down every street in the areas and adding 

a connection as homes and businesses are passed; we applied the average construction costs per 

mile developed earlier, which were $100,000 per mile for the high-cost estimate and $40,000 per 

mile for the low-cost estimate. 

In Unserved Model 1, there are 107,000 unserved homes and businesses outside the clusters. 

The cost range to construct FTTP to these low-density areas is $1.7 billion to $4.3 billion, or 

$15,500 to $39,300 per passing. The Unserved Model 2 cost range with 74,000 unserved homes 

and businesses outside the clusters is $1.5 billion to $3.7 billion, or $19,800 to $48,800 per 

passing. 

Table 16: Costs for Unserved Passings in Low-Density Areas (Unserved Model 1 and Unserved Model 
2) 

County 

Unserved 
Passings 
Outside 

Target Areas 

Street 
Miles 

Passings 
Per Mile 

High Estimate Low Estimate 

Bernalillo 4,491 931.5 4.8 $102,316,467  $41,438,561  

Catron 5,298 2,760.2 1.9 $286,827,000  $115,335,000  

Chaves 577 1,485.1 0.4 $149,683,000  $59,939,000  

Cibola 5,135 2,540.1 2.0 $264,489,000  $106,381,000  

Colfax 6,045 931.5 4.8 $132,375,000  $53,639,000  

Curry 375 2760.2 1.9 $19,569,000  $7,870,000  

De Baca 393 1485.1 0.4 $88,779,000  $35,557,000  

Doña Ana 8,031 2540.1 2.0 $140,485,000  $57,110,000  

Eddy 1,555 1200.4 5.0 $117,278,000  $47,089,000  

Grant 1,762 188.0 2.0 $96,984,000  $38,994,000  

Guadalupe 658 879.8 0.4 $95,136,000  $38,129,000  

Harding 190 1241.0 6.5 $46,272,000  $18,530,000  
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County 

Unserved 
Passings 
Outside 

Target Areas 

Street 
Miles 

Passings 
Per Mile 

High Estimate Low Estimate 

Hidalgo 1,185 1141.1 1.4 $102,975,000  $41,325,000  

Lea 2,061 933.9 1.9 $153,712,000  $61,720,000  

Lincoln 1,789 937.9 0.7 $105,641,000  $42,460,000  

Los Alamos 388 458.8 0.4 $9,354,000  $3,786,000  

Luna 1,895 1005.6 1.2  $181,240,000   $72,712,000  

McKinley 4,458 1495.1 1.4 $150,241,000  $60,605,000  

Mora 741 1019.9 1.8 $38,551,000 $15,505,000  

Otero 3,075 85.6 4.5 $225,883,000  $90,704,000  

Quay 555 1773.7 1.1 $51,274,000  $20,573,000  

Rio Arriba 2,795 1411.5 3.2 $161,174,000  $64,788,000  

Roosevelt 763 370.4 2.0 $104,704,000  $41,969,000  

San Juan 9,009 2196.1 1.4 $156,867,000  $63,774,000  

San Miguel 9,945 501.4 1.1 $152,265,000  $62,040,000  

Sandoval 11,440 1554.7 1.8 $311,600,000  $125,944,000  

Santa Fe 11,490 1031.5 0.7 $161,240,000  $65,806,000  

Sierra 2,990 1384.9 6.5 $119,695,000  $48,219,000  

Socorro 2,861 1319.8 7.5 $224,828,000 $90,258,000  

Taos 514 2882.6 4.0 $41,018,000  $16,466,000  

Torrance 1,833 1378.0 8.3 $103,326,000  $41,540,000  

Union 961 1136.0 2.6 $112,475,000  $45,100,000  

Valencia 4,269 2189.9 1.3 $99,678,000  $40,358,000  

 

 Unserved areas within Navajo Nation, Pueblos, and Tribal lands  

People living on Navajo Nation, Pueblos, and Tribal lands represent a significant portion of the 

{ǘŀǘŜΩǎ ǳƴǎŜǊǾŜŘ ǇƻǇǳƭŀǘƛƻƴΦ Lƴ Unserved Model 1, of the 196,000 unserved addresses, 37,000 or 

18 percent of the unserved homes and businesses are on Navajo Nation, Pueblos, and Tribal lands 

(Figure 25). Of the 86 clusters in Unserved Model 1 where we create fiber optic network models, 

26 contain unserved homes on Navajo Nation, Pueblos, and Tribal lands. These clusters are 

shaded in Table 14 (see Section 3.1.5). 

In Unserved Model 2, of the 126,000 unserved addresses, 21,000 or 16 percent are on Navajo 

Nation, Pueblos, and Tribal lands (Figure 26). Of the 60 clusters in Unserved Model 2 where we 

create fiber optic network models, 10 contain homes and businesses on Navajo Nation, Pueblos, 

and Tribal lands. These clusters are shaded in Table 15 (see Section 3.1.5). 
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Figure 25: Unserved Premises on Navajo Nation, Pueblos, and Tribal Lands (Unserved Model 1) 
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Figure 26: Unserved Premises on Navajo Nation, Pueblos, and Tribal Lands (Unserved Model 2) 
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A more detailed engineering analysis would be needed to generate costs for individual Navajo 

Nation, Pueblos, and Tribal lands, but individual cluster costs can be seen in Table 14 and Table 

15.  

We estimated the cost to serve unserved homes and businesses on Navajo Nation, Pueblos, and 

Tribal lands by multiplying the total costs for constructing FTTP in Unserved Model 1 and 

Unserved Model 2 by the percentages above (Table 17). On average, these costs are higher than 

the construction in the clustered areas (Table 12 and Table 13), because many of the unserved 

locations on Navajo Nation, Pueblos, and Tribal lands are outside the clusters and spread out. 

As with the unserved addresses statewide, serving Navajo Nation, Pueblos, and Tribal lands can 

be done with different approaches depending on the specific situation, with a focus on fiber in 

denser areas and wireless in less dense areas. 

Table 17: Cost Estimate for Unserved Navajo Nation, Pueblos, and Tribal Lands 

 

Unserved Addresses 
on Navajo Nation, 
Pueblos, and Tribal 

Lands 

Total Cost to 
Construct FTTP 

Cost per Passing 

Unserved Model 1 37,000 
$342 million ς  
$918 million 

$9250 ς 24,800 

Unserved Model 2 21,000 
$272 million ς  
$688 million 

$12,950 ς $32,750 

 

 Estimated costs for constructing fixed wireless infrastructure  to serve 

homes and businesses 

Thƛǎ ǎŜŎǘƛƻƴ ŘŜǎŎǊƛōŜǎ /¢/Ωǎ analysis of the use of State-owned and commercial towers and other 

suitable structures to provide fixed wireless broadband access to unserved homes and businesses 

in New Mexico. We found that a fixed wireless network alone could serve up to about 68 percent 

ƻŦ ǘƘŜ {ǘŀǘŜΩǎ ǳƴǎŜǊǾŜŘ ǇǊŜƳƛǎŜǎτcompared to 100 percent using fiber in the cluster areasτ

although, as discussed in Section 3.3, it would have clear technical limitations relative to a fiber 

optic network. 

This analysis demonstrates that fixed wireless technology can be a technically feasible approach 

to providing broadband to unserved addresses. Although there are technological limitations 

relative to a fiber optic service (as well as higher operational costs and a shorter technology 

lifetime), wireless technology has benefits in terms of lower capital costs and reduced time to 

deploy. Furthermore, as discussed below, new developments in wireless technology are 

improving the reliability and speed of wireless broadband, and therefore these technologies are 

a better option now than they were in the recent past. 
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 Overview o f analysis  

Considering the location of unserved premises identified in Unserved Model 1 and Unserved 

Model 2 above (see Section 2.2), we developed variations on fixed wireless network models that 

use antennas mounted on existing structures (which we refer to here, for convenience, under 

ǘƘŜ ŎŀǘŎƘŀƭƭ ǘŜǊƳ άǘƻǿŜǊǎέύ ǘƻ ŘŜƭƛǾŜǊ ǎŜǊǾƛŎŜ ǘƻ bŜǿ aŜȄƛŎƻΩǎ ǳƴǎŜǊǾŜŘ ŀŘŘǊŜǎǎŜǎ:  

1) Wireless Unserved Model 1: Serving all unserved addresses in Unserved Model 1  

2) Wireless Unserved Model 1 (Hybrid): Serving unserved addresses in low-density areas of 

Unserved Model 1 (as an addition to constructing FTTP to clusters of premises) 

3) Wireless Unserved Model 2: Serving all unserved addresses in Unserved Model 2  

4) Wireless Unserved Model 2 (Hybrid): Serving unserved addresses in low-density areas of 

Unserved Model 2 (as an addition to constructing FTTP to clusters of premises) 

As a starting point for our analysis, Figure 27 (below) shows the unserved addresses in New 

Mexico, based on the analysis described in Section 2.2. 

In Wireless Unserved Model 1, equipment mounted on 966 existing towers could deliver service 

ǘƻ ŀƴ ŜǎǘƛƳŀǘŜŘ су ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ {ǘŀǘŜΩǎ мфтΣллл ǳƴǎŜǊǾŜŘ ǇǊŜƳƛǎŜǎ όǎŜŜ Figure 28, below). The 

yellow areas illustrate the higher-speed coverage with wireless technologies. The green shading 

indicates the remaining unserved areas. 
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Figure 27: Unserved Areas and Addresses in New Mexico  
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Figure 28: Coverage Enabled by Equipment on Existing Towers for Wireless Unserved Model 1 

 



New Mexico Broadband Strategic Plan | June 2020 

 

   72 

 

In Wireless Unserved Model нΣ ǿƘŜǊŜ ǿŜ ƘŀǾŜ ŀ ǘƛƎƘǘŜǊ ŘŜŦƛƴƛǘƛƻƴ ƻŦ άǳƴǎŜǊǾŜŘέ ŀƴŘ ŦŜǿŜǊ 

premises fall into that category, equipment mounted on 780 existing towers could deliver service 

to an estimated 67 percent out of the total 126,000 unserved premises in that model. 

Table 18 summarizes the cost and scope of the wireless unserved models.  

Table 18: Fixed Wireless Coverage and Cost Estimates 

Option 
Number 

of 
Towers 

Passings 
Served 

Percent 
of 

Passings 
Served28 

Capital Cost 
Assuming 60% 
Penetration 

Average 
Distribution 

Network 
Cost Per 
Wireless 
Passing 

Installation 
and 

Electronics 
Per 

Customer 

Wireless 
Unserved 
Model 1 

966 134,121 69 $282,100,000 $1,030 $1,800 

Wireless 
Unserved 
Model 1 
(Hybrid) 

788 67,007 61 $184,400,000 $1,700 $1,800 

Wireless 
Unserved 
Model 2 

780 84,655 67 $202,300,000 $1,300 $1,800 

Wireless 
Unserved 
Model 2 
(Hybrid) 

638 44,447 59 $139,000,000 $2,100 $1,800 

 

In Wireless Unserved Model 1, we found that an average of more than 139 addresses were served 

by each of the existing 966 towers. In Wireless Unserved Model 1 (Hybrid), we found that an 

average of more than 85 addresses would be served wirelessly by each of the existing 788 towers. 

In Wireless Unserved Model 2, we found that an average of more than 109 addresses would be 

served by each of the existing 780 towers. In Wireless Unserved Model 2 (Hybrid), the average 

was more than 70 addresses served wirelessly by each of the existing 638 towers. 

The following sections: 

 
28 For Wireless Unserved Model 1 and Wireless Unserved Model 2, this figure represents the percentage of total 
unserved premises. For the two hybrid models, this figure represents the percentage of unserved premises in low-
density areas (i.e., outside of clusters). 
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¶ Provide a high-level introduction to fixed wireless connectivity (including technologies, 

basic architecture, spectrum, and elements of costs) 

¶ Describe the use of the existing structures within the State in a fixed wireless solution for 

the unserved homes and businesses of New Mexico for Wireless Unserved Model 1, 

Wireless Unserved Model 1 (Hybrid), Wireless Unserved Model 2, and Wireless Unserved 

Model 2 (Hybrid). 

 Introduction to fixed wireless network connectivity  

.ǊƻŀŘōŀƴŘ ǎǇŜŜŘǎ ƛƴ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ C//Ωǎ ŘŜŦƛƴƛǘƛƻƴ (i.e., 25 Mbps download, 3 Mbps 

uploadτwhich is also the definition of έǎŜǊǾŜŘέ ŀǇǇǊƻǾŜŘ ōȅ bŜǿ aŜȄƛŎƻ ŦƻǊ ǘƘƛǎ ǇǊƻƧŜŎǘύ are 

more readily available from fixed wireless networks than in the past, owing to the recent 

introduction of the Citizens Broadband Radio Service (CBRS) spectrum into the market and new 

wireless technologies. While wireless internet service providers (WISP) are typically not able to 

offer connection speeds on a market-wide basis comparable to cable or fiber networks built to 

each premises, a fixed wireless connection may be a desirable solution if cable or fiber is not cost-

effective. This is especially true in low-density rural areas where there are few homes and 

businesses per mile, and therefore the cost of building wired networks is often high.  

As opposed to an underground or aerial cable, wireless broadband is provided from access point 

antennas on towers or rooftops. The customer antenna may be on the home or business or on a 

mast on the customer premises (Figure 29).  

Figure 29: Example Fixed Wireless Network with Access Point Antennas on a Monopole and Various 
Customer Antenna Configurations 

 

 

3.2.2.1 Fixed Wireless Spectrum and Architecture  

Fixed wireless networks typically use the following spectrum: 
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¶ TV White Space (TVWS)    500 MHz 

¶ Unlicensed       900 MHz, 2.4 GHz, 5 GHz 

¶ Citizens Broadband Radio Service (CBRS)  3.5 GHz 

It is useful to determine which band may be most effective to use in different areas. Each band 

will need its own set of equipment; if one or more band can be eliminated from specific sites, 

then the overall cost of deployment and operations will be reduced. 

Of these bands, only CBRS and 5 GHz technology have channel widths capable of delivering 25 

Mbps down and 3 Mbps upτso those are the two primary bands we considered. The CBRS band 

is predicted to connect the most addresses. (In addition to the spectrum properties, the ability 

to connect is due to the antennas being allowed to be mounted higher than the TVWS antennas 

under the licensing rules of the FCC, and CBRS being allowed to have the greatest broadcast 

power of the three technologies.)  

That said, we also considered TVWSτwhich delivers service over unused television frequencies 

(known as white space). TVWS bands have much better non-line-of-sight transmission qualities 

than the other bands; however, due to its narrower bandwidth, TVWS is not capable of delivering 

25 Mbps down, and therefore should only be considered in cases where other connectivity is not 

available or feasible. Also, because white space technology is still in an early phase of 

development, compatible equipment is far more expensive than other off-the-shelf wireless 

equipment.  

Most fixed wireless network solutions require the antenna at the subscriber location to be in or 

near the line of sight of the base station antenna. This can be especially challenging in 

mountainous regions. It is also a problem in areas with dense vegetation or multiple tall buildings. 

WISPs often need to lease space at or near the tops of radio towers; even then, some customers 

may be unreachable without the use of additional repeaters. And because the signal is being sent 

through the air, climate conditions like rain and fog can impact the quality of service. In our 

model, we assumed that the top of any existing tower is already utilized, and that any new 

equipment would be placed at 80 percent of the current tower height.  

In addition, there is a tradeoff in these bands between capacity and the ability to penetrate 

obstructions such as foliage and terrain. The higher frequencies have wider channels and 

therefore the capability to provide the highest capacity. However, the highest frequencies are 

those most easily blocked by obstructions.  

Wireless equipment vendors offer a variety of point-to-multipoint and point-to-point solutions.  
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The models in this document assume point-to-multipoint equipment, which is typical for a 

residential or small business connection. Point-to-point service would typically be chosen by a 

medium-sized business, because it would enable dedicated bandwidth (at a higher cost than a 

point-to-multipoint service); that said, point-to-point networks may have limited network 

capacity, particularly in the upstream, making the service inadequate for applications that require 

high-bandwidth connections.  

3.2.2.2 Fixed Wireless Network Deployment Costs 

The following factors will determine the costs associated with a fixed wireless network: 

¶ Wireless equipment used: Different wireless equipment has different aggregate 

bandwidth capacity and use a range of different spectrum bands, each with its own 

unique transmission capabilities. 

¶ Backhaul connection: Although the bottleneck tends to be in the last-mile connection, if 

a WISP cannot get an adequate connection back to the internet from its tower, equipment 

upgrades will not be able to increase available speeds beyond a certain point. 

¶ Future capacity and lifespan of investment: Wireless equipment generally requires 

replacement every five to 10 years, both because exposure to the elements causes 

deterioration, and because the technology continues to advance at a rapid pace, making 

decade-old equipment mostly obsolete. The cost of deploying a wireless network is 

generally much lower than deploying a wireline network, but the wireless network will 

require more regular investment. 

¶ Availability of unobstructed line of sight: Most wireless networking equipment requires 

a clear, or nearly clear, line of sight between antennas for optimum performance. WISPs 

often lease space near the tops of radio towers, to cover the maximum number of 

premises with each base station.  

 Analyzing radio frequency coverage in the State  

We conducted a wireless analysis to determine how ǘƘŜ {ǘŀǘŜΩǎ unserved addresses could be 

served via fixed wireless. The high-level model is for planning purposes only. The RF coverage 

analysis was modeled using CloudRF, which is an online service available for modelling the Radio 

frequency propagations. The software was chosen because of its ability to output coverage maps 

in a GIS layer than can be overlaid on the unserved address points, and therefore identify which 

of the address would be covered by the wireless model. 

There are various propagation models used for RF analysis. Widely used models are the line of 

sight (LOS) model, cost 231 model, Okumura Hata model, and Longley-Rice model (also called 

the Irregular Terrain Model, or ITM). For our analysis we used ITM, which is the most conservative 
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and takes into consideration the atmospheric conditions, the ground elevation, the deployment 

environment, the obstacles between the base and mobile stations, and the ground clutter.  

 Tower selection methodology  

To examine the potential ƻŦ ŜȄƛǎǘƛƴƎ άǘƻǿŜǊǎέ (which, for purposes of this analysis, included 

poles, buildings, and other tall mounting structures) to provide service to ǘƘŜ {ǘŀǘŜΩǎ unserved 

addresses, we analyzed multiple commercial and government databases (e.g., GeoTel) and 

identified approximately 9,213 total existing tower locations in New Mexico.  

We narrowed down the list of tower sites that could potentially be used as part of a fixed wireless 

solution based on factors such as height and ownership. We filtered further to exclude such non-

ŦŜŀǎƛōƭŜ άǎǘǊǳŎǘǳǊŜǎέ ŀǎ ōƛƭƭōƻŀǊŘǎ ŀƴŘ ǘǊŜŜǎΦ {ƛǘŜǎ were then filtered by latitude/longitude in 

order to remove any duplicate sites. 

Next, a 500-foot buffer was placed around all government-owned towersτand all non-

government towers within that buffer area were removed. Finally, all towers within 500 feet of 

one another were clustered and all but the tallest tower were removed. This list was further 

reduced by eliminating all the towers which had no structure height and structure type listed.  

After all filtering, we selected to 3,876 towers as potential siting options for fixed wireless 

equipment. We then conducted an wC ŀƴŀƭȅǎƛǎ ŦƻǊ ŜŀŎƘ ƻŦ ǘƘŜ ǘƻǿŜǊǎΦ 9ŀŎƘ ǘƻǿŜǊΩǎ ŎƻǾŜǊŀƎŜ 

footprint was analyzed to determine how many unserved addresses could be served with 

wireless equipment mounted on the site.  

CTC assessed the coverage provided by each of the selected tower sites using the three fixed 

wireless frequency band options (CBRS, 5 GHz, and TVWS) to determine how many of the 

unservŜŘ ŀŘŘǊŜǎǎ ǿƻǳƭŘ ōŜ ǿƛǘƘƛƴ ŜŀŎƘ ǎǇŜŎǘǊǳƳΩǎ ǇǊŜŘƛŎǘŜŘ ŎƻǾŜǊŀƎŜ ŀǊŜŀΦ ²Ŝ ōŀǎŜŘ ƻǳǊ 

analysis on the following assumptions: 

¶ Antenna heights on the towers are placed at 80 percent of the tower for all structures 

except buildings, hotels, gas stations and roof mounts in which antenna placement was 

not possible at lower heights 

¶ For a tower with structure height as 0 feet in the list, the height was changed to 100 feet 

¶ For a pole with structure height as 0 feet in the list, the height was changed to 30 feet 

¶ For a building with structure height as 0 feet in the list, the height was changed to 100 

feet 

¶ All the structures with height greater than 450 feet were changed to 150 feet for 

conservative analysis 
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¶ Broadcast power is at the maximum FCC limit for CBRS band 

¶ Channel bandwidth is 20 MHz for 5 GHz, 10 MHz for CBRS, and 6 MHz for TVWS 

¶ Subscriber equipment antenna is 4.57 meters (15 feet) above the ground 

¶ Ground elevation and clutter resolution is 30 meters 

As a final step, we then applied an algorithm to the tower list to select the fewest towers that 

covered the most addresses in each model. As a baseline, we eliminated any tower that could 

cover fewer than five addresses. 

In sum, we identified 966, 788, 780, and 638 towers for Wireless Unserved Model 1, Wireless 

Unserved Model 1 (Hybrid), Wireless Unserved Model 2, and Wireless Unserved Model 2 

(Hybrid), respectively.  

 High-level coverage and cost estimate : Wireless Unserved Model  1 

Of the 3,876 towers analyzed, we identified 966 that could serve more than five Unserved Model 

1 unserved addresses. Figure 30 (below) shows the government sites in yellow and commercial 

towers in dark blue. 

Equipment mounted on 966 existing towers could deliver service to an estimated 68 percent of 

ǘƘŜ {ǘŀǘŜΩǎ ǳƴǎŜǊǾŜŘ ǇǊŜƳƛǎŜǎ όǎŜŜ Figure 31, below). The yellow areas illustrate coverage with 

wireless technologies. The green shading indicates the remaining unserved areas. 
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Figure 30: Existing Towers in New Mexico 
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Figure 31: Coverage Enabled by Equipment on Existing Towers for Wireless Unserved Model 1 
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The tables below show our cost breakdown for using the existing towers for a fixed wireless 

solution. Our assumptions are as follows: 

¶ All served addresses will require subscriber equipment installed (60 percent take-rate) 

¶ Towers will be configured with three sectors for each frequency used 

¶ All selected towers will have CBRS deployed 

¶ 25 percent of the towers will also have 5 GHz deployed 

¶ 25 percent of the towers will also have TVWS deployed 

¶ Towers will be connected to backhaul using microwave links; 10 percent of the sites will 

require an additional hop 

¶ Engineering and design includes propagation studies, RF path analysis for point to point 

connections, structural analysis, construction plans, permits 

¶ Site acquisition costs include the costs of the preliminary equipment dimensioning, power 

needs, shelter requirements, RF suitability, escorts, and lease negotiations 

¶ There is room within the shelter at the tower location for additional equipment 

¶ To support a fixed wireless network, it is necessary to set up a core network to manage 

functions such as authentication, billing, security, and connection to the internet; in each 

of the cases outlined below, CTC assumes $200,000 for equipment and setup of a core 

¶ The costs outlined below are capital costs only and do not include operational costs 

Table 19: Capital Cost Estimate for Wireless Unserved Model 1 

 Cost/Number 

Network Core  $200,000  

Access Point Equipment  $16,300,000 

Backhaul  $14,500,000  

Installation, Engineering, and Design  $67,600,000 

Site Acquisition  $38,700,000 

Total Distribution Network Costs  $137,000,000  

Total Addresses 134,121  

Cost per Address (Distribution Network Only)  $1,030 
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Table 20: Total Cost Estimate for Wireless Unserved Model 1 at Different Penetration Rates 

Item Cost 

Total Incremental Cost (Distribution Only)   $137,000,000  

Total Incremental Cost (35% Penetration)   $222,000,000  

Total Incremental Cost (60% Penetration)   $282,100,000  

Incremental Cost per Address (Distribution Only)   $2,830 

Incremental Cost per Customer (35% Penetration)  $4,700 

Incremental Cost per Customer (60% Penetration)  $3,500  

 

Almost all addresses that have 5 GHz coverage also have CBRS coverage. Although no more 

addresses are reached by adding 5 GHz than by simply deploying CBRS, there may be some cases 

where the CBRS capacity is at a maximum and 5 GHz could be deployed to offload some of the 

traffic.  

Because CBRS covers the most addresses, and delivers 25 Mbps, we recommend it be deployed 

at all the towers. 5 GHz can be used selectively to add capacity at sites, and TVWS can be used 

selectively to pick up additional addresses at select locations.  

Our propagation analysis predicts there would still be 62,346 addresses, or 31.4 percent, in the 

unserved areas that would not be covered by the CBRS frequency band from the all selected 

existing towers. The following table breaks down the results. 

Table 4: Predicted Coverage for Wireless Unserved Model 1 

Addresses Number 

Total addresses in unserved area 196,467 

Addresses served by wireless 134,121 

Addresses not served by wireless 62,346  

Percent of addresses served  68% 

 

 High-level coverage and cost estimate: Wireless Unserved Model 1 (Hybrid)  

In this model, out of the 3,876 towers analyzed, we identified 788 that could serve more than 

five addresses in low-density areas of Unserved Model 1. The number of addresses served in this 

model is 67,007.  
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Figure 32 provides a statewide map of the hybrid model, in which the unserved portions of the 

State are divided into 1) cluster areas served by fiber, 2) areas that are well-suited to fixed 

wireless using existing towers, and 3) low-density areas outside the clusters that are not capable 

of being served by existing towers.  

Figure 32: Coverage Enabled by Equipment on Existing Towers for Wireless Unserved Model 1 (Hybrid) 
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Figure 33 provides a closeup of the Zuni and Black Rock areas in the hybrid model, providing an 

example of a fiber-served cluster and a nearby fixed wireless service area, with the surrounding 

low-density areas. 

Figure 33: Hybrid Model for Wireless Unserved Model 1 (Hybrid) ς Zuni to Black Rock 

 

The following table shows the costs for using the 788 existing towers. The assumptions are the 

same as those used in Unserved Model 1. 

Table5: Capital Cost Estimate for Wireless Portion in Unserved Model 1 (Hybrid) 

 Cost/Number 

Network Core   $200,000  

Access Point Equipment   $13,300,000  

Backhaul   $11,800,000  

Installation, Engineering, and Design   $55,200,000  

Site Acquisition   $31,500,000  

Total Distribution Network Costs   $112,000,000  

Total Addresses  67,007  

 Cost per Address (Distribution Network Only)   $1,700  
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Table6: Total Cost Estimate for Wireless Portion in Unserved Model 1 (Hybrid) at Different Penetration 
Rates 

Item Cost 

 Total Cost (Distribution Only)   $112,000,000 

 Total Cost (35% Penetration)   $154,200,000  

 Total Cost (60% Penetration)   $184,400,000  

Incremental Cost per Address (Distribution Only)   $3,500 

Per Customer (35% Penetration) $6,600 

Per Customer (60% Penetration) $4,600 

 

Our propagation analysis predicts there would still be 42,520 addresses, or 39 percent, in the 

unserved areas that would not be covered by wireless from the selected existing towers. The 

following table breaks down the results. 

Table 7: Predicted Coverage for Wireless Unserved Model 1 (Hybrid) 

Addresses Number 

Total addresses in unserved area 109,527 

Addresses served by wireless 67,007 

Addresses not served by wireless 42,520 

Percent of addresses served  61% 

 

 High-level coverage and cost estimate: Wireless Unserved Model 2 

In this model, out of the 3,876 towers analyzed, we identified 780 towers that could serve more 

than five of the Unserved Model 2 unserved addresses. Figure 34 shows the resulting overall 

coverage using the 780 existing towers. The number of addresses served in this model is 84,655.  
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Figure 34: Total Coverage Using Existing Towers for Wireless Unserved Model 2 
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The following table shows the costs for using the 780 existing towers. The assumptions are the 

same as those used in Unserved Model 1. 

Table 21: Capital Cost Estimate for Wireless Unserved Model 2 

 Cost/Number 

Network Core   $200,000  

Access Point Equipment   $13,200,000 

Backhaul   $11,700,000  

Installation, Engineering, and Design   $54,600,000  

Site Acquisition   $31,200,000  

Total Distribution Network Costs   $111,000,000  

Total Addresses  84,655  

Cost per Address (Distribution Network Only)   $1,300 

 

Table 22: Total Cost Estimate for Wireless Unserved Model 2 at Different Penetration Rates 

Item Cost 

Total Cost (Distribution Only)   $111,000,000  

Total Cost (35% Penetration)   $164,200,000  

Total Cost (60% Penetration)   $202,300,000  

Incremental Cost per Address (Distribution Only)   $3,100 

Per Customer (35% Penetration) $5,600 

Per Customer (60% Penetration) $4,000 

 

Our propagation analysis predicts there would still be 40,865 addresses, or 33 percent, in the 

unserved areas that would not be covered by the CBRS frequency band from the all selected 

existing towers. The following table breaks down the results. 

Table 10: Predicted Coverage for Wireless Unserved Model  

Addresses Number 

Total addresses in unserved area 125,520 

Addresses served by CBRS band  84,655 

Addresses not served by the CBRS band 40,865 

Percent of addresses served  67% 
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 High-level coverage and cost estimate: Wireless Unserved Model 2 (Hybrid)  

In this model, out of the 3,876 towers selected, we identified 638 optimum towers that could 

serve more than five addresses. Figure 35 shows the resulting overall coverage. The number of 

addresses served in this model is 44,447.  

Figure 35: Total Coverage Using Existing Towers for Wireless Unserved Model 2 (Hybrid) 

 














































































































































































































