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1 Executive Summary  

1.1 Project Background  

Located in Northwest Maryland at the headwaters of the Chesapeake Bay, Harford County has an 

estimated population of 250,290 and an estimated 91,037 households.1 The County encompasses a 

range of population densities and geographies. Southern Harford County stretches nearly to the 

suburbs of Baltimore and is somewhat densely populated, while the County becomes increasingly 

rural and sparsely populated as it extends north toward the Maryland-Pennsylvania border. 

The /ƻǳƴǘȅΩǎ άbƻǊǘƘ 9ƴŘέ is defined as the area north of the east-west boundary created by several 

roadwaysτHighway 155, Highway 22, Highway 543, Highway 23, and Highway 138 (see the map in 

Figure 1). TƘŜ /ƻǳƴǘȅΩǎ bƻǊǘƘ 9ƴŘ consists mainly of farmland and widely-distributed households, and 

has limited internet access options for residents and businesses in the region. 

Figure 1: Harford County North End Boundary  

 

This lack of affordable and reliable broadband internet service hinders ǘƘŜ /ƻǳƴǘȅΩǎ ŜŎƻƴƻƳƛŎ ŀƴŘ 

ŜŘǳŎŀǘƛƻƴŀƭ ŘŜǾŜƭƻǇƳŜƴǘΦ bƻǘ ƻƴƭȅ ŀǊŜ ǘƘŜ /ƻǳƴǘȅΩǎ bƻǊǘƘ 9ƴŘ ǊŜǎƛŘŜƴǘǎ ǳƴŀōƭŜ ǘƻ ŎŀǇƛǘŀƭƛȊŜ ƻƴ ǘƘŜ 

                                                      
1 https://www.census.gov/quickfacts/table/PST045215/24025,00 Accessed November, 2016 

https://www.census.gov/quickfacts/table/PST045215/24025,00
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wide array of educational resources available on the internet, but local businesses are also becoming 

less able to remain competitƛǾŜ ƛƴ ǘƻŘŀȅΩǎ ƛƴŎǊŜŀǎƛƴƎƭȅ ƛnternet-dependent marketplace.  

The /ƻǳƴǘȅΩǎ North End presents a unique challenge to deployment of robust and reliable network 

infrastructure. While the local topography makes constructing an all-fiber network extremely 

expensive, the sparsely populated North End has made incumbent and new internet service providers 

(ISPs) reluctant to invest in infrastructure expansion for the relatively low number of new customers 

they are likely to gain. 

The County faces complexity as it evaluates how to serve its entire diverse geographic area. The needs 

of the southern portion of the county differ greatly from those in the North End, and the County must 

determine what steps it can take to effectively bridge availability gaps for the entire vast region. 

1.2 Methodology  

The County seeks to evaluate the feasibility of developing infrastructure or taking other steps to 

ŦŀŎƛƭƛǘŀǘŜ ǘƘŜ ŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ ōǊƻŀŘōŀƴŘ ƛƴǘŜǊƴŜǘ ǘƻ IŀǊŦƻǊŘ /ƻǳƴǘȅΩǎ bƻǊǘƘ 9ƴŘτspecifically covering 

approximately 12,900 households and businesses (passings) in this region. The County engaged CTC 

Technology & Energy (CTC) to evaluate gaps in current service; assess current partnership models in 

the broadband industry; identify potential partners that may work with the County; and outline some 

ƻŦ ǘƘŜ ŦƛƴŀƴŎƛŀƭ ŀƴŘ ǇǊŀŎǘƛŎŀƭ ƛƳǇƭƛŎŀǘƛƻƴǎ ƻŦ ŘŜǾŜƭƻǇƛƴƎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǘƻ ŀŘŘǊŜǎǎ ǎƻƳŜ ƻŦ ǘƘŜ /ƻǳƴǘȅΩǎ 

connectivity gaps. 

This report was prepared in late 2016 and early 2017, and aims to identify actions that Harford County 

government can take to encourage and enable infrastructure development. It also outlines a 

pragmatic and conservative projection of the potential financial implications of these actions. 

One of the primary objectives of this study is to present and evaluate potential models for partnership 

between the County and one or more private partners to facilitate the expansion of broadband 

internet services. This study analyzes partnerships in similar localities; identifies risks and 

opportunities in each partnership model; suggests strategies to attract, encourage, and facilitate 

partnership; and presents demonstrated potential partner interest. 

Further, our analysis evaluated three possible deployment options: 

¶ A tower lease option, with County fiber enabling private partner fixed wireless expansion by 

offering tower attachments and transport over existing fiber; 

¶ A hybrid fiber-wireless option, in which a private partner would lease County fiber-to-the-

neighborhood and County installed poles to expand services; 
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¶ A fully fiber-to-the-premises (FTTP) option, in which the County would construct fiber to 

each premises in the North End, and potentially lease that fiber to a private partner. 

We evaluated these deployment options through analysis of high-level conceptual design summaries, 

including technical specifications. 

Finally, this report presents and discusses capital and operational cost estimates for each deployment 

option, as well as the level of revenue necessary to sustain the operation.  

1.3 Goals and Objectives 

¢ƘŜ /ƻǳƴǘȅΩǎ overarching goal is to partner with the private sector to develop a feasible solution to 

enable reliable broadband internet service for the residents and businesses in the North End of 

Harford County. 

1.3.1 Only Dial -Up and Satellite Service is Currently Available in Portions of ÔÈÅ #ÏÕÎÔÙȭÓ 

North End  

Internet service options for the sparsely populated North End are often currently limited to dial-up or 

satelliteτboth inadequate options for provision of services sufficient to meet the needs of current 

County households. Dial-up speeds reach a maximum of 56 kilobits per second (Kbps) under optimal 

conditions, and satellite connectionsτthough much faster than dial-upτcome with low data caps 

that limit the amount of data customers can download or upload in a monthly billing cycle. Further, 

satellite connectivity comes with a high equipment, installation and monthly price, and is limited by 

local topography, and adversely affected by latency issues. As data needs continue to increase, the 

available service options in Harford County will become increasingly less adequate. 

A robust fiber or hybrid fiber-wireless network would address these issues and provide a reliable 

infrastructure that is both scalable and adaptable to the inevitable rise in data demand. Such a fixed 

network would require significant construction and maintenance, as well as a large County 

investment. 

¢ƘŜ /ƻǳƴǘȅ ƭƻƻƪǎ ǘƻ ǎƻƭǾŜ ǘƘƛǎ ǇǊƻōƭŜƳ ōȅ ǇŀǊǘƴŜǊƛƴƎ ǿƛǘƘ ŀ ƳŜƳōŜǊ ƻŦ ǘƘŜ ǇǊƛǾŀǘŜ ǎŜŎǘƻǊ ǘƻ άǎƘŀǊŜ 

tƘŜ ƭƻŀŘέ ƻŦ ƴŜǘǿƻǊƪ ŜȄǇŀƴǎƛƻƴΦ 9ƴŎƻǳǊŀƎŜŘ ōȅ ǘƘe many recent publicςprivate partnerships 

throughout the U.S., the County seeks to understand and use available options, and to identify steps 

it can take to encourage infrastructure development to the area.  

1.4 Service Models Range from Incumbent Upgrades to Public Ownership  

There are several potential service models a public entity can consider as it evaluates how best to 

address its broadband availability gaps. The options range from simply relying on local incumbent 
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service providers to upgrade their infrastructure,2 to a full public FTTP deployment, in which the 

locality provisions service over a network that it constructs and owns. 

Somewhere between a fully private and an entirely public approach is the possibility of a publicς

private partnership, which plays to the strengths of each entity, and helps manage risk. There is also 

significant variation within the framework of publicςprivate partnerships, and the public and private 

entities can tailor their unique goals and needs to develop a mutually beneficial arrangement. 

Figure 2: Service Models Continuum  

 

On one end of the spectrum lies a full public retail service model in which the locality deploys and 

maintains network infrastructure, and then provides service to end users over the public network. 

This approach involves tremendous financial and operational risk for the public entity because the 

locality must secure financing to build the network, as well as establish a significant enough revenue 

stream to maintain the network infrastructure and cover all costs associated with network and retail 

service operations. If incoming revenue does not cover these costs, the locality must find 

alternativesτǎǳŎƘ ŀǎ ǳǎƛƴƎ ŦǳƴŘǎ ŦǊƻƳ ǘƘŜ ǇǳōƭƛŎ ŜƴǘƛǘȅΩǎ ƎŜƴŜǊŀƭ ƻǇŜǊŀǘƛƴƎ ōǳŘƎŜǘτto cover any 

shortfall. 

                                                      
2 Note that there is a distinction between incumbent providers and competitive providers; competitive providers can 

install new infrastructure to offer service to an expanded area, but we focus on incumbent providers because of their 

ŜȄƛǎǘƛƴƎ ƭŀǊƎŜ ŦƻƻǘǇǊƛƴǘ ƛƴ Ƴƻǎǘ ŎƻƳƳǳƴƛǘƛŜǎΦ ¢ƘŜ ƛƴŎǳƳōŜƴǘ ǇǊƻǾƛŘŜǊΩǎ Ŏƻǎǘǎ ǘƻ ǳǇƎǊŀŘŜ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǿƛǘƘƛƴ ŀƴ ŜȄƛǎǘƛƴƎ 

ƴŜǘǿƻǊƪ ŦƻƻǘǇǊƛƴǘ ƛǎ ƭƛƪŜƭȅ ǘƻ ōŜ ƭƻǿŜǊ ǘƘŀƴ ŀ ŎƻƳǇŜǘƛǘƛǾŜ ǇǊƻǾƛŘŜǊΩǎ Ŏƻǎǘ ǘƻ ŘŜǇƭƻȅ ŀƴ ŜƴǘƛǊŜƭȅ ƴŜǿΣ ƻǊ άƎǊŜŜƴŦƛŜƭŘΣέ 

network. 
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In a retail service model, the public entity is responsible for all network infrastructure, including the 

ŜƭŜŎǘǊƻƴƛŎǎ ǊŜǉǳƛǊŜŘ ǘƻ άƭƛƎƘǘέ ǘƘŜ ŦƛōŜǊ ŀƴŘΣ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ ŀ ǿƛǊŜƭŜǎǎ ŘŜǇƭƻȅƳŜƴǘΣ ŀƭƭ ǘƘŜ ŜǉǳƛǇƳŜƴǘ 

necessary to establish a robust wireless network. Retail operations costs encompass everything from 

customer outreach and marketing, to call center staff, to customer premises equipment (CPE), to 

retail store space where customers can go to establish service, pay their bill, or receive technical and 

other support. The cost to the public entity for operating a for-choice retail ISP is significant, varied, 

and unpredictable. 

On the other end of the spectrum, localities can take small steps in the course of normal businessτ

such enacting a dig-once policy to encourage incumbent providers to upgrade their existing 

infrastructure to keep pace with the growing demand for access to greater connectivity. In this 

approach, the locality does not take significant steps or risk toward enabling or providing service, but 

instead relies on the private sector. However, even if the locality takes certain steps, it still has little 

to no control over whether any of the modest measures it takes will incite local incumbent providers 

to action. That is, even if the locality takes steps to encourage private investment, there is no 

guarantee that its efforts will pay off in the form of incumbent providers investing in upgrades to their 

legacy infrastructure to keep pace with the growing demand for access to greater connectivity.  While 

this approach entails only nominal risk to the public entity, there is also minimal control, and the 

locality is relying entirely on the private sector to address concerns with the local broadband market.  

In recent years, a mutually beneficial middle ground has emerged in the form of publicςprivate 

partnerships that have enabled meaningful competition in some cities, counties, and states 

throughout the U.S. For many localities, the prospect of a retail service model is daunting and 

unappealing, but waiting for incumbent providers to upgrade their networks and provide higher 

speeds and greater access is not sufficient. Often, a publicςprivate partnership that balances the 

needs, risks, and rewards of the public and private sectors is a viable approach that helps achieve the 

lƻŎŀƭƛǘȅΩǎ ƎƻŀƭǎΣ ǿƘƛƭŜ ƴƻǘ ǇǳǘǘƛƴƎ ǳƴŘǳŜ ōǳǊŘŜƴ ƻƴ ǘƘŜ ǇǊƛǾŀǘŜ ǎŜŎǘƻǊ ƻǊ ǇƻǎƛǘƛƻƴƛƴƎ ǘƘŜ ƭƻŎŀƭƛǘȅ ǘƻ 

directly compete with local providers. 

1.4.1 PublicςPrivate Partnership Models  

¢ƘŜǊŜ ƛǎ ƭƛǘǘƭŜ ǇƻƭƛǘƛŎŀƭ ǿƛƭƭ ŀƳƻƴƎ ǘƘŜ /ƻǳƴǘȅΩǎ ƭŜŀŘŜǊǎƘƛǇ ǘƻ ǇǳǊǎǳŜ ŀ Ŧǳƭƭ Ǉǳōƭic retail deployment 

where the County acts as an ISP, and incumbent investment in infrastructure to date has not 

successfully addressed availability gaps in the North End. Publicςprivate partnerships balance risk, 

benefit, and control between two partners that aim to accomplish a common goal. Each party 

ŎŀǇƛǘŀƭƛȊŜǎ ƻƴ ǘƘŜƛǊ ƛƴƘŜǊŜƴǘ ǎǘǊŜƴƎǘƘǎ ǿƘƛƭŜ ƭŜǾŜǊŀƎƛƴƎ ǘƘŜ ǇŀǊǘƴŜǊΩǎ ǎǘǊŜƴƎǘƘǎ ǘƻ ƳƛǘƛƎŀǘŜ ǊƛǎƪΣ 

creating shared benefits for each, and a level of control appropriate to the terms of the partnership. 
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1.4.2 Publi cςPrivate Partnership Framework  

Three distinct partnership models have emerged in recent years that can help localities achieve their 

goals by engaging the private sector: 

1. Private investment, public facilitation; 

2. Private execution, public funding; and 

3. Shared investment and risk. 

The first model presents the lowest risk to the County, but also provides the County with the least 

amount of control over network assets. The second presents significantly elevated risk to the County, 

but also increases potential benefits. The third is an opportunity for both parties to creatively share 

the risk and benefit of network expansion. These models are discussed in greater depth with case 

studies in section 2. 

1.4.2.1 Risks of a Public Retail Service Model 

A public entity that enters the broadband market as a retail service provider is likely to face a breadth 

of financial, operational, and practical challenges. Starting any business from scratch is time-

consuming and expensive and comes with a steep learning curve, and most startup businesses do not 

succeed.3 This is not to say that any public entity that enters the market as an ISP will fail; on the 

contrary, there are examples throughout the U.S. of successful localities deploying networks and 

acting as broadband service providers. But it is important to understand the range of potential risks a 

locality may face, especially in the initial years when the public entity must balance network 

construction and implementation, and the startup of operations. 

Perhaps the greatest benefit of a public retail model is that the network infrastructure is a valuable 

tangible asset that the public entity owns and controls. The public entity can choose when and where 

to deploy network infrastructure, and once the infrastructure is in place, it becomes a resource that 

that locality can potentially leverage in multiple ways. For example, if a locality places excess fiber 

while deploying a public FTTP network, the locality can use the fiber to directly serve its own 

customers and can lease excess strands to other entities for use. In this way, the fiber serves not only 

as the infrastructure over which the locality provides service directly to end users, but it also provides 

additional modest revenue to help support ongoing network operations. While this is an important 

benefit, deploying a fiber network is complex and expensive, and even wireless solutions rely on a 

robust backbone.  

                                                      
3 Neil PatelΣ άфл҈ hŦ {ǘŀǊǘǳǇǎ CŀƛƭΥ IŜǊŜΩǎ ²Ƙŀǘ ¸ƻǳ bŜŜŘ ¢ƻ Yƴƻǿ !ōƻǳǘ ¢ƘŜ мл҈Σέ Forbes, last modified January 16, 
2015, accessed December 14, 2016, http://www.forbes.com/sites/neilpatel/2015/01/16/90-of-startups-will-fail-heres-
what-you-need-to-know-about-the-10/#92b813d55e19.  

http://www.forbes.com/sites/neilpatel/2015/01/16/90-of-startups-will-fail-heres-what-you-need-to-know-about-the-10/#92b813d55e19
http://www.forbes.com/sites/neilpatel/2015/01/16/90-of-startups-will-fail-heres-what-you-need-to-know-about-the-10/#92b813d55e19


Feasibility Study for Broadband in the North End  | January 2017 

 
 

13  

 

Additionally, network and business operations tend to be unpredictable and costly, and often 

represent a great risk for public networks. The locality must launch a successful marketing and 

advertising effort that convinces a sizeable portion of potential customers to switch from their current 

service providers. It is crucial for the public entity to have a focused product that can successfully 

compete with the level of service that customers are currently receiving from their existing service 

providersτat a compelling price point. 

A challenge new market entrants face is customer inertia, or the tendency of people to retain the 

ǎŜǊǾƛŎŜ ǘƘŜȅ ƘŀǾŜ ōŜŎŀǳǎŜ ƛǘ ƛǎ άƎƻƻŘ ŜƴƻǳƎƘΣέ ŀƴŘ ǘƘŜ ǇǊƻǎǇŜŎǘ ƻŦ ƳŀƪƛƴƎ ŀ ŎƘŀƴƎŜ ƛǎ ƳƻǊŜ ŘŀǳƴǘƛƴƎ 

than simply sticking with what they know. This is complicated further by the fact that the locality is 

an unknown quantity with no track record to prove that it can uphold its marketing promises, and 

ǇƻǘŜƴǘƛŀƭ ǎǳōǎŎǊƛōŜǊǎ Ƴŀȅ ōŜ ǎƪŜǇǘƛŎŀƭ ƻŦ ǘƘŜ ƭƻŎŀƭƛǘȅΩǎ ŀōƛƭƛǘȅ ǘƻ ŎƻƳǇŜǘŜƴǘƭȅ ǇǊƻǾƛŘŜ ǎŜǊǾƛŎŜΦ 

In addition to successfully acquiring new customers, the locality must take steps to ensure that it 

retains existing customers once they have purchased service. This requires skilled staff to support 

technical, billing, and other inquiries, and carefully navigating the localiǘȅΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘƛŜǎ ŀǎ ŀ ǊŜǘŀƛƭ 

ǎŜǊǾƛŎŜ ǇǊƻǾƛŘŜǊΦ ²ƘƛƭŜ ŎŜǊǘŀƛƴ ŎǳǎǘƻƳŜǊ ƛǎǎǳŜǎ ŀǊŜ ƴƻǘ ǘƘŜ ƭƻŎŀƭƛǘȅΩǎ ŦŀǳƭǘΣ ǘƘƛǎ Ƴŀȅ ƴƻǘ ǇǊŜǾŜƴǘ ǘƘŜ 

public entity from shouldering the blame for problems like websites not loading, tablets that fail to 

connect to in-homŜ ǿƛǊŜƭŜǎǎΣ ƻǊ ƳŀƭǿŀǊŜ ōŜƛƴƎ ƛƴǎǘŀƭƭŜŘ ƻƴ ŀ ŎǳǎǘƻƳŜǊΩǎ ǇŜǊǎƻƴŀƭ ŎƻƳǇǳǘŜǊΦ Lǘ ǘŀƪŜǎ 

qualified and well-trained staff to gracefully navigate the range of customer issues that may come 

ǘƘǊƻǳƎƘ ǘƘŜ L{tΩǎ ǎǳǇǇƻǊǘ ƭƛƴŜΦ !ƴŘ ōŜŎŀǳǎŜ ŎƻƳƳǳƴƛǘȅ ƳŜƳōŜǊǎ ƻŦǘŜƴ ƘƻƭŘ Ǉublic entities to a higher 

standard than other for-choice businesses, the locality can expect that it may be the target of undue 

criticismτespecially if it does not provide sufficient customer support. 

Further, localities that enter the retail market directly may be targeted by incumbent providers that 

make it challenging for the public entity to compete. Incumbent providers may use a variety of tactics, 

including lowering prices to a point with which the public entity cannot compete because it lacks the 

economies of scale that the private competitor has. One advantage of a publicςprivate partnership is 

that the public entity is not competing in the marketplace. And private entities are likely to be 

equipped to understand the retail business and can help the locality mitigate its risk in this area. 

At a minimum, a locality that enters the market as a retail service provider can expect to hire and 

train a range of new personnel, or engage contractors to fulfill these rolesτfrom staff that can 

perform fiber splicing, to customer service representatives, to network engineers. The locality must 

also secure space for its network central office (CO), warehouse space to store network equipment 

like the fiber itself and CPEs, and space to house retail operations and call center staff. Certain 

elements of owning and operating a network, and running a for-choice ISP require responsiveness 24 

hours per day, 7 days per week, 365 days per year. In certain cases, such as when the locality is 
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beholden to a service level agreement (SLA), there may be steep penalties for failing to respond to 

issues within a specified timeframe. 

Finally, network and retail service operations require an ongoing influx of funds to be sustainable, and 

Ƴŀƴȅ ƻŦ ǘƘŜǎŜ ŜƴŘŜŀǾƻǊǎ Řƻ ƴƻǘ ǊŜŀŎƘ ŀ άōǊŜŀƪ ŜǾŜƴέ Ǉƻƛƴǘ ŦƻǊ Ƴŀƴȅ ȅŜŀǊǎΦ ¢Ƙŀǘ ƛǎΣ ǘƘŜ ōǳǎƛƴŜǎǎ Ƴŀȅ 

operate at a loss for several years after the network has been deployed and the locality is serving 

customers. The business may require the locality to allocate general funds or levy a special tax to 

support it, especially in the early years. There is also no guarantee that the incoming revenues will 

ever be sufficient to cover all the costs associated with maintaining the network and the retail service 

business. In other words, the retail business may not ever become self-sustaining. 

It is important to reiterate that many public entities operate successful for-choice ISP businesses, and 

have for many years. Whether it makes sense to pursue a retail service model depends on a variety 

of factors that are specific to each locality; a successful retail service model that one public entity 

launched is unlikely to be truly replicable by a different public entity. For example, even two cities (or 

counties) that are nearly geographically and demographically identical may have very different 

existing market conditions, and the favorability of the existing competitive environment plays an 

important role. Or, perhaps one locality can deploy a network much more quickly than anotherτ

speed to market is also a determining factor in the success of any business. The bottom line is that 

deploying a network and starting up an ISP as a public entity is risky and there are many details to 

consider to determine whether it makes sense for a public entity to pursue this approach. 

In part, due to the array of risks associated with starting an ISP as a public entity, and because of the 

emergence of private providers willing to work collaboratively with localities toward a mutual goal, 

publicςprivate partnerships have gained momentum in recent years. Although the business models 

may evolve and change, it is likely that broadband publicςprivate partnerships will continue to grow 

in popularity as private providers seek to expand and localities seek to address their connectivity 

needs. 

1.4.3 Examples of Hybrid Fiber -Wireless Partnership Models  

One potential model that the County can consider, which we discuss in Section 1.5.3, is partnering 

with the private sector to support deployment of wireless service to address availability gaps in the 

North End. In this model, the County would develop infrastructure to support the private sector 

offering wireless-based retail service. Two Maryland countiesτGarrett and Howardτhave used a 

similar approach with seemingly positive results, though it is still early in their processes to gather 

significant data points to make a determination about their success. 
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1.4.3.1 Garrett County, Maryland  

Garrett County, in far western Maryland, is a relatively remote community in Appalachia bordered by 

Pennsylvania and West Virginia. The County has struggled to get broadband in many of its remote, 

mountainous areas. Where broadband is available, it is inadequate digital subscriber line (DSL) service 

ǘƘŀǘ ŘƻŜǎ ƴƻǘ ƳŜŜǘ ǘƘŜ CŜŘŜǊŀƭ /ƻƳƳǳƴƛŎŀǘƛƻƴǎ /ƻƳƳƛǎǎƛƻƴΩǎ όC//ύ ƳƛƴƛƳǳƳ ŘŜŦƛƴƛǘƛƻƴ ŦƻǊ 

broadband service, let alone the requirements for home-based businesses. The incumbent provider 

there has not indicated that it plans to expand or upgrade service offerings. 

Though mobile broadband is available in some parts of Garrett County, bandwidth caps mean that it 

is not viable for economic or educational activities. For example, parents who home-school their 

children can run through their monthly bandwidth allotment in one day of downloading educational 

videos. Beyond these challenges for residents, the County has struggled to attract and retain 

businesses and teleworkers. 

In response, the County has gradually and incrementally built out fiber in some areas, with a focus on 

connecting specific institutions. And in September 2015, the County Council approved a contract with 

ŀ ǇǊƛǾŀǘŜ ǇŀǊǘƴŜǊ ǘƻ ƭŜǾŜǊŀƎŜ ǎƻƳŜ ƻŦ ǘƘŜ /ƻǳƴǘȅΩǎ ŦƛōŜǊ ŀƴŘ ŀŘŘƛǘƛƻƴŀƭ ǇǳōƭƛŎ ŦƛƴŀƴŎƛƴƎ ǘƻ ǎǳǇǇƻǊǘ 

the deployment a fixed wireless broadband network that will serve up to 3,000 currently unserved 

homes in the most remote parts of the county. The private partner, Declaration Networks Group 

(DNG), will also put its own capital toward the construction of the network, and will apply its technical 

and operational capabilities to managing the network. The partnership involves cost to the County, 

but also massive benefit for residents and business in the newly served areas. 

CǊƻƳ ŀƴ ŜŎƻƴƻƳƛŎ ŘŜǾŜƭƻǇƳŜƴǘ ǇŜǊǎǇŜŎǘƛǾŜΣ ǘƘŜ /ƻǳƴǘȅΩǎ ƛƴǾŜǎǘƳŜƴǘ ǊŜǇǊŜsents enormous value for 

the dollar. This investment will enable residents in 3,000 homes to buy cost-effective broadband 

service that they cannot access now, and that will make possible telework, home-based businesses, 

and home schooling. This investment will also enable the county to close the Homework Gap for many 

students in County schools who do not currently have broadband in their homesτan increasingly 

critical lack of service. 

As the network is deployed over the next few years, the County will reduce to nearly zero the number 

of homes in the Garrett County that do not have access to some kind of broadband communications 

options. These options may be modestτnot the robust speeds available in metropolitan marketsτ

but they are significantly better than nothing, and a huge economic development achievement from 

ǘƘŜ /ƻǳƴǘȅΩǎ ǎǘŀƴŘǇƻƛƴǘΦ 
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1.4.3.2 Howard County, Maryland  

Located in central Maryland between Baltimore and Washington, D.C., Howard County, Maryland has 

the second-highest median income in the U.S.4 Despite ƛǘǎ ǇǊƻȄƛƳƛǘȅ ǘƻ ǘǿƻ ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ ƭŀǊƎŜǎǘ 

ƳŜǘǊƻǇƻƭƛǘŀƴ ǇƻǇǳƭŀǘƛƻƴ ŎŜƴǘŜǊǎΣ ƻƴŜ ōŜƛƴƎ ǘƘŜ ƴŀǘƛƻƴΩǎ ŎŀǇƛǘŀƭΣ ǇƻǊǘƛƻƴǎ ƻŦ IƻǿŀǊŘ /ƻǳƴǘȅ ƭŀŎƪŜŘ 

reliable, non-mobile broadband options until very recently. As in Garrett County, many residents 

could purchase ƻƴƭȅ ƳƻōƛƭŜ ōǊƻŀŘōŀƴŘ ǎŜǊǾƛŎŜΣ ǿƘƛŎƘ ŎƻƳŜǎ ǿƛǘƘ ŎŀǇǎ ǘƘŀǘ ǎŜǾŜǊŜƭȅ ƭƛƳƛǘ ǳǎŜǊǎΩ 

ability to connect. 

Although mobile broadband may be better than no connectivity at all, it does not allow for a variety 

of internet-based activitiesτnamely, any activity that requires significant bandwidth use. Residents 

who rely on mobile broadband alone and who are subject to data caps must be hypervigilant about 

their use, which often means that simple online activities that many Americans take for granted are 

inaccessible. 

CƻƭƭƻǿƛƴƎ ŀ ƎǊŀǎǎǊƻƻǘǎ ŜŦŦƻǊǘ ōȅ ǊŜǎƛŘŜƴǘǎ ƛƴ ǿŜǎǘŜǊƴ IƻǿŀǊŘ /ƻǳƴǘȅΣ ǘƘŜ /ƻǳƴǘȅΩǎ ƭŜŀŘŜǊǎƘƛǇ ǊƻƭƭŜŘ 

out a plan in 2016 to partner with Freedom Broadband, an ISP based in neighboring Carroll County. 

The partnership aims to bring high-speed broadband to underserved areas of the County, particularly 

the western portion.  

In 2010, the State of Maryland received a large award from the federal government to deploy a 

regional fiber network called the Inter-/ƻǳƴǘȅ .ǊƻŀŘōŀƴŘ bŜǘǿƻǊƪ όL/.bύΦ IƻǿŀǊŘ /ƻǳƴǘȅΩǎ ǇǳōƭƛŎς

private partnership makes use of the ICBN and the /ƻǳƴǘȅΩǎ ŜȄƛǎǘƛƴƎ ŘŀǊƪ ŦƛōŜǊ ƴŜǘǿƻǊƪ ǘƻ ǎǳǇǇƻǊǘ 

wireless network equipment owned by Freedom Broadband. The equipment is situated atop a water 

tower in Mount Airy, Maryland, just northwest of the Howard County line. The private partner can 

then serve customers in western Howard County, where some 15,000 households are currently 

underserved or unable to purchase high-speed broadband. 

The plan is intended to serve approximately 80 percent of the currently-underserved western portion 

ƻŦ IƻǿŀǊŘ /ƻǳƴǘȅΦ ²ƘƛƭŜ ƛǘ ƛǎ ƴƻǘ ŀƴ ƛƳƳŜŘƛŀǘŜ ŦƛȄ ǘƻ ǘƘŜ /ƻǳƴǘȅΩǎ ōǊƻŀŘōŀƴŘ ŀǾŀƛƭŀōƛƭƛǘȅ ƎŀǇǎΣ ƛǘ ƛǎ 

ƻƴŜ ǎǘŜǇ ǘƻǿŀǊŘ /ƻǳƴǘȅ ƭŜŀŘŜǊǎƘƛǇ ǇŀǊǘƴŜǊƛƴƎ ǿƛǘƘ ǘƘŜ ǇǊƛǾŀǘŜ ǎŜŎǘƻǊ ǘƻ ƳŜŜǘ ǊŜǎƛŘŜƴǘǎΩ ƴŜŜŘǎΦ ¢ƘŜ 

arrangement allows the County to address areas in its western region that currently do not have 

access to reliable high-speed broadband, and enables Freedom Broadband to expand its service area 

beyond Carroll County. 

                                                      
4 !ƳŀƴŘŀ ¸ŜŀƎŜǊΣ άHoward ranks 2nd in nation in median income at $108,844Σέ Baltimore Sun, last modified September 
30, 2013, accessed December 14, 2016, http://www.baltimoresun.com/news/maryland/howard/ellicott-city/ph-ho-cf-
howard-income-1003-20130930-story.html.  

http://www.baltimoresun.com/news/maryland/howard/ellicott-city/ph-ho-cf-howard-income-1003-20130930-story.html
http://www.baltimoresun.com/news/maryland/howard/ellicott-city/ph-ho-cf-howard-income-1003-20130930-story.html
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1.4.4 Examples of FTTP Partnership Models  

Publicςprivate partnerships are overall a relatively new development in the broadband industry, and 

they are continually evolving as new companies emerge and localities seek creative ways to bridge 

connectivity gaps. One potential option that the County may decide to consider is an FTTP 

partnership, in which the County deploys an FTTP network to the North End and then leases dark fiber 

infrastructure to a private provider (see Section 1.5.2) to provision service. Because this model is likely 

to be very expensive (see Section 4), it may not be desirable to the County, but it is still important to 

note that it has had preliminary success with the right balance of risk and control and a clear set of 

mutual goalsτincluding Westminster, Maryland, in nearby Carroll County.  

1.4.4.1 Westminster, Maryland  

The City of Westminster, Maryland, is a bedroom community of both Baltimore and Washington, D.C. 

where 60 percent of the working population leaves in the morning to work elsewhere. The area has 

no major highways and thus, from an economic development perspective, has limited options for 

creating new jobs. Incumbents have also traditionally underserved the area with broadband.  

The City began an initiative more than a decade ago to bring better fiber connectivity to community 

anchor institutions (CAIs) through a middle mile fiber network. The ICBN network for which the state 

received a grant in 2010 included infrastructure in Westminster.   

Westminster saw an opportunity to expand the last mile of the network to serve residents. At the 

time, though, it did not have any clear paths to accomplish this goal. City leaders looked around at 

other communities and realized they would have to do something unique. Unlike FTTP success stories 

like Chattanooga, Tennessee, the Town did not have a municipal electric utility to tackle the challenge. 

They also did not have the resources, expertise, or political will to develop from scratch a municipal 

fiber service provider to compete with incumbent providers. As a result, they needed to find a hybrid 

model. 

As the community evaluated its options, it became clear that the fiber infrastructure itself was the 

/ƛǘȅΩǎ Ƴƻǎǘ ǎƛƎƴƛŦƛŎŀƴǘ ŀǎǎŜǘΦ !ƭƭ ƭƻŎŀƭ ƎƻǾŜǊƴƳŜƴǘǎ ǎǇŜƴŘ ƳƻƴŜȅ ƻƴ ŘǳǊŀōƭŜ ŀǎǎŜǘǎ ǿƛǘƘ ƭƻƴƎ ƭƛŦŜǎǇŀƴǎΣ 

such as roads, water and sewer lines, and other infrastructure that is used for the public good. The 

ƭŜŀŘŜǊǎ ŀǎƪŜŘΣ ά²Ƙȅ ƴƻǘ ǘƘƛƴƪ ƻŦ ŦƛōŜǊ ƛƴ ǘƘŜ ǎŀƳŜ ǿŀȅΚέ ¢ƘŜ ŎƘŀƭƭŜƴƎŜ ǘƘŜƴ ǿŀǎ ǘƻ ŘŜǘŜǊƳƛƴŜ ǿƘŀǘ 

part of the network implementation and operations the private sector partner would handle and what 

ǇŀǊǘ ŎƻǳƭŘ ōŜ ǘƘŜ /ƛǘȅΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅΦ 

The hybrid model that made the most sense required the City to build, own, and maintain dark fiber, 

and to look to partners that would light the fiber, deliver service, and handle the customer 

relationships with residents and businesses. The model would keep the City out of network 
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operations, where a considerable amount of the risk lies in terms of managing technological and 

customer service aspects of the network.  

The City solicited responses from potential private partners through a request for proposals (RFP). Its 

goal was to determine which potential partners were both interested in the project and shared the 

/ƛǘȅΩǎ ǾƛǎƛƻƴΦ  

The City eventually selected Ting Internet, an upstart ISP with a strong track record of customer 

service as a mobile virtual network operator (MVNO)Φ ¢ƛƴƎ ǎƘŀǊŜŘ ²ŜǎǘƳƛƴǎǘŜǊΩǎ Ǿƛǎƛƻn of a true 

publicςprivate partnership and of maintaining an open access network. Ting has committed that 

within two years it will open its operations up to competitors and make available wholesale services 

that other ISPs can then resell to consumers.  

Under the terms of the partnership, the City is building and financing all of the fiber (including drops 

ǘƻ ŎǳǎǘƻƳŜǊǎΩ ǇǊŜƳƛǎŜǎύ ǘƘǊƻǳƎƘ ŀ ōƻƴŘ ƻŦŦŜǊƛƴƎΦ ¢ƛƴƎ ƛǎ ƭŜŀǎƛƴƎ ŦƛōŜǊ ǿƛǘƘ ŀ ǘǿƻ-tiered lease payment. 

One monthly fee is based on the number of premises the fiber passes; the second fee is based on the 

number of subscribers Ting enrolls.  

Based on very preliminary information, given that this is a market in development as we write, we 

believe this is a highly replicable model. 

What is so innovative about the Westminster model is how the risk profile is shared between the City 

and Ting. The City will bond and take on the risk around the outside plant infrastructure, but the 

ǇŀȅƳŜƴǘ ƳŜŎƘŀƴƛǎƳ ƴŜƎƻǘƛŀǘŜŘ ƛǎ ǎǳŎƘ ǘƘŀǘ ¢ƛƴƎ ƛǎ ǘǊǳƭȅ ƛƴǾŜǎǘŜŘ ƛƴ ǘƘŜ ƴŜǘǿƻǊƪΩǎ success. 

Because Ting will pay Westminster a small monthly fee for every home and business passed, Ting is 

financially obligated to the City from day one, even if it has no customers. This structure gives the City 

confidence that Ting will not be a passive partner, because Ting is highly incented to sell services to 

cover its costs. 

Ting will also pay the City based on how many customers it serves. Initially, this payment will be a flat 

feeτōǳǘ ƛƴ ƭŀǘŜǊ ȅŜŀǊǎΣ ǿƘŜƴ ¢ƛƴƎΩǎ ǊŜǾŜƴǳŜ Ƙƛǘǎ ŎŜǊǘŀƛƴ ǘƘǊŜǎƘƻƭŘǎΣ ¢ing will pay the City a small 

fraction of its revenue per user. That mechanism is designed to allow the City to share in some of the 

ǳǇǎƛŘŜ ƻŦ ǘƘŜ ƴŜǘǿƻǊƪΩǎ ǎǳŎŎŜǎǎΦ Lƴ ƻǘƘŜǊ ǿƻǊŘǎΣ ǘƘŜ /ƛǘȅ ǿƛƭƭ ǊŜŎŜƛǾŜ ŀ ōƛǘ ƻŦ ŜƴǘǊŜǇǊŜƴŜǳǊƛŀƭ ǊŜǿŀǊŘ 

based on the entrepreneurial risk the City is taking. 

Perhaps most significantly, there is also a mechanism built into the contract that ensures that the two 

parties are truly sharing risk around the financing of the outside plant infrastructure. In any quarter 

ƛƴ ǿƘƛŎƘ ¢ƛƴƎΩǎ ŦƛƴŀƴŎƛŀƭ ƻōƭƛƎŀǘƛƻƴǎ ǘƻ ǘƘŜ /ƛǘȅ ŀǊŜ ƛƴǎǳŦŦƛŎƛŜƴǘ ǘƻ ƳŜŜǘ ǘƘŜ /ƛǘȅΩǎ ŘŜōǘ ǎŜǊǾƛŎŜΣ ¢ƛƴƎ 
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ǿƛƭƭ Ǉŀȅ ǘƘŜ /ƛǘȅ рл ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ǎƘƻǊǘŦŀƭƭΦ Lƴ ǎǳōǎŜǉǳŜƴǘ ǉǳŀǊǘŜǊǎΣ ƛŦ ¢ƛƴƎΩǎ ŦŜŜǎ ǘƻ ǘƘŜ ¢ƻǿƴ ŜȄŎŜŜŘ 

the debt service requirements, Ting will be reimbursed an equivalent amount. This element of the 

financial relationship made the deal much more attractive to the City because it is a clear 

demonstration of the fact that its private partner is invested with it. 

1.5 Three Potential Partnership Models Appear to Fit the Co ÕÎÔÙȭÓ /ÂÊÅÃÔÉÖÅÓ ɀ 

Two are Risky  

As the case studies of different partnership models show, there is no one-size-fits-all approach for 

ŀƴȅ ŎƻƳƳǳƴƛǘȅΣ ŀƴŘ ǘƘŜ ǇŀǊǘƴŜǊǎƘƛǇ ǘƘŀǘ ōŜǎǘ ƳŜŜǘǎ ŀ ƭƻŎŀƭƛǘȅΩǎ ƴŜŜŘǎ, will likely need to be tailored 

to be mutually benŜŦƛŎƛŀƭ ǘƻ ǘƘŜ ǇǳōƭƛŎ ŀƴŘ ǇǊƛǾŀǘŜ ŜƴǘƛǘƛŜǎΦ .ŀǎŜŘ ƻƴ ǘƘŜ /ƻǳƴǘȅΩǎ ƎƻŀƭǎΣ ǿŜ 

determined that there are three potential partnership alternatives that the County may want to 

consider as it evaluates how best to meet its connectivity needs. 

The partnership altŜǊƴŀǘƛǾŜǎ ǿŜ ōŜƭƛŜǾŜ ŀǊŜ Ƴƻǎǘ ƭƛƪŜƭȅ ǘƻ Ŧƛǘ ǿƛǘƘ IŀǊŦƻǊŘ /ƻǳƴǘȅΩǎ ƻōƧŜŎǘƛǾŜǎ ŀǊŜΥ 

¶ A tower lease option, with County fiber enabling private partner fixed wireless expansion by 

offering tower attachments and transport over existing fiber; 

¶ A hybrid fiber-wireless option, in which a private partner would lease County fiber-to-the-

neighborhood and County installed poles to expand services; 

¶ A fully fiber-to-the-premises (FTTP) option, in which the County would construct fiber to 

each premises in the North End, and potentially lease that fiber to a private partner. 

We anticipate the capital cost associated with each of these models will vary widely, as shown in Table 

1. 

Table 1: Projected Capital Costs for Potential Partnership Models  

 Tower 
Lease 

 Hybrid 
Fiber-

Wireless 

FTTP ς Dark 
Fiber Lease 

Total Cost 
(OSP Only 
ς No 
Electronics) 

$0 

65% Aerial $43,481,000 $49,702,000 

All 
Underground 

$52,375,000 $60,719,000 

 

Please note that the above cost do not include the required electronics or wireless equipment. These 

costs in the proposed partnership model are the responsibility of the ISP.  For reference we have 

provided an estimate of the electronic costs, including customer activation costs, in Section 3 and 

Section 4. 
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We do not recommend that the County pursue an FTTP or hybrid fiber-wireless option at this point. 
Based on our analysis, neither of these models makes financial sense for the County, and both are 
expensive and have a high risk. Further, because the County can reach approximately half of its target 
area by taking very modest measures using its existing assets, it is not advisable to pursue a high-cost, 
high-risk model that entails the County installing significant fiber. 
  
The per-passing costs are high in thŜ /ƻǳƴǘȅΩǎ bƻǊǘƘ 9ƴŘΣ ŀƴŘ ƛǘ ǿƛƭƭ ōŜ ŜȄǇŜƴǎƛǾŜ ŀƴŘ ŎƘŀƭƭŜƴƎƛƴƎ ǘƻ 
ōǳƛƭŘ ŦƛōŜǊ ǘƘǊƻǳƎƘƻǳǘ ǘƘƛǎ ŀǊŜŀΦ ¢ƘŜ άǇŜǊ ǇŀǎǎƛƴƎ Ŏƻǎǘέ ƛǎ ǘƘŜ ŀǇǇǊƻȄƛƳŀǘŜ Ŏƻǎǘ ǘƻ Ǉŀǎǎ ŀ ǇǊŜƳƛǎŜǎ 
with fiber optics. This cost does not include the cost of the drop cable or the CPEs; it is simply the cost 
to run fiber in front of a location.  
 
The County would need to recover costs at a much higher rate than is likely with an FTTP deployment, 
even with a publicςprivate partnership. As we note in Section 6.2.1, the County would need a partner 
to pay a $27.00 per-passing fee plus an additional $76.50 per subscriber per month. This is more than 
4 times higher than the agreement Westminster developed with Ting Internet. 
 
Similarly, we project that in a fiber-wireless hybrid model, the County will need to recover 
approximately $19.98 per passing and an additional $56.61 per subscriber fee per month. Although 
not quite as high as the fees necessary in a full FTTP model, these are still extremely highτ
approximately 3.33 times the fees that Ting pays in Westminster. It is also important to note that the 
arrangement with Ting in Westminster was especially favorable to public entity and is unlikely to be 
replicated in other locations. 
 
The only scenario in which it would make sense for the County to invest in an FTTP network, or even 
a hybrid-wireless network, is if it had no intentions of recovering its capital expenditures and if it 
planned to subsidize ongoing operations costs. Even the most favorable partnership we have seen to 
date does not realize fees anywhere close to those necessary for the County to recover its investment 
in an FTTP or a fiber-wireless hybrid model. 
  
¢ƘŜ /ƻǳƴǘȅΩǎ ƭŜŀǎǘ-risk option is to make use of its existing assets, including any of its existing fiber 

and its 5 towers, to support and enable private provision of fixed wireless service. This option enables 

the County and its partner(s) to reach more than 50 percent of the targeted 12,900 potential 

customers in the North End. Each of the other models will also reach this 50 percent, but even with 

those more expensive models, reaching the last 50 percent of the currently underserved area is very 

high risk and will cost the County a significant amount of money with minimal return on its 

investment.  Moreover, with customers or a private partner willing to pay increased costs for elevated 

antenna masts at the customer premises, it may be possible to close much of the coverage gap for 

the remaining North End. 
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1.5.1 Middle -Mile Fiber to Incent Wireless Investment  

This approach is the most straightforward and least risky for the County to consider because it does 

not entail significant public investment. In this approach, the County simply makes use of assets that 

it already has--existing fiber and communications towers. One or more private providers would use 

the County's existing assets to support deployment of fixed wireless network equipment, and would 

then offer retail service to end users. 

Although this type of service cannot support ultra-high speeds associated with an FTTP deployment, 

fixed wireless can offer speeds that exceed digital subscriber line (DSL) service. More importantly, the 

speeds a fixed wireless service can offer are significantly higher than what is available via dial-up or 

satellite, which is the only type of service currently available to some North End residents. 

We estimate that the County can reach approximately half of the currently underserved population 

in the North End by simply making use of its existing assets and partnering with the private sector. 

!ƎŀƛƴΣ ǘƘŜ /ƻǳƴǘȅΩǎ Ŏƻǎǘ ŀƴŘ Ǌƛǎƪ ƛǎ ƴƻƳƛƴŀƭ ƛƴ ǘƘƛǎ ŀǇǇǊƻŀŎƘ ŀƴŘΣ ōŀǎŜŘ ƻƴ ƻǳǊ ŎƻƴǾŜǊǎŀǘƛƻƴǎ ǿƛǘƘ 

providers, we believe there is a private sector appetite for this. The cost to the County with this model. 

1.5.2 Fiber -to-the-Premises (FTTP) ɀ Dark Fiber Lease  

In this approach, the County would develop and deploy a dark fiber network that it would own, and 

then lease to one or more private providers for use. This is the most expensive option, and is thus the 

most financially risky. We project that it will cost approximately $49.7 million to deploy an FTTP 

network, assuming a 65 percent aerial network deployment. If the County were to construct the FTTP 

network all underground, that number increases to $60.7 million.  

1.5.3 Hybrid Fiber -Wireless Option with County -Funded Wireless Equipment  

The County may determine that an FTTP investment is too risky because of the large upfront capital 

costs it entails, and that a middle-mile fiber to incent private investment approach does not 

appropriately address its connectivity needs. As we noted, a middle ground between these two 

approaches is a hybrid fiber-wireless option. This approach still requires a significant investment from 

the County, but is less expensive than an FTTP model and allows the County to develop infrastructure 

further into the target service area. If the County were to take this approach, the total projected cost 

would be approximately $43.5 million for a 65 percent aerial deployment, and approximately $52.4 

million for an all underground deployment.  

1.5.4 SWOT Comparison of Alternatives  

It is important to consider the interplay of risk and reward in any approach the County takes, and to 

balance what is most meaningful for the County with what is feasible. A strengths, weaknesses, 
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opportunities, and threats (SWOT) analysis can reveal important information to help determine the 

best way to proceed with a given project. 

Table 2: SWOT Analysis of Potential Partnership Models  

 Middle-Mile Fiber to 
Incent Wireless 

Investment 

Hybrid Fiber-Wireless 
Option 

Fiber-to-the-Premises ς 
Dark Fiber Lease 

Strengths Enables greater 
connectivity with little 
County investment or risk. 

Middle-of-the-road 
solution between full fiber 
and wireless-only 
deploymentsτcould 
enable broader 
deployment than wireless 
alone, without the risks of 
an FTTP build. 

Most scalable and future-
proof infrastructure 
investment. Does not have 
same limitations as 
wireless deployment; fiber 
is not restricted to line-of-
sight. 

Weaknesses Can only reach 
approximately half the 
North End without 
additional County 
investment; no future plan 
for reaching remainder of 
target area. 

Relies on private 
partner(s) to market and 
sell services to recoup any 
ƻŦ /ƻǳƴǘȅΩǎ ƛƴǾŜǎǘƳŜƴǘΦ 

FTTP is a Premier product 
that may be too 
expensive/unnecessary for 
many users. 

Opportunities Enables the County to 
foster positive 
relationships with the local 
provider community. 

Enables deeper 
penetration into target 
area with less investment 
than full FTTP deployment, 
and supports future 
private investment.  

Once fiber is in the 
ƎǊƻǳƴŘΣ ƛǘ ƛǎ ŀ άŦǳǘǳǊŜ 
ǇǊƻƻŦέ ǘŜŎƘƴƻƭƻƎȅ ǘƘŀǘ Ŏŀƴ 
support a range of 
deployments and other 
needs for many years to 
come. 

Threats The County is relying 
entirely on the private 
sector and has minimal 
control. 

County must incur 
significant cost, and has no 
guarantee that it will 
recoup any of its 
expenses. 

Very expensive to deploy 
FTTP, particularly in areas 
where it may be difficult 
to build. 

1.5.5 Potential Partners  

CTC held preliminary discussions with wireless internet service providers (WISPs) in the area to gauge 

interest in partnership with the County to provide affordable, reliable internet service. In these 

ŘƛǎŎǳǎǎƛƻƴǎΣ ǿŜ ŜȄǇƭŀƛƴŜŘ ǘƘŜ /ƻǳƴǘȅΩǎ ƎƻŀƭǎΣ ƻŦŦŜǊŜŘ potential business models, and allowed the 

provider to make any suggestions as to what would inhibit or incent partnership.  

While only one company was marginally interested in a fully FTTP model, we identified five companies 

who expressed potential interest in serving the North End via a hybrid fiber-wireless model. 
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Each provider-expressed concerns toward the models proposed, and wanted further figures for 

determining feasibility. Providers are acutely aware of the low population density of the area, and 

wanted to ensure the project would make financial sense to help both the company and the County 

to recover the initial investment of network deployment. In addition, providers were quick to 

emphasize that standard pole and tower lease fees would be excessive, due to the low number of 

ǇƻǘŜƴǘƛŀƭ ŎǳǎǘƻƳŜǊǎ ƛƴ ǘƘŜ /ƻǳƴǘȅΩǎ bƻǊǘƘ 9ƴŘΦ  

tǊƻǾƛŘŜǊǎ ŀƭǎƻ ǎǳƎƎŜǎǘŜŘ ǎƻƭǳǘƛƻƴǎ ǘƻ ŀŎŎƻƳǇƭƛǎƘ ǘƘŜ /ƻǳƴǘȅΩǎ ƎƻŀƭǎΣ ƛƴŎƭǳŘƛƴƎ ǳǎƛƴƎ ŜȄƛǎǘƛƴƎ 

structures rather than building new poles, and expediting County processes to allow for provider 

construction. We discuss these potential partners, solutions, and summaries of our conversations 

further in section 2.4.  

1.6 The County Can Easily Reach Approximately Half of the Currently Underserved 

Population  

As the case study in Howard County illustrates, it is not always possible to address the entirety of a 

ƭƻŎŀƭƛǘȅΩǎ ŎƻƴŎŜǊƴǎ ǊƛƎƘǘ ŀǿŀȅΦ ²Ŝ ŀƴǘƛŎƛǇŀǘŜ ǘƘŀǘ IŀǊŦƻǊŘ County can reach about half of the 

underserved population in the North End through modest, inexpensive measuresτsuch as leveraging 

its existing assets to support one or more private providers deploying wireless equipment on existing 

towers within Harford County. However, the remaining 50 percent of the population that the County 

aims to serve will be more difficult and expensive to reach, regarŘƭŜǎǎ ƻŦ ǘƘŜ /ƻǳƴǘȅΩǎ ŀǇǇǊƻŀŎƘΦ 

Put simply, if the County is willing and able to make a sizeable investment, it can deploy an FTTP 

network deep into the North End to serve the target customer base. The estimated cost to construct 

the proposed FTTP h{t ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ /ƻǳƴǘȅΩǎ bƻǊǘƘ 9ƴŘ ǘŀǊƎŜǘ ǎŜǊǾƛŎŜ ŦƻƻǘǇǊƛƴǘ ǊŀƴƎŜǎ ŦǊƻƳ 

approximately $49.7 to $60.7 million, depending on the amount of aerial construction performed.  

Alternatively, the cost to take an incremental approach in which the County offers use of its existing 

fiber and tower assets to a private provider that will install fixed wireless equipment to serve end 

users is effectively zero. This approach does not require a capital investment by the County, just 

administrative and support costs to allow ISP access to towers and to provide backhaul over existing 

fiber.  

Between these two approaches is the possibility that the County can adopt a hybrid fiber-wireless 

network concept, in which the County deploys fiber infrastructure deeper into the target service area. 

Doing this will increase the network's aggregate capacity and reduce challenges with achieving the 

desired wireless cover area. However, it also increases capital costs because of the expense associated 

with deploying fiber and setting poles.  
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In a hybrid approach, the County will deploy backbone and distribution fiber but will not deploy fiber 

to the "last mile." Instead, the fiber will support various alternatives to serve the last mile, and the 

fiber that the County deploys will support a range of technologies. For example, a robust backbone 

and distribution fiber deep into the North End can support fixed wireless solutions and cellular 

networks including 5G. In one version of this approach, where the County deploys a dense backbone 

and distribution fiber deep into North End, we anticipate its costs to be approximately $43.5 million 

to $52.4 million. 

This approach represents a likely upper-bound to the range of potential hybrid fiber-wireless 

solutions.  Other conceivable configurations falling between the use of only existing towers and this 

far more robust model that provides ubiquitous, high-speed coverage, may be feasible with tradeoffs 

in cost versus capacity and ubiquitous coverage as the slide bar moves along the scale towards 

wireless and away from fiber. We offer the particular scenarios presented in this analysis as key data 

points that bound the potential range of costs and benefit, and recommend that the County further 

consider these hybrid approaches in more detail, potentially working with candidate private partners 

to more precisely understand their business requirements. 
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2 PublicςPrivate Partnership Models  

2.1 Model 1 ɀ Private Investment, Public Facilitation  

The first partnership model represents the lowest level of risk to the County. While not a fully 

mutually-beneficial partnership, it focuses on modest steps the County can take to facilitate 

implementation and delivery of broadband services.  

In this model, the County partners with a member of the private sector who is willing to invest capital, 

and design and deploy infrastructure. In addition, the private partner would assume responsibility for 

asset management, network services, and customer relations. In turn, the County facilitates 

construction through economic and procedural incentives, including tax benefits, streamlined 

permitting, public rights-of-way access, and allowing contracted inspectors to accelerate construction 

project timelines. In a best-case scenario, these processes can reduce the cost of outside plant 

construction by up to an estimated 8 percent.  

Examples of this model are most visible in the efforts of Google Fiber in cities such as Austin, Kansas 

City, and Nashville. Though Google primarily works with larger municipalities, there is significant 

demonstrated evidence of smaller companiesΩ ƛƴǘŜǊŜǎǘ ƛƴ ŜƴǘŜǊƛƴƎ ŀ ǇŀǊǘƴŜǊǎƘƛǇ ƭƛƪŜ ǘƘƛǎ ƳƻŘŜƭΦ ¢ƘŜǎŜ 

companies look to maximize their potential by offering local businesses and institutions targeted 

services.  

This partnership model is ideal for communities wishing to keep public cost as low as possible, and 

frequently results in increased broadband marketplace competition and incumbent equipment 

upgrades. However, in an un- or underserved locality such as the North End, these benefits most likely 

would not be immediately realized. Further, this model prevents the County from obtaining any 

control over the installed network assets or construction timeline, and can prove to be a public 

relations risk if ǎƻƳŜǘƘƛƴƎ ƎƻŜǎ ǿǊƻƴƎ ƻƴ ǘƘŜ ǇŀǊǘƴŜǊΩǎ ŜƴŘΦ  

2.1.1 Case Study: Holly Springs, NC 

The town of Holly Springs, North Carolina is a fantastic example of this partnership model in practice. 

Based on Town-made design and engineering plans, the Town built a robust fiber backbone capable 

of a dramatically higher capacity than broadband need deemed necessary at the time of construction. 

By creating a future-proof, widely distributed infrastructure, the Town possessed a powerful tool to 

attract potential private partners. Leveraging this fiber asset, the Town sought partners capable of 

bringing last-mile fiber to each household and business in the area. 

In addition to the infrastructure itself, the Town created policies and procedures, which clearly 

demonstrated its interest in facilitating partnership. By streamlining government processes, allowing 



Feasibility Study for Broadband in the North End  | January 2017 

 
 

26  

 

access to information and facilities, and providing project facilitation and support, the Town 

demonstrated its desire to be an active partner with the private sector. 

In mid-2015, Ting Internet announced it would partner with Holly Springs to expand network 

connections throughout the area. Not only did the Town attract Ting with the ability to lease middle-

mile fiber, but it also secured its confidence by enacting advantageous policy. ¢ƛƴƎΩǎ ƛƴǾŜǎǘƳŜƴǘ ƛƴ ǘƘŜ 

town is well underway with construction to the first few large residential subdivisions complete, and 

the official activation of its first FTTP customer announced in January 2017.  

2.2 Model 2 ɀ Private Execution, Public Funding  

The second model is a higher public risk, higher public benefit variation on the traditional municipal 

ownership model for broadband infrastructure. Similar to current models used in the U.S. for 

highways, toll roads, and bridges, this model is frequently used in Europe.  

In this model, the public entity makes a significant investment, while the private partner assumes a 

combination of engineering, construction, financing, operations, and/or maintenance responsibilities. 

Depending on the partnership, sources of public capital may come from the local government, or in 

some models, a fee assessed on local property owners.  

This model benefits the public partner as it capitalizes on the private ǇŀǊǘƴŜǊΩǎ ǎǘǊŜƴƎǘƘǎ ǘƻ ǇǊƻǾƛŘŜ 

turnkey network services over an extended period (20-40 years). By removing the logistical barriers 

to a locality accomplishing such a large project, the partnership provides an effective solution for both 

parties by enabling private execution and capital.   

The solution comes with the highest public risk of our three proposed models. If the private partner 

is unable to generate enough revenue to recover cost, or even sustainable profit margins, the public 

partner is still responsible, assuming the role of guarantor for the project. Further, the competitive 

nature of the broadband marketplace introduces inherent political problems. Were the County 

unable to garner enough support for the project, or a significant number of residents choose not to 

use the infrastructure, progress may be stalled or thwarted entirely. 

2.2.1 Case Study: Macquarie Capital 

Macquarie Capital pioneered this model in broadband infrastructure, proposing a scenario for 

network expansion. By using public funding, it looks to execute a complete FTTP network with 

potential long-term revenue benefits for the public. 

In its proposed model, Macquarie offers to provide network financing, construction, operations, and 

service delivery. In return, the locality pays Macquarie on an ongoing basis using funds collected from 

placing a monthly fee on pǊƻǇŜǊǘȅ ƻǿƴŜǊǎΩ ǳǘƛƭƛǘȅ ōƛƭƭǎΦ ¢ƘŜ model suggests that as time passes, 
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multiple ISPs will be able to compete to use the network to provide services to local homes and 

businesses, effectively lowering prices for customers. 

Macquarie theorizes that after the construction period, service revenue will grow over time. As this 

occurs, a portion of the profits will be shared with the locality. 

This model has been implemented to construct UTOPIA, a broadband network infrastructure of 15 

communities in Utah. The partnership secured Macquarie to finish construction and provide network 

service for 30 years, using capital generated from the monthly property owner utility fee. Deterred 

by the fee, several communities have opted out of the UTOPIA project, revealing a large risk in the 

Macquarie model: the suggested utility fee may prove too heavy a political lift in some communities. 

2.2.2 Case Study: SiFi Networks 

SiFi Networks proposes another yet-untested model to use public funds and private partner contracts 

to build an FTTP infrastructure. Lƴ ǘƘƛǎ ƻǇǘƛƻƴΣ ǘƘŜ L{t ǇǊƻǾƛŘƛƴƎ ǎŜǊǾƛŎŜ ƻŦŦǎŜǘǎ ǘƘŜ ǇǳōƭƛŎ ǇŀǊǘƴŜǊΩǎ 

Ŏƻǎǘǎ ǿƛǘƘ ƳƻƴǘƘƭȅ ǇŀȅƳŜƴǘǎ ǘƻ ǘƘŜ ǇŀǊǘƴŜǊ ǘƻ ǳǎŜ ǘƘŜ ŎƛǘȅΩǎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΦ 

Compensated by lease payments from the public sector, SiFi Networks provides financing and turnkey 

network construction and operations. After the initial build-out, SiFi Networks brings the public 

partner one or more ISPs to provide services. The ISP(s) then contract(s) with the locality to pay for 

ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ǳǎŜ ǘƘŜ ƴŜǘǿƻǊƪ ŀǘ ŀ ƴŜƎƻǘƛŀǘŜŘ ǊŀǘŜ ōŀǎŜŘ ƻƴ ǘƘŜ ƭƻŎŀƭƛǘȅΩǎ ŀŎǘǳŀƭ ŎƻǎǘΦ  

The main benefit of this model lies with actual cost-negotiated payments from the ISP(s) to offset 

lease payments to SiFi Networks. The inherent risk hinges on SiFi bŜǘǿƻǊƪǎΩ ŎƘƻǎŜƴ L{tόǎύΩ ŀōƛƭƛǘȅ ǘƻ 

realize significant revenue and profit margins. If the service provider were unwilling or unable to 

continue under the model, the local government is left to bear the burden of payments to SiFi 

Networks.  

2.2.3 Case Study: Symmetrical Networks  

Symmetrical Networks suggests a partnership similar to the above models, but with a few important 

changes, namely giving the public partner choice in the ISP to use, and the potential to negate the 

public ǇŀǊǘƴŜǊΩǎ ƳƻƴǘƘƭȅ ǇŀȅƳŜƴǘǎ. 

In SȅƳƳŜǘǊƛŎŀƭ bŜǘǿƻǊƪǎΩ ǇƭŀƴΣ ǘƘŜ ŎƻƳǇŀƴȅ ŀƴŘ ƛǘǎ ǇŀǊǘƴŜǊǎ ōǳƛƭŘΣ ŦƛƴŀƴŎŜΣ ŀƴŘ ǇǊƻǾƛŘŜ ǘǳǊƴƪŜȅ 

construction of a network operated by a public partner-chosen ISP. The public partner pays 

Symmetrical Networks a lease payment, which ǿƛƭƭ ŎƻǾŜǊ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ŘŜōǘ ǎŜǊǾƛŎŜΣ ƻǇŜǊŀǘƛƴƎ ŎƻǎǘǎΣ 

ŀƴŘ ƳŀǊƎƛƴǎΦ Lƴ ǘǳǊƴΣ ǘƘŜ L{t Ǉŀȅǎ ǘƘŜ ǇǳōƭƛŎ ǇŀǊǘƴŜǊ ŀƴ ŀƳƻǳƴǘ Ŝǉǳŀƭ ǘƻ ǘƘŜ ǇǳōƭƛŎ ǇŀǊǘƴŜǊΩǎ ǇŀȅƳŜƴǘ 

to Symmetrical Networks.  
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It is important to note that this model is estimated to be viable with a community take rate of 35 

ǇŜǊŎŜƴǘΦ [ƛƪŜ {ƛCƛ bŜǘǿƻǊƪΩǎ ƳƻŘŜƭΣ ǘƘŜ Ǿƛŀōƛƭƛǘȅ ƻŦ ǘƘŜ ǇŀǊǘƴŜǊǎƘƛǇ ƘƛƴƎŜǎ ƻƴ ǘƘŜ L{tΩǎ ŀōƛƭƛǘȅ ǘƻ 

generate sufficient revenue to cover its payment to the locality, its costs, and an acceptable operating 

margin. Thus, there is significant inherent risk to the public partner. If revenue falls beneath obligatory 

levels, the locality is still responsible for payments to Symmetrical Networks.   

2.3 Model 3 ɀ Shared Investment and Risk (Public ɀ Private Partnership)  

The third model represents a partnership in the truest sense of the word. In this model, the unique 

strengths of both partners are capitalized, and the primary benefit arises from each partner sharing 

the heavy lifting of the project. 

In this model, both partners develop a strategy to work together to realize their common goal in a 

framework unique to the project and locality itself. The public and private partners both leverage 

assets as appropriate, and negotiate logistics such as service provision, customer service operations, 

and maintenance to effectively realize their common goal. For greatest success, both must 

demonstrate willingness and an ability to compromise for the greater success of the project.  

This concept manifests in a variety of ways. Frequently, the public partner provides fiber already in 

use for civil services, and the private partner invests to expand said fiber to develop a robust FTTP 

infrastructure. The ǇǳōƭƛŎ ǇŀǊǘƴŜǊ ǊŜŎŜƛǾŜǎ ƳǳƭǘƛǇƭŜ άƻŦŦ ǘƘŜ ōŀƭŀƴŎŜ ǎƘŜŜǘέ benefits, including 

substantial educational, health, and environmental benefits. Additionally, the private partner secures 

considerable upfront and long-term savings and enormous operational capabilities.  

2.3.1 Case Study: Westminster, MD 

The city of Westminster, MD demonstrates one of the most successful instances of this type of 

partnership. Greatly underserved by incumbent providers, and located in an area with no major 

highways, the City found itself with little potential for economic development. In 2010, Maryland won 

a federal award to bring fiber infrastructure to the state, and fiber was constructed within the City.  

The City wanted to expand the fiber within City limits, but did not have a municipal utility to help 

encounter the problem. Further, the City had neither the resources, expertise, nor the political will to 

build a competitive ISP. The City made a visionary shift in perspective: viewing the fiber assets brought 

by the state as an asset like water and sewage lines, noting the possibility of using the infrastructure 

for public good. 

The City decided to build, own, and maintain dark fiber. They then sought a partner to light the fiber, 

provide service, and handle customer relations. This allowed the City to remain independent of 

network and customer operations, mitigating management risks. 
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After releasing a request for proposals, the City partnered with Ting InternetΣ ǿƘƻ ǎƘŀǊŜŘ ǘƘŜ /ƛǘȅΩǎ 

vision of an open-access network facilitated by a strong partnership. While there are elements of risk 

to both partners, the partnership ensures both sides will be active partners in the deal. The City 

assumes the risk of funding the dark fiber, while Ting will pay the City a two-tiered lease payment, 

one portion based on the number of passings in the network, and the second portion based on the 

number of subscribers on the network. This structure incents Ting to both accrue customers, and 

continue to provide quality service to those already subscribed. 

Further, the partnership secures mutual financial benefit for both partners after the network is 

deploȅŜŘ ŀƴŘ ŦǳƴŎǘƛƻƴƛƴƎΦ !ƴȅ ǉǳŀǊǘŜǊ ǿƘŜǊŜ ¢ƛƴƎΩǎ ƭŜŀǎŜ ƻōƭƛƎŀǘƛƻƴǎ ŀǊŜ ƭŜǎǎ ǘƘŀƴ ǿƘŀǘ ǘƘŜ /ƛǘȅ 

needs to cover debt service, the provider will pay the City half of the deficit. In any quarter where 

¢ƛƴƎΩǎ ƻōƭƛƎŀǘƛƻƴǎ ŀǊŜ ƎǊŜŀǘŜǊΣ ǘƘŜ ǇǊƻǾƛŘŜǊ ǿƛƭƭ ōŜ ǊŜƛƳōǳǊǎŜŘ ǘƘŜ ŜǉǳƛǾŀƭŜƴǘ ŀƳƻǳƴǘΦ [ŀǎǘƭȅΣ ƻƴŎŜ 

¢ƛƴƎ Ƙƛǘǎ ŎŜǊǘŀƛƴ ǊŜǾŜƴǳŜ ǘƘǊŜǎƘƻƭŘǎΣ ƛǘ ǿƛƭƭ ǎƘŀǊŜ ǘƘŜ ǊŜǾŜƴǳŜΣ ŀǿŀǊŘƛƴƎ ǘƘŜ /ƛǘȅΩǎ ǊƛǎƪΦ 

This partnership is a solid example of ideal mutuality in a partnership: capitalizing on strengths, 

mitigating risk, and reaping shared rewards.  

2.3.2 Case Study: Garrett  County, MD 

Garrett County demonstrates a successful partnership, which closely resembles IŀǊŦƻǊŘ /ƻǳƴǘȅΩǎ ƻǿƴ 

broadband landscape at present.  

The area is a relatively remote community, which struggled to obtain dependable internet service due 

to its mountainous terrain and remote households. Before construction, the only service available 

was either the inadequate speed of DSL or mobile wireless broadband, hindered greatly by data caps. 

For this reason, the county struggled to attract and retain businesses and teleworkers, and enable 

home-based businesses and schooling.  

The County decided to gradually build fiber out to certain institutions, hoping they could eventually 

leverage the asset to attract a partner to help to expand the network to households in the area. In 

September 2015, Declarations Networks Group (DNG) partnered with the County to deploy a fixed-

wireless network to the underserved areas in the County. After an initial County investment of 

$750,000, matched by the Appalachian Regional Commission (ARC), DNG committed to more than 

match the County to provide both capital and operational expertise to the project, enabling the 

County to reduce the number of homes without broadband access options to nearly zero percent. 

While this partnership does entail a sizeable County investment, the money comes with enormous 

economic value for the dollar, enabling home schooling, teleworking, and bringing Internet service to 

roughly 3,000 under- ƻǊ ǳƴǎŜǊǾŜŘ ƘƻƳŜǎΦ ¢ƘŜ /ƻǳƴǘȅΩǎ ŀōƛƭƛǘȅ ǘƻ ǇǊƻǾƛŘŜ ŘŀǊƪ ŦƛōŜǊΣ ŎƻǳǇƭŜŘ ǿƛǘƘ ƛǘǎ 



Feasibility Study for Broadband in the North End  | January 2017 

 
 

30  

 

willingness to take on some of the risk attracted DNG, enabled the partnership to bring broadband to 

nearly every home in the County. 

2.4 Potential Partners  

hƴŜ ƻŦ ǘƘŜ /ƻǳƴǘȅΩǎ Ǝƻŀƭǎ ƛƴ ǘƘƛǎ ŦŜŀǎƛōƛƭƛǘȅ ŀƴŀƭȅǎƛǎ ǿŀǎ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ǇǊƛǾŀǘŜ ǎŜŎǘƻǊΩǎ ǿƛƭƭƛƴƎƴŜǎǎ 

to partner with the County to address connectivity gaps.  

2.4.1 Overview of Discussions with Potential Partners  

CTC conducted high-level discussions with WISPs in the Harford County area to gauge the amount of 

ƛƴǘŜǊŜǎǘ ƛƴ ǘƘŜ /ƻǳƴǘȅΩǎ ƎƻŀƭǎΣ ƛŘŜƴǘƛŦȅ ŎƻƴŎŜǊƴǎΣ ŀƴŘ ŀǎǎŜǎǎ ǘƘŜ ŦŜŀǎƛōƛƭƛǘȅ ƻŦ ǇŀǊǘƴŜǊǎƘƛǇ ǿƛǘƘ ǘƘŜ 

County. In identifying these potential partners, we surveyed 18 ISPs and WISPs, five of which 

expressed potential interest in providing services to the North End.  

In these discussionsΣ ǿŜ ŜȄǇƭŀƛƴŜŘ ǘƘŜ /ƻǳƴǘȅΩǎ ƎƻŀƭǎΣ identified potential challenges of the project, 

and requested the provider share any concerns or strategies for bringing services to the area. We also 

ƎŀǳƎŜŘ ǘƘŜ ǇǊƻǾƛŘŜǊΩǎ ǇǊŜǎŜƴŎŜ ƛƴ IŀǊŦƻǊŘ /ƻǳƴǘȅΣ ŀǎ ǿŜƭƭ ŀǎ ƛƴǉǳƛǊŜŘ ŀōƻǳǘ ǘƘŜƛǊ ŜȄǇŜǊƛŜƴŎŜ ǿƛǘƘ 

operating fixed-wireless equipment and networks.  

Of those providers not interested, the primary determiner was the low population density of the area, 

deeming large investment in new infrastructure for a small customer base unfeasible. Multiple 

potential providers expressed that they would not be able to justify standard pole leasing fees due to 

the low number of customers served. Companies also were quick to suggest that partnerships 

frequently involve assuming non-traditional roles, processes, and services for which they felt unfit or 

simply did not want to navigate cumbersome responsibilities with little payoff. 

The providers who expressed interest were clear that expansion needed to make sense financially. 

Further, that the County would need to understand the unique pricing schemes necessary for both 

user and provider to make service provision feasible. Each provider had unique models it suggested 

for the North End, each with unique concerns. Most providers expressed a need for high speed 

internet from the county, and expressed that County willingness to build middle mile fiber enhances 

the attractiveness of the project greatly. 

Freedom Broadband ς Interested in provision over a fixed-wireless network, using existing structures 

(buildings, silos, water towers etc.) as poles or towers. In this business model, Freedom provides 

ǎŜǊǾƛŎŜ ŦŜŜ ƛƴŎŜƴǘƛǾŜǎ ǘƻ ƴŜǿ ŎǳǎǘƻƳŜǊǎ ǘƻ ŀƭƭƻǿ CǊŜŜŘƻƳ ǘƻ ǇƭŀŎŜ ŜƭŜŎǘǊƻƴƛŎǎ ƻƴ ŎǳǎǘƻƳŜǊΩǎ 

ǇǊŜƳƛǎŜǎΣ ŜƴŀōƭƛƴƎ ǘƘŜ ǇǊƻǾƛŘŜǊΩǎ ŦƻƻǘǇǊƛƴǘ ǘƻ ŜȄǇŀƴŘ ŀǘ ŀ ƭƻǿŜǊ ŎƻǎǘΦ ¢ƘŜ ŎƻƳǇŀƴȅΩǎ Ƴŀƛƴ ŎƻƴŎŜǊƴ ƛǎ 

obtaining wholesale-lit fiber within the County to broadcast internet to residences and businesses. 

Freedom is not interested in using County-provided electronic equipment for the last mile of the 

network, unless it is the same hardware it is already using in other networks. Freedom is interested 
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in a partnership model like the one it is currently involved in in Howard County. In this partnership, 

CǊŜŜŘƻƳ ŀƴŘ ǘƘŜ /ƻǳƴǘȅ ƘŀǾŜ ŀƴ ŀƳƛŎŀōƭŜ άƭƻƻǎŜέ ŀƎǊŜŜƳŜƴǘ ǿƘŜǊŜ the partners share information, 

and the County suggests where FreedomΨǎ ŜȄǇŀƴǎƛƻƴ ǿƻǳƭŘ ōŜ Ƴƻǎǘ ōŜƴŜŦƛŎƛŀƭ ŦƻǊ ōƻǘƘ ǇŀǊǘƛŜǎΦ 

Port Networks ς Interested in further discussion to identify a solution, but expressed if a viable plan 

is created, it would be very interested in partnership. tƻǊǘ bŜǘǿƻǊƪǎΩ Ƴŀƛƴ ŎƻƴŎŜǊƴ ƛǎ ǘƘŜ ŦŜŀǎƛōƛƭƛǘȅ 

ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΣ ǎǳƎƎŜǎǘƛƴƎ ƛŦ ǘƘŜ /ƻǳƴǘȅ ŎƻǳƭŘ άƛŘŜƴǘƛŦȅ ŀƴŘ ŎǳƭǘƛǾŀǘŜ ŘŜƳŀƴŘέ ƛƴ ǎǳŎƘ ŀ ǿŀȅ ǘƘŀǘ 

ƴŜǘǿƻǊƪ ŜȄǇŀƴǎƛƻƴ ǎŜŜƳǎ ǾƛŀōƭŜΣ ƛǘ ǿƻǳƭŘ ōŜ ǾŜǊȅ ƛƴǘŜǊŜǎǘŜŘΦ Lƴ tƻǊǘΩǎ ǎǳƎƎŜǎǘƛƻƴǎ, County-built 

middle mile fiber is necessary, and Port Networks would own and operate the wireless electronics to 

deliver last-mile services. 

Quantum Internet Services ς Interested in both fixed-wireless and greenfield FTTP models. Quantum 

would like to develop a strategy to serve both the North End and the more densely-populated 

southern parts of the County. In its estimation, the biggest concern in the North End is the price of 

construction, coupled with the headache of bureaucratic process. Were Quantum to pursue 

ŜȄǇŀƴǎƛƻƴΣ ǘƘŜ ǇǊƻƧŜŎǘ ǿƻǳƭŘ ƴŜŜŘ ǘƻ ōŜΥ άǾŜǊȅ ŀǘǘǊŀŎǘƛǾŜ ŦƛƴŀƴŎƛŀƭƭȅΦέ vǳŀƴǘǳƳ ŜȄǇǊŜǎǎŜŘ ƛǘ ǿƻǳƭŘ 

be especially interested in a model where the County builds and lights poles, and provides space on 

the poles for a feasible lease fee. Further, the provider would need to figure out how to get 

ŎƻƴƴŜŎǘƛǾƛǘȅ ƛƴǘƻ ǘƘŜ /ƻǳƴǘȅΣ ōǳǘ vǳŀƴǘǳƳΩǎ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜǎ Řƻ ƴƻǘ ōŜƭƛŜǾŜ ǘƘŀǘ ǿƛƭƭ ōŜ ŀ ŘƛŦŦƛŎǳƭǘ 

task. 

Sugarloaf Network Systems ς Interested in a fixed-wireless model where the County provides high-

speed internet, and Sugarloaf constructs 96-foot poles (enough to reach 10 to 20 feet above tree 

tops) to broadcast signals between towers throughout the North End. In this model, Sugarloaf expects 

the County to facilitate zoning and permitting to expedite pole ŎƻƴǎǘǊǳŎǘƛƻƴΦ {ǳƎŀǊƭƻŀŦΩǎ ǇǊƛƳŀǊȅ 

concern is being able to own their own poles so that they do not have to deal with the logistics of 

electronics maintenance on privately owned poles. In turn, it is also concerned about providing power 

to these poles, especially in remote areas. For this model, the network infrastructure is mostly 

wireless, providing backhaul connections across terrain where OSP fiber may not be feasible.  

Telegia ς Interested in a true partnership, with solid measurable benefits for both parties. The 

company is open to the models proposed in this report, but with a clear emphasis that the County 

would need to facilitate processes on its end and allow the partner to operate a successful ISP. Telegia 

stressed that pole lease rates would need to reflect the low number of customers being served, and 

County network assets would need to be managed in a way that outages and other issues are quickly 

and efficiently solved. In our discussions, pricing for Telegia plans for similar network infrastructure 

models were quite high compared to more densely-populated areas, but the company points out that 
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at times, customers need to share some of the cost of building in excessively difficult surrounding 

terrain. 

2.4.2 The County Can Partner Imminently with One or  More Wireless Providers  for 

Minimal Investment  

The County is in a position to take small steps and incur minimal cost to work with one or more private 

partners to encourage deployment a fixed wireless solution in the North End, and there appears to 

be significant interest from the private sector in partnering with the County.  

The existing towers could serve nearly 50 percent of potential customers in the effective coverage 

area. That is, the County can encourage deployment with low-cost tower attachments and backhaul 

from the towers. With this approach private WISPs could potentially reach approximately half of its 

target 12,900 passings in the North End. As we noted, this does not address the remaining 50 percent 

of passings, which will be more difficult to reach. 

However, if the County lowers barriers for ²L{tΩǎ, this may enable the private sector to take its own 

steps toward penetrating the North End beyond the initial, easily-served 50 percent. The County may 

work with its partner(s) to develop contractual obligations that ensure the partner(s) continue to 

obtain additional customers,5 ǿƘƛŎƘ Ƴŀȅ ƘŜƭǇ ǘƻǿŀǊŘ ǘƘŜ /ƻǳƴǘȅΩǎ Ǝƻŀƭ ƻŦ ǎŜǊǾƛƴƎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ 

12,900 passings in the North Endτparticularly if the County decides to offer tower access at no cost 

to one or more private providers. 

Of course, the County cannot force a partner to build or deploy in areas where the private provider 

cannot obtain a favorable return on investment (ROI), which is why the incumbent upgrade model we 

discussed in Section 1.4 ƛǎ ƻŦǘŜƴ ƴƻǘ ǎǳŦŦƛŎƛŜƴǘ ǘƻ ŀŘŘǊŜǎǎ Ƴŀƴȅ ŎƻƳƳǳƴƛǘƛŜǎΩ ƴŜŜŘǎΦ .ǳǘ ƛŦ ǘƘŜ /ƻǳƴǘȅ 

can find ways to incent investment by offsetting costs for one or more private partners, this may be 

a reasonable approach to driving infrastructure deployment deeper into the target service area. If a 

private provider does not have to pay for access to a tower or backhaul, it may be more willing or able 

to deploy.   

                                                      
5 While CTC cannot provide legal guidance, we encourage the County to work with its legal counsel to ensure that any 
partnership contract it enters is carefully negotiated to ensure the most mutually favorable partnership arrangement. 
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3 Middle Mile Fiber and To wer Access to Incent Investment  
Developing a solution to address the need for improved broadband services in the more rural areas 

of the County presents unique challenges, particularly if the strategy must provide a return on 

investment and ongoing revenues that cover operating costs.  Without consideration of secondary 

economic development benefits in the long-term, the market potential ƛƴ ǘƘŜ /ƻǳƴǘȅΩǎ bƻǊǘƘ 9ƴŘ is 

not likely to support an FTTP deployment, given the low density of potential business and residential 

customers. We thus begin our examination of technical strategies to deliver broadband connectivity 

to the North End with a relatively low-risk approach that could potentially attract a private partner 

with little or no new investment by the County.  

Specifically, the proposed technical solution consists of a WISP-installed fixed, unlicensed broadband 

wireless network leveraging only existing County fiber and communications towers. This approach 

would enable a commercial provider to deliver fixed wireless broadband services to a large 

percentage of the underserved and unserved residents and businesses at speeds comparable to, or 

greater than that of DSL and similar fixed wireless services available in neighboring Counties (generally 

10 Mbps, or less). For a limited number of customers, speeds upwards of 50 Mbps would be a 

reasonable target, particularly for businesses.   

The County might be able to reduce cost barriers sufficiently to attract a commercial provider simply 

by offering access to existing communications towers, as well as HMAN fiber for backhaul.  

Alternatively, the County could conceivably build and operate the network itself with contractor 

support.  In either case, this strategy represents a conservative approach to facilitating a much-

needed service to existing residents and businesses, while promoting economic growth that might 

lead to more robust services in the future. 

The following sections describe the technical approach and associated deployment costs of this 

candidate approach. Please note that the costs presented in this section would be the responsibility 

of the WISP. 

3.1 Technical Approach  

The proposed plan consists of creating broadband wireless access points from towers currently 

supporting County radio communications, and leveraging HMAN fiber optics for backhaul 

connectivity. At each tower location, base station wireless equipment would be installed to 

communicate directly with CPEs located within an estimated range of up to five miles. The base 

station radios would operate in the unlicensed 5 GHz band, which provides substantially more 

spectrum than the 2.4 GHz band, allowing the use of multiple, non-overlapping 40 MHz channels at 

each location to increase capacity and coverage. We anticipate each tower would be equipped with 
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up to four dedicated base station radios and directional antennas, each providing coverage over a 90-

degree sector.  

Communications in the 5 GHz band, as with 2.4 GHz unlicensed spectrum, are prone to degradation 

due to physical obstructions, and unlicensed bands have the inherent challenge of interference from 

other widespread, competing uses. However, the use of multiple input, multiple output (MIMO) 

technology, similar to that which is used in the most recent versions of Wi-Fi (802.11n and 802.11ac), 

coupled with high-gain directional antennas provides substantial tolerance for obstructions and 

interference, as well as much greater range compared to typical mobile applications of this spectrum 

(e.g. Wi-Fi and cordless phones, for example).  

Each antenna should be installed on the towers as high as possible to maximize the potential for line-

of-sight (LOS) to the CPE. At the customer location, the CPE will likely be mounted to the side or roof 

of the building facing the closest tower. The CPE can also be mounted to a pole on the roof of a 

building, and will connect directly to an indoor customer interface device providing both Wi-Fi and 

hardwired Ethernet connections.  

A high-level schematic illustrating this candidate solution is shown in Figure 3. 
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Figure 3: Wireless Broadband Concept  
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This solution would not support mobile access, but rather would be limited to connections between 

the base station radios and CPE radios installed in fixed locations. In other words, each connection 

will be part of an engineered solution, with installation effort comparable to that of direct broadcast 

satellite television service. 

3.1.1 Tower Sites  

There are five candidate towers currently used for County radio communications, each connected to 

HMAN fiber (Figure 4).  Each of these towers are relatively large structures capable of supporting long-

range microwave communications equipment, and likely could support the comparatively minimal 
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structural and electrical requirements of the candidate broadband solution with little or no 

modification.  Each would be used to support up to four base station radios mounted at a height near 

the top of the structure, as listed: 

¶ Conowingo Tower (FCC registration 1234643), 340 feet 

¶ Hickory Tower (FCC registration 035848), 322 feet 

¶ Lapidium Tower (FCC registration 1062377), 170 feet 

¶ Madonna Tower (FCC registration 1062375), 170 feet 

¶ Whiteford Tower (FCC registration 1062373), 200 feet 

We note that all but the Conowingo tower are County-owned, which is owned by the State of 

Maryland.  A candidate commercial provider would likely incur lease fees for access to this tower, 

unless the County could negotiate access on its behalf.  
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Figure 4: Candidate Wireless Broadband Towers  
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3.1.2 Technical Specifications  

The following summarize the key technical specifications for the radio hardware used as the basis for 

our conceptual design and cost estimates. 

¶ Four base station radios per tower, each providing the following: 

o Outdoor base station radio unit supporting 5 GHz transmission, 40 MHz channel 

widths, and 300 Mbps MIMO transmission (2x2 spatial stream configuration, or 

greater) 

o Gigabit Ethernet interface to HMAN or commercial provider handoff supporting 

άQinQέ double frame tagging 

o Directional sector antennas providing a minimum gain of at least 16 dBi 

o RF output power of at least 22 dBm 

 

¶ CPE configuration providing: 

o Outdoor customer radio module supporting 5 GHz transmission, 40 MHz channel 

widths, and 300 Mbps MIMO transmission (2x2 spatial stream configuration, or 

greater) 

o Integrated directional antenna providing a minimum gain of at least 23 dBi 

o RF output power of at least 22 dBm 

o Separate indoor customer gateway router providing 802.11ac / 802.11n Wi-Fi access, 

Gigabit Ethernet customer interface, and PoE support for outdoor radio module 

Candidate hardware includes the Cambium PMP 450i, Proxim Tsunami, and Ubiquiti airMAX product 

lines. 

3.1.3 Capacity and Coverage Estimates 

The total coverage area of this solution within the North End target area will be impacted by the ability 

to mount CPE antennas in an elevated location with line-of-sight (LOS), or near LOS, to a base station 

antenna.  Radio Frequency (RF) interference is a potential source of degradation when using 

unlicensed frequencies, though in practice, the high directionality of the antennas and the rural 

nature of the target coverage area will provide significant protection from this type of interference.   

Figure 5 provides a relatively conservative modeling of predicted coverage based on the hardware 

technical specifications described above, as well as: 1) placement of base station antennas at the 

highest point on the candidate towers; and 2) placement of CPE antennas at 15 feet or more above 

ground level. ²Ŝ ǳǎŜŘ ǘƘŜ ά[ƻƴƎƭŜȅ-wƛŎŜέ LǊǊŜƎǳƭŀǊ ¢ŜǊǊŀƛƴ aƻŘŜƭ ǘƻ ǇǊƻǾƛŘŜ ŀ ǊŜƭŀǘƛǾŜƭȅ ŎƻƴǎŜǊǾŀǘƛǾŜ 

coverage analysis, incorporating an average ground clutter height of 45 feet to account for foliage, 

manmade structures, and anything else that might impact radio wave propagation. While the focus 
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of our analysis and cost estimates are the North End boundary depicted in the figure, these coverage 

models demonstrate that significant coverage could be achieved towards the south in more 

populated, central areas of the County. 

Figure 5: Overview of Predicted Wireless Coverage  

 

In total, we estimate the candidate solution will provide coverage over 149 square miles within the 

County, of which 102 square miles fall within the target North End boundary. This equates to 

ŀǇǇǊƻȄƛƳŀǘŜƭȅ уΣмлл ǇƻǘŜƴǘƛŀƭ bƻǊǘƘ 9ƴŘ ŎǳǎǘƻƳŜǊǎ όάǇŀǎǎƛƴƎǎέύΣ ƻǊ сн percent of the total 12,900.   

The coverage depicted above is neither guaranteed, nor necessarily the upper limit. Coverage beyond 

the five-mile target radius per tower is feasible on a case-by-case basis, but for capacity purposes, the 

conceptual design seeks to limit this range.  Furthermore, our design model and cost estimates 

assume CPE antennas are mounted at a modest average height of only 15 feet above ground level.  

Indeed, we can expect nearly any resident or business with a taller mounting structure, or who is 

willing to install a taller antenna mast, would be able to achieve connectivity to one of the five 


















































































































































































