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Next Steps 
The near- and long-term next steps for project stakeholders are summarized below: 

Action Responsible Agency 
NEAR-TERM 

Finalize the fiber sharing agreement SANDAG, in coordination with partner 
agencies 

Finalize the ISP service cost repository and 
make it available to partner agencies SANDAG 

Finalize the dark fiber lease calculator and 
make it available to partner agencies SANDAG 

Circulate decision flow-chart internal to 
SANDAG to coordinate digital infrastructure 

installation 
SANDAG 

Finalize design for four proposed broadband 
projects SANDAG 

LONG-TERM 
Use the fiber sharing agreement in upcoming 

broadband projects Regional and local agencies 

Use the ISP service cost repository to 
negotiate third-party service provider costs Regional and local agencies 

Use dark fiber lease calculator Regional and local agencies 

Determine appropriate governance structure 
for San Diego Region Regional and local agencies 
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a result, the agency can react efficiently by retiming their signals or updating a changeable message 
sign to help drivers understand real-time conditions and make better informed decisions.  

1.3.3 Regional Control of Traffic Systems 
There are many corridors throughout San Diego County whose limits fall within multiple jurisdictions. 
When these corridors are not part of a State route, signal maintenance and timing are controlled by 
separate local agencies along the corridor. In the event of an emergency (e.g., wildfire), the local 
agencies maintaining and operating each of the traffic signal systems would have to implement timing 
changes to help mitigate additional congestion. Local agencies may not have the staff needed to 
manage these conditions. The regional communications network could provide the infrastructure 
necessary to connect multiple TMCs and allow regional agencies to take control of the local agency’s 
traffic systems when necessary.  

If infrastructure connects the TMCs of agencies, the local agency can hand over the controls of their 
traffic system to a regional agency. This connection would be especially important if there is a major 
incident on a freeway and vehicles are being diverted onto a corridor in a local agency’s jurisdiction. 
The regional agency is more likely to have the resources to respond to incidents and can manage the 
emergency at a regional level if necessary. 

Also, if a local TMC needs to be evacuated due to a natural disaster, a regional agency would be able 
take control of the local traffic system. Communications infrastructure between the regional and local 
agency would allow the regional agency to make updates to the traffic system, such as updating 
changeable message signs and traffic signal timing, to appropriately respond to the emergency.  

1.3.4 Connected and Autonomous Vehicles (C/AV) 
In addition to current technology that can be leveraged by agencies after the deployment of the 
regional communications network, there are also potential use cases that might arise with future 
technologies. C/AV infrastructure captures location data from vehicles which are compiled at an 
agency’s TMC. Location data includes position, speed, and other useful metrics that can be used by 
public agencies to understand traffic conditions. This data transfer between vehicles and infrastructure 
could make traffic flow safer and more efficient.  

Agencies could share a C/AV data processing system license through a digital infrastructure network, 
which lowers the financial barrier into investing and leveraging this technology.  

1.4 Benefits 
There are many benefits that the San Diego region will gain from a digital infrastructure network, over 
their existing operations and for the next decade and beyond.  The benefits are discussed more 
specifically below. They are additive and require backbone infrastructure to maximize benefits.  

1.4.1 Increased Regional Capacity 
With a digital infrastructure network, the San Diego region will gain a communications system that 
provides coverage and capacity throughout regional and local agency jurisdictions. This regional 
network capacity will meet or exceed operational requirements for transportation use cases, which is 
an improvement over existing network capabilities. The network will be designed in a modular, 
scalable manner that will allow the addition of users as needed. There will also be enhanced 
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communications redundancy, which will improve reliability of transportation technology and, as a 
result, traffic operations.  

1.4.2 Cost Effective 
The proposed digital infrastructure network will leverage existing communications infrastructure and 
investments already made by regional and local agencies. A coordinated investment in 
communications infrastructure will reduce duplication of efforts between regional and local projects. 
This approach will also enable agencies to share the cost of building, maintaining, and managing the 
network among multiple agencies.  

Also, the digital infrastructure network will add new communication alternatives in areas where private 
sector broadband is not currently available. In the future, the network will reduce or even eliminate the 
need for agencies to lease communications infrastructure.  

1.4.3 Operational Improvements 
A digital infrastructure network will improve service delivery by providing faster and more reliable 
communications for transportation use cases. This network will support the continued trend of local 
agencies transitioning to remote and cloud-based services, for an increasingly distributed workforce. It 
will also provide added capacity which allows for video-heavy applications (i.e., sharing real-time 
video feeds to improve traffic operations). This approach opens a new arena for local agencies to 
innovate and experiment with transportation technologies that depend on the availability of a reliable 
broadband network.  

This network will be especially helpful during emergencies that impact broadband networks (e.g., 
wildfires, earthquakes), by providing backup communications resources. A digital infrastructure 
network will allow interoperability and shared control of systems (only when desired by local 
agencies), enhancing operation capabilities during major incidents, regional emergencies, and after 
hours.  

1.4.4 Digital Divide 
Individual agencies can leverage this network to build their own extensions to serve local needs, such 
as supporting new strategies toward closing the digital divide. Potential strategies include public Wi-Fi 
and installing infrastructure for commercial and residential use. This network will also increase the 
competitiveness of local agencies in future grant applications addressing the digital divide.  
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1.5 Roles and Responsibilities 
Table 1 summarizes project stakeholders and their corresponding roles and responsibilities.  

TABLE 1: ROLES AND RESPONSIBILITIES 

Project Stakeholder Roles & Responsibilities 
SANDAG Project lead. 
California Department of Transportation 
(Caltrans)  

Provide feedback on current conditions and needs. 
Support implementation of proposed projects.  

California Department of Technology 
(CDT) 

Provide record of current and proposed Middle-Mile 
network through online GIS tool.  

Cities, Tribes, and County Provide record of current fiber network, current policies, 
community needs, and O&M availability.  

Fire Protection Agencies (non-tribal) Provide feedback on current conditions and needs, 
potential to house hub equipment. 

Education Districts (K-12, Community 
College, Public Universities) 

Provide feedback on current conditions and needs. 
 

Healthcare Districts 

Water Agencies 

Transit Agencies 

Port of San Diego 
Private Internet Service Providers 
(ISPs) Potential broadband infrastructure build out partner. 

 

2 Existing Conditions 
This section outlines the current and anticipated fiber communications infrastructure, drawing from 
SANDAG's regional broadband inventory, stakeholder-provided inventories from project interviews, 
and insights gleaned from other communication and broadband master plans within the region.    

2.1 Methodology 
The existing conditions were gathered from recently published planning documents and public agency 
and private entity broadband network maps. Online surveys were conducted to get stakeholder 
feedback. Interviews based on survey outcomes were conducted to focus on specific issues identified 
in the gap assessment, such as governance and technology, to help inform a regional market 
analysis.  Building on these efforts, this gap assessment was developed to summarize the current 
broadband needs in San Diego County.  

2.2 Planning Document Review  
It is important that this Plan development is consistent with previous and ongoing complementary 
planning efforts throughout the region. Table 2 summarizes the planning documents that were 
reviewed to inform this effort.   
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2.3 Existing Broadband Infrastructure 
This section summarizes the existing broadband infrastructure in San Diego County, collected as part 
of the Plan development to assist in determining network coverage gaps.  

2.3.1 Public Infrastructure 

2.3.1.1 Barona Indian Reservation 
The Barona Tribe operates a small fixed wireless network to provide internet to buildings that do not 
have access to a hardwire broadband connection. Many community and government buildings rely on 
a fixed wireless network, which includes all tribal residences and public buildings. The fixed wireless 
services are fiber-backed, and the fiber backbone receives services from AT&T. The wireless internet 
service does not provide FCC-defined broadband speeds.  

2.3.1.2 City Infrastructure 
The Cities of San Diego, San Marcos, Carlsbad, Chula Vista, Lemon Grove, Oceanside, and El Cajon 
have City-owned fiber shown in the maps in Appendix A. Imperial Beach and Solana Beach can also 
be found in Appendix A, but their existing fiber is very minimal. Poway, Escondido, and Santee also 
have some City-owned fiber.  

Figure 1 shows a high-level summary of the publicly owned broadband in northern and southern San 
Diego County. Caltrans, MTS, San Diego County, and the City of San Diego own most of the public 
broadband infrastructure in San Diego County. The fiber ranges from 72 to 144 strands. MTS and the 
City of San Diego have a fiber use agreement where MTS operates and maintains City fiber strands 
to create a redundant network path for MTS’s communication network. 

Public broadband primarily exists in urban areas, such as the City of San Diego, or along major 
highways, like I-15 and I-5. Mountainous and rural areas have minimal public broadband 
infrastructure, resulting in agencies relying on private ISPs. Microwave connections provide additional 
service for areas in the eastern and southern regions of the County.  
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FIGURE 1: SAN DIEGO PUBLIC AGENCY-OWNED BROADBAND  
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2.3.2 Private Infrastructure 
AT&T, Cox Communication, Spectrum, and Crown Castle are the three primary ISPs that operate in 
San Diego County. Figure 2 shows Crown Castle’s coverage in the County.  

 
FIGURE 2: CROWN CASTLE – SAN DIEGO COUNTY 
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2.4 Planned Infrastructure 
The following is a summary of planned regional communications infrastructure and corresponding 
projects of regional significance that may be implemented within the next five years.  

2.4.1 California State Middle Mile 
Figure 3 shows a map of the statewide network project status. 

 
FIGURE 3: STATEWIDE NETWORK PROJECT STATUS1 

As part of the California Department of Technology’s Broadband for All program, the Middle Mile 
Broadband Initiative will install fiber along several highways in San Diego County including I-5, I-8, I-
15, SR-54, SR-125, and SR-163. There are 411 total miles of fiber installed, as of April 2024. This 
fiber will facilitate last-mile broadband connections across the state to connect unserved and 
underserved communities. There have not yet been any fiber sharing agreements executed between 
the California Department of Technology and Caltrans or other local agencies.  

 

 
1 https://experience.arcgis.com/experience/e2540ace2ac248ee8c3350aa39395342/page/Project/ 
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customers or participants in a regional broadband network that is specifically designed to serve the 
needs of government agencies.  

The likelihood of agency participation in a regional broadband network depends on a variety of 
factors, including the quality of the product, the price of the product, the agency’s IT policies, 
procurement policies, the agency’s administrative capacity, and other internal factors that may 
influence an agency’s willingness or ability to transition from status quo service to a new and different 
provider. The primary factors to consider are whether the new network offers better upload/download 
speeds, more bandwidth, a wider service area, and/or a lower price than the service that is also 
available. Additional factors to consider are whether participation in the regional broadband network 
delivers other potential benefits, such as access to competitive grant funding or to regional services 
that might otherwise not be available.  

In addition to participating as customers, some agencies may participate in a regional broadband 
network as contributors, allowing their already-built broadband infrastructure to be used as part of the 
network backbone, or building out new fiber-optic infrastructure to support the regional network. The 
likelihood of agency participation as contributors depends on whether the agency currently has 
access to broadband infrastructure, such as those agencies who currently use broadband to connect 
their facilities or to remotely operate traffic management systems or water delivery systems. It may 
also depend on the agency’s experience level with fiber sharing agreements as well as the agency’s 
staff capacity to build or manage fiber infrastructure.  

Due to high levels of satisfaction on pricing across agency types, it is unlikely that price will be a 
strong motivating factor for agencies to leave their current ISP and contract service with a future 
public broadband provider. Nonetheless, virtually all public agencies face budget constraints that 
make it likely that they would seriously consider switching to a public broadband provider, especially if 
the prices offered by that provider are significantly lower than what agencies are currently paying. This 
is especially true if the steady growth in government revenues in recent years slows or reverses, or if 
government expenditures continue to grow faster than revenues.  

Government procurement policies may present a significant obstacle to acquiring government agency 
customers, as a number of agencies would require a competitive bidding process to enter into new 
contracts for broadband service. The requirements of competitive procurement policies vary among 
agencies, but competitive procurement does not necessarily preclude a switch to a publicly-owned 
ISP. For example, an agency could establish a preference for publicly-owned ISPs, regardless of 
price, or prioritize other factors in the bidding process that would provide an advantage to the publicly 
owned ISP.  

6 Conceptual Network Design 

6.1 Regional Network Design 
6.1.1 Network Scope and Coverage Area 
The regional network design must clearly define the scope and coverage area to ensure connectivity. 
This involves mapping out the geographical regions that the network will serve, identifying key 
locations such as urban centers (constant, high demand), suburban areas (timed demand), and rural 
zones (variable demand). The network should be designed to provide seamless connectivity across 
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these geographies, while considering demand, population density, topography, and existing 
infrastructure. Critical infrastructure such as public works, emergency services, and other city services 
must be included in the design coverage. Additionally, the network should integrate adjacent cities 
and coordinate with SANDAG to promote regional interoperability. A well-defined network scope 
ensures that all potential users within the region have access to the network, facilitating uniform 
service delivery and preventing coverage gaps. 

6.1.2 Technology and Transmission Methods 
Choosing the right technology and transmission methods is essential for an efficient and reliable 
regional network. Communication mediums like fiber, copper, microwave, satellite, cellular, and Wi-Fi 
should be considered based on the project specific requirements and constraints. Fiber, with its high 
bandwidth and low latency, is ideal for urban and suburban areas. Wireless, cellular, and satellite 
technologies are better suited for remote or hard-to-reach locations. The decision should balance the 
following factors: performance, cost, scalability, feasibility, ease of maintenance, and environmental 
conditions (e.g., weather, physical obstructions).  

Advanced technologies such as Software-Defined Wide Area Network (SD-WAN) can further enhance 
network management by optimizing traffic routing and improving resilience. Technical debt occurs 
when a team prioritizes a quick delivery over quality delivery. Establishing a SD-WAN for the San 
Diego region facilitates a quality delivery of the regional digital infrastructure network master plan, to 
avoid reworking after significant SANDAG effort is spent going a particular direction.  

Figure 4 shows the proposed San Diego regional WAN. This WAN diagram illustrates how each 
agency's mixed-use data traffic and broadband networks securely connect to the cloud, enabling data 
sharing and information exchange across the region under SANDAG's management. It highlights the 
integration of traffic management centers (TMCs) through a secure cloud platform, promoting 
seamless interagency communication and collaboration. There is an opportunity for the San Diego 
regional WAN  effort to be  combined with the SANDAG NextOS deployment. This approach improves 
both communications network performance and reliability. In complex, distributed environments, this 
technology facilitates flexible, automated, and centralized data traffic management.  

This proposed network would enable dynamic data traffic routing based on real-time conditions like 
congestion, agency-defined priority, and bandwidth demands. For example, real-time roadway traffic 
data streams may be identified by agencies as critical and then be prioritized when bandwidth is 
constrained. This coordinated approach ensures that essential traffic always takes the optimal route, 
reducing delays and enhancing overall performance. In a regional network where multiple cities are 
interconnected via diverse communication mediums (fiber, satellite, cellular, etc.), the ability to 
dynamically adjust data routing paths is vital to SANDAG achieving its vision. SD-WAN allows traffic 
management centers (TMCs) to securely and reliably exchange data in real-time, regardless of 
geographic limitations or infrastructure differences. During network disruptions or failures (e.g., 
outages during wildfires) this technology can automatically reroute data traffic.
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FIGURE 4: REGIONAL WAN DIAGRAM
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The proposed regional WAN would be managed by SANDAG, connecting multiple cities to a 
centralized SANDAG Cloud Access and Data Center. To achieve this network, each city needs to 
build out its physical traffic signal communication infrastructure, which may be fiber optics, DSL, 
microwave, satellite, cellular, and wireless radio systems. These systems will communicate with a 
TMC. Each city must establish a TMC or use a shared TMC. The TMCs will collect data from various 
traffic signal and monitoring systems, aggregate data, provide real-time monitoring to observe traffic 
conditions and make immediate adjustments, and facilitate incident management. 

6.1.3 Bandwidth and Speed Requirements 
Transportation networks require bandwidth for two primary functions: video recording devices (e.g., 
CCTV cameras and vehicle detection equipment) and traffic data recording devices (e.g., vehicle 
detection, changeable message signs (CMS), and traffic signals).  

Most traffic data devices were derived from a low-bandwidth serial networking environment that has 
been migrated to Ethernet platforms using terminal server technologies. As a result, traffic devices 
require relatively low data transmission rates (typically lower than 96 kbps). Controller-related devices 
(e.g. CMS, vehicle detection, traffic signals, toll readers, ramp meters) are estimated to require about 
192 Kbps, to account for increase in data usage and device density over time.  

Video recording equipment requires higher data transmission rates than traffic data devices. 
H.265/MPEG-4 video encoding improvements have significantly lowered the data transmission rates 
for high definition (HD) and standard definition (SD) recording equipment compared to MPEG-2. HD 
video and SD video feeds can have data transmission rates of less than 3 Mbps and 1 Mbps, 
respectively. Vehicle occupancy detection (VOD) and license plate reader (LPR) cameras utilize HD 
camera equipment and are not in continuous operation, so it can be assumed that these systems will 
require similar data rates to HD CCTV. 

Publication FHWA-JPO-17-589 by the Department of Transportation’s (DOT) ITS Joint Program 
Office’s (JPO) established that dedicated short-range communications RSUs shall transmit radio 
signals at a rate of 6 Mbps. The full data rate may not be needed. Table 3 provides planning-level 
data rate estimates for various Transportation Management System (TMS) elements. These 
bandwidth values were derived from recent projects and estimated conservatively to accommodate for 
future network growth. 

TABLE 3: PLANNING-LEVEL ESTIMATES FOR TMS ELEMENT BANDWIDTH 

Device Bandwidth (Per Connection) 

Toll Reader 128 Kbps 
Traffic Controller 192 Kbps 
Vehicle Detectors 1.024 Mbps 
SD CCTV Camera 1.28 Mbps 
VOD/LPR Camera 3.5 Mbps 
HD CCTV Camera 3.5 Mbps 

 

The regional network design must meet the bandwidth and speed requirements of its collective users, 
particularly public sector entities such as public works departments, emergency services, and other 
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FIGURE 5: PROPOSED BROADBAND PROJECTS 
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narrow the options for the governance structure. For instance, some structures will be more suitable 
for publicly owned infrastructure, while others will better support privately owned infrastructure.  
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TABLE 6: DECISION-MAKING CONSIDERATIONS 

Governance Alternative Considerations Details 

Maximize Funding Opportunities 

Successful models can draw from multiple 
funding sources that maximize opportunities, 
including the ability to apply for state and federal 
grants and loans and leveraging other funding 
mechanisms such as municipal financing 
solutions.  

Long-Term Stability 

The long-term stability of the selected model is 
essential. Sustainable and predictable long-term 
outcomes are critical when selecting the 
preferred model(s). 

Required Authorities 

The legal authorities of the selected model are 
critical. The ability to carry out the required 
actions must be explicitly provided in statute to 
avoid legal challenges and the financial costs 
incurred by such challenges. 

Risk Mitigation 

Each model has a level of risk associated with a 
combination of unique participants. Risks related 
to the various models include technology risk, 
adoption risk, cost modeling, timeline, design, 
and construction risk.  

Flexibility 

Models with flexible statutory requirements have 
implementation advantages over more rigid 
models. Short-term flexibility can provide the 
ability to change and adapt as needed or 
desired, resulting in better outcomes than less 
flexible models.  

Required Initial Investment 

Some models can achieve sustainable 
outcomes with minimal investment(s). This will 
have the effect of minimizing initial risks while at 
the same time creating a reserve for future 
investments.  

 

Implementation Simplicity 

Models that reduce implementation complexity 
related to design, installation, maintenance, and 
operation may improve efficiencies and result in 
more successful outcomes. 
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Governance Alternative Considerations Details 

Cross-Jurisdictional Collaboration 

The digital divide is agnostic to jurisdictional 
borders. In many cases, having a model that 
allows for regional collaboration is beneficial. 
The ability to encourage and develop regional 
consensus should be considered in determining 
effective governance models. Regional projects 
require that some projects span across 
unincorporated and incorporated territories. 
Some models natively have this ability, while 
others will require a combination of two 
structures to provide regional project paths. 
Regional projects will require stakeholder 
consensus influencing the ability to affect 
regional outcomes. Separate consideration will 
need to be given to projects that impact tribal 
communities. 

The purpose of this analysis is to provide a 
range of governance considerations, including 
which options are appropriate for each strategy, 
and a decision-making framework for assessing 
each option based on various factors reflecting 
strategic priorities of SANDAG leadership to 
further refine the selection process and move 
toward implementing the recommendations.  
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ANALYSIS AND RECOMMENDATIONS 
 

 

 

 

 

 

 

 

 
 
 
 
 
 

COUNTY DECISIONS AND ACTIONS 
 

 

 

 

 

7.2 Methodology 
Figure 6 outlines the steps undertaken to develop and score the range of models identified: 
 

 

 

 

FIGURE 6: METHODOLOGY 

7.3 Governance Options 
The following governance structures are worth considering for SANDAG’s initiative and more work is 
needed to effectively evaluate the governance structure that best supports SANDAG’s strategy: 

7.3.1 County Service Area (CSA) 
CSAs allow small communities in unincorporated areas to pay for and receive specific services from 
the county. If residents are willing to pay, they can receive the types of services and improvements 
not available in other areas of the county. This model is Board Governed, with the ability to add 
broadband services and service providers with Board approval. San Diego County has 10 County 
Service Areas, most of which support parks and recreation facilities services. Notably, San Diego 
County Service Area No. 135 was established in 1994 to support radio communications infrastructure 
for public safety agencies throughout the region via the San Diego Regional Communications System. 

7.3.2 Community Services District 
A community services district is a California Special District, a form of local government created by a 
local community to meet a specific need or needs. Inadequate tax bases and competing demands for 
existing taxes make it difficult for cities and counties to provide all the services or the quality of 
services their citizens desire. When residents want new services or higher level of services, they can 

1
• Identify range of potential governance frameworks

2
• Develop weighted strategic considerations to score potential structures

3
• Evaluate the options using scoring metrics

4
• Recommend best options

5
• Select governance frameworks

6
• Implement selected workplan actions
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form a special district to pay for and administer them. San Diego has 10 community services districts, 
most of which provide water and wastewater services to communities in the unincorporated area. 

7.3.3 Enhanced Infrastructure Financing District 
An Enhanced Infrastructure Financing District, or EIFD, is a type of special financing district that uses 
a portion of property tax increment revenues generated by community growth from a specifically 
defined area to finance public infrastructure and economic development projects of community-wide 
significance. EIFDs impose no new taxes, nor does it result in any new taxes or fees to property 
owners. There are more than two dozen EIFDs across the state, including one recently established by 
the City of San Diego, which aims to fund and implement priorities in the Otay Mesa Community Plan 
and Otay Mesa Public Facilities Financing Plan. Potential projects in the Otay Mesa EIFD include 
transportation infrastructure, public safety facilities, parks, and libraries. 

7.3.4 Public or Municipal Utility District 
The MUD Act is codified in the California Public Utilities Code §11501 et seq. Municipal Utility Districts 
can be formed to manage and supply light, water, power, heat, transportation, garbage, sewage, and 
communication services. 

7.3.5 Nonprofit Organization 
Most nonprofits are 501(c)(3) organizations, which means they are formed for religious, charitable, 
scientific, literary, or educational purposes and are eligible for federal and state tax exemption. A 
notable example local to the San Diego region is the Corporation for Education Networking in 
California (CENIC), a non-profit organization established in 1997 to provide fiber-optic broadband 
internet service to universities, colleges, K-12 schools, and public libraries in California through the 
California Research and Education Network (CalREN) ISP. 

7.3.6 Joint Powers Consortium (JPC) 
Joint Powers Consortiums are created in order for the founding public agencies to jointly share a 
common power, implement a program, build new facilities, or deliver a service. This model provides 
for interagency coordination and infrastructure expansion.  The key to this model is in the specific 
authorities and funding identified in the JPC Charter. 

7.3.7 Joint Powers Authority (JPA) 
A Joint Powers Authority is a stand-alone organization formed by governmental entities for a specific 
purpose or project. This model may require the creation of a new legal entity with budgets and support 
staff. There are more than 25 JPAs established for various purposes throughout the San Diego 
region, such as the Automated Regional Justice Information System (ARJIS), the Chula Vista 
Bayfront Facilities Financing Authority, and the Clean Energy Alliance. 

7.4 Governance Selection 
A methodology should be developed for evaluating the feasibility criteria to measure the degree to 
which a particular model aligns with the strategy. These may include the following:  

1. The model doesn’t positively align with a criterion as compared to other models (e.g. does not 
enhance cross-jurisdictional or stakeholder collaboration as compared to another model).  

2. The model is slightly aligned with a criterion as compared to another model and somewhat 
maximizes funding pursuits.  
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investments that mirror existing private industry should not be expected to bridge the existing 
gap simply by repeating the same models using public funds. Rather, different models with a 
specific focus on solving the existing gaps should be implemented. Careful planning to maintain 
effective ownership and control of the essential infrastructure will help to assure the desired outcomes 
for public infrastructure investments. SANDAG’s ability to assure desired outcomes will only extend as 
far as it maintains ownership of the infrastructure. 

7.7 Governance Alternatives Case Studies 
7.7.1 Jurisdiction Partnership 

7.7.1.1 City of Sacramento, State of California, and CENIC 
The City of Sacramento and the California Department of Technology (CDT) established a partnership 
to share fiber infrastructure and broadband services in 2016. The agreement allowed the state to 
connect six state buildings to the state network using the city’s underutilized dark fiber network using 
a ring topology with two fiber strands in and two fiber strands out of each building in the ring. In 
exchange, the state acts as an ISP for the City, providing broadband internet as well as cybersecurity 
services.  

The agreement enabled the City to save over $1 million on broadband services while increasing 
bandwidth and network security. The agreement enabled the City to increase bandwidth from a single 
125 Mbps connection to two 1 Gbps connections. At the same time, the agreement enabled the state 
to save approximately $2 million by canceling the expensive leased lines it had been using to connect 
those buildings to the rest of the state network. The agreement had a 10-year term with two optional 
five-year extensions.  

The state agreed to reimburse the City for the initial cost of underground construction and fiber 
placement, estimated at $117,000. The City was responsible for paying engineering costs, including 
designs, plans, specification, and construction management, estimated at $40,000. The City and the 
state each agreed to be responsible for the ongoing cost to maintain their own fiber and 
interconnecting infrastructure, such as cables, panels, and rack space. A third-party contractor was 
used to perform the fiber installation, termination, splicing, and testing.  

The agreement also enabled the state to connect to a seventh location, the Corporation for Education 
Networking in California (CENIC), in Sacramento. CENIC provides high-speed 100 Gbps service to 
public research and education institutions throughout the state. By connecting the state network to 
CENIC via the city’s dark fiber, CENIC members are able to utilize the state’s technology services, 
including the state’s private cloud and associated services.  

7.7.1.2 Sacramento Regional Transit 
The Sacramento Regional Transit District (SacRT) provides public transportation services in the cities 
of Sacramento, Citrus Heights, Elk Grove, Folsom, Rancho Cordova, and the unincorporated areas of 
Sacramento County. These services include 43 miles of light rail with 53 light rail stations as well as 
over 82 bus routes.  

In 2009, SacRT established a leasing structure and fee schedule to enable private parties and other 
government agencies in its service area to utilize its fiber infrastructure. For the purposes of fiber 
infrastructure leasing, SacRT divides its service area into three zones (urban, suburban, and exurban) 
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also provides a point-to-multipoint broadband network serving other public agencies, such as 
hospitals, schools, and libraries.   

Throughout the nine-county Bay Area, there are 17 BayLoop Microwave sites owned and operated by 
BayRICS. These microwave sites make up a high-capacity network originally created to support 
public safety services. This is an existing communications network with locations throughout the Bay 
Area that is led by an interagency Joint Powers Authority. 

7.7.2.2 Hampton Roads - Southside Network Authority 
Five cities in the Hampton Roads region of Virginia formed a Regional Broadband Steering 
Committee in 2016 to study ways to create a regional broadband strategy that could leverage the 
region’s proximity to transatlantic fiber-optic cables terminating in Virginia Beach to provide faster, 
less expensive broadband to a wider area than what was available at the time. The committee 
included five cities — Norfolk, Virginia Beach, Chesapeake, Portsmouth, and Suffolk — organized 
under the auspices of the Hampton Roads Planning District Commission, the metropolitan planning 
organization that represents 17 local governments in southeastern Virginia, with a metropolitan area 
population of approximately 1.8 million.  

After two to three years of study, the Regional Broadband Steering Committee determined in 2019 
that a Joint Powers Authority was the best approach to achieving their objectives. Members 
understood that unlike multiple cities each making its own decisions and potentially using different 
design standards, a JPA would enable the region to quickly adjust and respond to market conditions, 
manage construction, and pursue financing alternatives. They formed the Southside Network 
Authority (SNA) with the goal of building the Southside Fiber Ring to connect the five cities with the 
subsea cables that connect to continental infrastructure in Virginia Beach.  

At full buildout, the Southside Fiber Ring will comprise 103 miles of fiber infrastructure connecting 
government, business, and education centers. The ring will include three conduit paths and 288 
strands of fiber in the first conduit, with the other two conduits capable of holding an additional 864 
strands for future expansion.  

In 2022, SNA members approved a Cost Sharing and Project Participation Agreement that required 
each of the five cities to provide $5 million in funding for a 20 percent equity share in the project. The 
cost of construction is $24.5 million, and construction is being managed by a third-party company. 
Construction is expected to be complete in October 2024.  

The network will be owned by SNA, but SNA will not provide internet service to consumers. SNA 
contracted Global Telecom Solutions to operate, maintain, and market the network. Private sector 
ISPs will be invited to lease fiber strands to provide improved service to existing customers and to 
provide new service to customers who are currently underserved by ISPs in the area.  

7.7.3 Public-Private Partnership 

7.7.3.1 South Bay Fiber Network 
Recognizing in 2016 that the region’s economic competitiveness was faltering due to inadequate 
broadband service, 15 cities in south Los Angeles County partnered under the auspices of the South 
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Bay Cities Council of Governments (SBCOG) to perform a study and eventually develop the South 
Bay Fiber Network (SBFN).  

SBCOG issued an RFP and awarded a contract to American Dark Fiber in 2019 to build the network, 
whose architecture is designed around a middle-mile fiber ring connected to two local data centers. 
SBCOG funded the capital costs of the network using $6.9 million in subregional transportation 
improvement funds from LA Metro’s Measure M. The network uses a combination of leased lines and 
newly built infrastructure. 

Each city is considered a “subscriber” to the network, and a variety of other public agencies also have 
access, including the Beach Cities Health District, the South Bay Workforce Investment Board 
(SBWIB), LA Metro Transportation Authority, Los Angeles County Department of Public Works, West 
Basin Municipal Water District, and the Lundquist Institute of Biomedical Innovation at the Harbor-
UCLA Medical Center. Currently, more than 40 circuits are operational on the network.  

The network provides its subscribers with 1 Gbps service at a rate of $1,000 per month, which is 
roughly half the cost of commercial rates for a similar level of service in the region. Service is scalable 
up to 2 Gbps.  

7.7.3.2 Utah Department of Transportation (UDOT)  
Utah Department of Transportation (UDOT) – UDOT trades assets with telecommunications 
companies by allowing companies to use their excess conduit in exchange for access to the 
company’s conduit where the state does not have broadband infrastructure. Trades occur by the 
linear foot of conduit for 30 years with automatic 5-year renewals. UDOT has doubled its conduit 
infrastructure network through trading. The agency owns 900 miles of conduit and has access to 1000 
additional miles of conduit through trades.  

7.7.3.3 Massachusetts Department of Transportation (MassDOT) and Massachusetts 
Bay Transportation Authority (MBTA) 

Massachusetts Department of Transportation (MassDOT) and Massachusetts Bay Transportation 
Authority (MBTA) – MassDOT and the MBTA – are teaming up to provide developers, providers, and 
carriers with an infrastructure sharing financing program managed by the Office of Real Estate and 
Asset Development. This financing program provides third parties the opportunity to install fiber or 
other communications elements within MassDOT or MBTA facilities that have available capacity. In 
addition, this financing program provides third party users the opportunity to install their own 
infrastructure within MassDOT or MBTA owned land. The financing program provides annual rates at 
a per linear foot or per strand multiplier basis that is broken down by facilities located in tunnels, 
urban, suburban, or exurban areas. 

7.8 Operational Model Alternatives  
The following are some of the issues that should be considered to optimize Operational Model for 
infrastructure deployments: 

7.8.1 Conventional Facilities vs. Service Based 
Industry incumbents have traditionally followed a facilities-based model. This means that every 
service provider utilizes dedicated (siloed) infrastructure to deliver their service. This increases the 
barriers to entry, puts more infrastructure in crowded infrastructure channels, reduces resiliency, and 
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results in higher consumer costs. Incumbent industry models almost always follow a vertically 
integrated and siloed model for the infrastructure and services they offer to users.  

The alternative to facilities-based delivery is a services-based construct. This occurs when service 
providers share a single shared infrastructure, preferably owned, and operated by a neutral host that 
treats all service providers equally. An important goal of a neutral host should be to lower the barriers 
to entry and accelerate utilization of the infrastructure, bringing additional service provider offerings to 
consumers. 

7.8.2 Closed vs. Open 
An open infrastructure combines a business model and architecture that creates a single shared 
infrastructure operated by a neutral host which gives service providers open, wholesale access at fair, 
reasonable, and equal terms. Public infrastructure tends to be better positioned to function as a 
neutral host. Closed infrastructure does not allow outside services onto the infrastructure. Open 
infrastructure is capable of allowing third-party service providers to operate on the system.  

Although SANDAG is not contemplating last-mile infrastructure, the Open Access concept has 
relevance for realizing SANDAG’s objectives. For example, the State of California is deploying an 
Open Access middle mile network as part of its state-wide digital infrastructure initiative.  

The primary advantages of an open model are that the cost to deliver services tends to be lower 
because the infrastructure can support more than a single siloed service, and the streets and other 
infrastructure channels don’t need to be torn up every time a new service is needed. Rather, new 
service providers can simply join the open access network.  

Open Access works like roads and airports where common infrastructure is available to any service 
provider. In an Automated Open Access® system, subscribers can provision access to an ISP, change 
service packages, enroll in new services, and even terminate an ISP connection as easily as 
shopping online. These processes take less than one minute. There is no need to schedule an 
appointment for a technician to come to the home because the software automation eliminates 
manual provisioning processes.   

7.8.3 Network Provisioning  
Network provisioning is the process of setting up and configuring network resources to ensure that 
devices, services, and users have the necessary access and functionality to use the network. It may 
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involve various tasks, including configuring devices, allocating resources, security and access control, 
service deployments, and integrating tools for network monitoring and management. .  

7.8.4 Virtualization  
Virtualization is a technical term that describes using software to separate traffic to enable more than 
one service to be delivered across a single fiber strand. Virtualization is commonly used in data 
centers but is starting to emerge in metro ethernet and fiber-to-the-home networks. 

7.8.5 Multiple Services Simultaneously 
A virtualized network can deliver multiple services simultaneously. A network that is not virtualized will 
not be able to deliver more than one service at a time. This capability will grow in importance as Smart 
City applications gain traction. 

7.8.6 Retail vs. Wholesale Services  
The infrastructure is available to all market participants under equal conditions in an open access 
network. This requires a neutral party rather than a service provider to own and operate the 
infrastructure. 

7.8.7 Bundling of Roles 
If one market participant takes or bundles all three roles, it functions in a vertically integrated model. 
“Unbundling” or separating the three primary roles (infrastructure, operations, and services) is an 
enabling requirement for a true open access network. It is necessary to optimize the functionality and 
cost of each role. Unbundling allows the infrastructure to be operated by a neutral party (neutral host). 
The unbundling of roles does not necessarily result in the unbundling of subscriber costs. Establishing 
a clear separation of roles and responsibilities within the operational model requires successfully 
unbundling subscriber costs. 

7.8.8 Hardware vs. Software-Defined Management 
The distinction between hardware-defined and software-defined is a function of the emphasis on how 
resources are pooled and managed. For the subscriber or consumer of services, this translates into 
key concerns with respect to how long it takes to make needed network changes, the cost for these 
changes, and whether the subscriber is captive to a single hardware vendor. In general, it is faster 
and less expensive to make changes in software than in hardware, and a software defined network 
can be liberated from vendor lock-in. 

The most advanced open access networks support multiple service providers delivering services 
simultaneously over the network. End users can freely view the services and their associated costs 
and subscribe at any time. Service providers can create new categories of services and subscribers 
can easily subscribe to them via an online marketplace without assistance. Additionally, the 
implementation is in software and can support rapid change and integration. The introduction of 
network automation enables self-service provisioning for stakeholders and creates a more open 
environment, improving adoption and reducing costs.2  

 

 
2 https://www.lightreading.com/gigabit/fttx/debunking-the-open-access-myths/a/d-id/720514 
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9.1.1 Projects 
Four broadband projects were identified in Section 6.2 Project List to be implemented in the near 
term. These projects support Next Generation Rapid Corridors, Managed Lanes, and Mobility Hub 
implementation as defined in SANDAG’s 2050 Regional Transportation Plan (RTP).  

The 30% design plans for these four projects are included in Appendix D: Preliminary Regional 
Digital Infrastructure Network Design. Leveraging these 30% plans, SANDAG can secure funding 
using the funding sources outlined in Section 8.0 Funding Mechanisms to continue the design and 
construct the project.  

9.1.2 Governance Alternatives  
SANDAG should meet with key internal and external stakeholders to guide decision-making for the 
governance of the proposed regional digital infrastructure network. The following questions should be 
discussed with the group relating to governance alternatives:  

1. Rank order the following governance structure criteria from lowest (1) to highest (10) for 
alignment with project objectives for new digital infrastructure: 

a. Long-Term Stability and Sustainability _____ 

b. Required Authorities _____ 

c. Risk Mitigation _____ 

d. Flexibility _____ 

e. Required Initial Investment _____ 

f. Implementation Simplicity _____ 

g. Cross-jurisdictional Collaboration _____ 

h. Ease of Maintenance _____ 

i. Other _______________________________________________________________ 

2. Does SANDAG have legal authority to utilize each of the following potential governance 
structures? 

a. County Service Area? (Yes/No) 

b. Community Services District? (Yes/No) 

c. Enhanced Infrastructure Financing District (EIFD)? (Yes/No) 

d. Public or Municipal Utility District? (Yes/No) 

e. Joint Powers Consortium or Authority? (Yes/No) 

3. Which of the above structures has SANDAG used historically? 

4. Is there another known legal structure not included above that has successfully been used by 
SANDAG historically? 

5. Rank order each of the proposed governance structures listed above using the agreed upon 
criteria for establishing or deploying digital infrastructure. 
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FIGURE 7: DECISION FLOWCHART 

9.2 Long-Term Considerations 
Although this work is focused on deploying infrastructure for anchor institutions and public buildings, 
each project within the proposed body of work is intended to enable the ongoing process of identifying 
and eliminating gaps in digital access.  

9.2.1 The Digital Divide and Access Vision for the SANDAG Region 
The 2021 bipartisan congressional infrastructure bill (H.R. 3684, Infrastructure Investment and Jobs 
Act (IIJA)) defines digital equity as “the condition in which individuals and communities have the 
information technology capacity that is needed for full participation in the society and economy of the 
United States.” Digital barriers to full participation in society and the economy now impact access to 
healthcare, financial institutions, educational opportunities, and economic opportunities and the trends 
are toward growing dependence on digital infrastructure. This means the importance of access will 
increase over time. Persistent barriers to universal internet access, digital equity, availability, 
affordability, and adoption are now public domain concerns. The internet has evolved from being a 
luxury item to a necessary feature of modern life—like other utility infrastructure. The Digital Divide is 
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largely created because the history of this infrastructure evolved out of landline telephone and cable tv 
and the incentives for private industry are largely driven by realizing profits for shareholders and are 
not oriented toward resolving persistent gaps in affordability and availability. The public sector has an 
important role to play in resolving the digital divide because the mandate for the public sector is to 
treat this as essential infrastructure and to recognize the critical public needs for affordability and 
availability and provide effective sustainable solutions. Informed public policies coupled with targeted 
public investments are needed to provide lasting solutions. These public policies must be informed by 
the fact that reliable internet is now necessary for access to educational systems, economic activities, 
healthcare, public safety systems, and many other cultural and societal interactions. 

A unifying objective is to achieve universal and equitable access to affordable, high-speed internet 
throughout Greater San Diego County. This objective is built on the premise that broadband 
infrastructure is now foundational for participation in the economy, learning, local culture, individual 
identity, and societal progress. Gaps in access to this infrastructure become barriers to success for 
individuals and the larger community. Therefore, it is imperative that structural features of the evolving 
strategy are responsive to existing barriers to access – particularly access limitations due to 
affordability constraints.  

The following should be considered as SANDAG prioritizes its digital infrastructure activities:  

1. Affordability – Ensuring reasonable and manageable costs for broadband, particularly for 
those with limited financial resources. Affordability initiatives remove barriers to participation 
and digital engagement based on ability to pay. 

2. Accessibility – Ensuring equal broadband access and usability for all individuals by 
eliminating barriers that might prevent people with varying levels of abilities from using and 
interacting with digital content and tools effectively. 

3. Availability – The extent to which high-speed internet access is offered within a particular 
geographic area. It indicates the presence of broadband infrastructure and services that 
provide reliable and fast internet connections capable of handling various online activities, 
such as browsing, streaming, video conferencing, and data transfer. 

4. Adoption – The process of integrating broadband into daily activities. It involves embracing 
and effectively utilizing digital solutions to achieve specific goals, enhance efficiency, and stay 
competitive in today's digital age.  

The impact of the digital divide will increase over time as industries, communities, and 
individuals become more dependent on network technologies. In simple terms, the digital divide 
is the gap between those who have access to digital technology and the internet and those who do 
not. This gap may stem from affordability, availability, network reliability, accessibility, or other causes. 
SANDAG should seek a plan that contemplates both current and long-term needs within San Diego 
County.  

Today’s communications networks drive the economy and much of modern life. A long-term planning 
perspective for digital infrastructure begins with a network that can evolve and provide residents with 
those things they want and need for reliable and affordable digital access. SANDAG seeks an 
infrastructure model that is integrated with the long-term vision for the region. This should include 
consideration of the importance of this infrastructure for the following trends: 
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9.2.2 Healthcare  
Distributed devices, commonly known as the Internet of Things (IoT), can enable remote monitoring of 
health care patients, which can lower costs and keep patients at home – where they prefer to be. 
Some refer to this as "telemedicine 2.0" because it goes beyond things like remote video 
consultations and offers a broader array of remote patient care, services, and treatment.  

Artificial Intelligence at the edge (Edge AI) in healthcare will enhance services like virtual assistants 
and chatbots that can provide healthcare advice and answer questions about care, schedule 
appointments, remind patients to take medications, and provide real time analysis for remote 
monitoring. Services to enable aging-in-place like those listed above will grow in demand and in 
capability.  

9.2.3 Education 
Online learning was a growing trend prior to the COVID-19 pandemic. The pandemic accelerated the 
adoption of remote learning and forced all educators to embrace distance learning technologies. 
Online learning holds the potential to improve equality of access to education. Additionally, artificial 
intelligence, virtual reality, and augmented reality are emerging technologies that have the potential to 
revolutionize learning environments and make learning experiences more immersive. These 
technologies will turn traditional classrooms into virtual experiences and will become common for 
professional training and on the job training.  

9.2.4 Public Safety 
Artificial Intelligence (AI) is being used to speed up and streamline time consuming public safety 
administrative tasks like incident reports and content search. Technology tools like drones, video 
surveillance systems, body-worn cameras, and advanced private networks are being utilized to 
improve situational awareness. These technologies can protect first responders, improve decision 
making, and save lives. The ubiquitous nature of smart phones and IoT devices like doorbell cameras 
make it possible for public safety agencies to aggregate or crowd source private data sources to solve 
crimes and improve situational awareness and underscores the importance of the relationship 
between communities and public safety professionals.  

9.2.5 Clean Energy Transition 
In August 2023, the New York Times reported that “clean energy is moving faster than many people 
think, and it’s become turbocharged lately.” Renewables are now expected to overtake coal as the 
primary source of energy by 2025. The Times article says that since 2009, the cost of solar power has 
plunged by 83 percent and the price of lithium-ion battery cells has fallen 97 percent over the past 
three decades. This progress is encouraging, but there are still significant challenges for integrating 
renewable energy with antiquated electric grid infrastructure. One of the most promising models for 
the integration of legacy infrastructure and renewable sources of energy is known as a Virtual Power 
Plant (VPP). This concept refers to a network of decentralized power generation (solar, wind) and 
storage systems (batteries) that are aggregated and managed as a single entity for residential and 
commercial buildings. This allows for the coordinated operation and optimization of distributed energy 
resources that function as a unified and flexible power plant.  

Following this year’s NRECA Broadband Leadership Summit in Washington DC., Tim Lindahl 
referenced the intersection between Broadband, Energy, Technology, Homes as “forming the 
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foundation for modern living.” Within the next 36 months, the term advanced broadband networks will 
be commonplace. Advanced Broadband Networks will:  

1. Drive enhanced energy management systems. 

2. Enable real-time monitoring and control of energy usage. 

3. Result in more efficient energy consumption, reduced costs, and a smaller carbon footprint. 

4. Fast track the integration of renewable energy sources and smart grid technologies into and 
onto homes.  

In addition to the above, other common initiatives like green planning for public spaces, walkable 
communities, intelligent mobility, digital innovation ecosystems, local circular economic initiatives, 
smart & sustainable buildings, and cybersecurity initiatives all have dependencies on digital 
infrastructure and will benefit from infrastructure with governance structures that cater to local needs 
and interests. 

Network reliability, privacy, security, and affordable network access will become increasingly 
important as these trends evolve. The smart cities of the future will position themselves to leverage 
infrastructure and digital technology to access data to improve the quality of life for all. 

10 Next Steps 
On a local level, the recommendations made in this Plan require the support and participation of 
stakeholders to define. A regional digital infrastructure network master plan cannot be built out without 
continued involvement from stakeholders.  

SANDAG will move forward with implementation of the three proposed projects, leveraging the 
funding and governance recommendations made in this Plan. Stakeholder agencies are encouraged 
to use traditional and innovative funding sources to fund proposed projects and continue to integrate 
communications in all project development stages. The regional digital infrastructure network will 
greatly benefit from different agencies and departments coordinating and leveraging each other’s 
investments. Table 7 shows a summary of the near-term and long-term next steps and its 
corresponding responsible agency. 

TABLE 7: NEXT STEPS SUMMARY 

Action Responsible Agency 

NEAR-TERM 

Finalize the fiber sharing agreement SANDAG, in coordination with partner agencies 

Finalize the ISP service cost repository and 
make it available to partner agencies 

SANDAG 

Finalize the dark fiber lease calculator and make 
it available to partner agencies 

SANDAG 
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Action Responsible Agency 

Circulate decision flow-chart internal to 
SANDAG to coordinate digital infrastructure 

installation 
SANDAG 

Finalize design for four proposed broadband 
projects 

SANDAG 

LONG-TERM 

Use the fiber sharing agreement in upcoming 
broadband projects 

Regional and local agencies 

Use the ISP service cost repository to negotiate 
third-party service provider costs 

Regional and local agencies 

Use dark fiber lease calculator Regional and local agencies 

Determine appropriate governance structure for 
San Diego Region Regional and local agencies 
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11 Appendix A: Existing City Fiber 
City of San Marcos  
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City of Carlsbad 
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City of Chula Vista 
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