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Abstract 
The pandemic has shown a light on the disparities of communities that have robust, affordable 

and abundant broadband and those that do not.  In response to these disparities, there are 
numerous federal and state programs available to invest in broadband infrastructure.  Local 

governments are taking a more active role in ensuring their communities have reliable, abundant 
and affordable broadband services for their citizens.  This report provides a roadmap for the 

Central Sierra Region to improve broadband services by leveraging partnerships with public and 
private entities and by implementing various funding programs. 
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BROADBAND ROADMAP 
CENTRAL SIERRA REGION 
Introduction 
Five counties located within the Central Sierra Region hired NEO Fiber, doing business as NEO Connect, to 
provide strategic planning for facilitation of better broadband services for their region. This Broadband 
Roadmap was paid in part, through the Economic Development Administration’s CARES Act Recovery 
Assistance Program. Planning activities included identifying assets in the region that may be used for 
broadband infrastructure, identifying existing services and gaps in broadband coverage, outreach 
activities through surveys and webinars, providing high-level estimated capital costs for middle mile 
infrastructure and for building fiber to every home and business within the Counties, outreach and 
facilitation of partnerships and strategies to leverage grant programs to implement broadband 
infrastructure. 
 
As having access to very high-speed broadband and data communication services is becoming a critical 
component for education, government services, economic development, healthcare, utility operations, 
first responders and business operations, local governments are considering various approaches and 
strategies that can be taken to facilitate more investment in fiber optic infrastructure.  This facilitation 
can take the form of implementing broadband friendly policies and ordinances to reduce the cost of 
implementation by the private sector, to investing and implementing fiber on major roads within the 
counties, to entering into public-private partnerships to promote further broadband investment.   
 
Considerations that impact a local government’s broadband strategy and involvement include the level or 
amount of local government investment, examination of models and approaches implemented by other 
communities, exploration of how networks are typically implemented, constructed and operated, as well 
as exploration of public-private partnership models that are emerging in the industry and possible 
financing strategies for implementation. 
 
 

About NEO Connect 
 

NEO Fiber, Inc., doing business as NEO Connect, is a Colorado-
based firm that was formed in 2010, and has offices in Denver and 
Glenwood Springs. We are a privately-held, woman-owned 

business. Our experience spans more than 200 broadband-planning and implementation projects across 
the United States, Canada and the U.S. Virgin Islands.  NEO is one of a handful of companies in the 
industry that has first-hand experience in planning, community engagement, design/engineering, 
business modeling, financing, owning, and operating fiber optic, wireless and FTTH networks. We provide 
community broadband planning services for local governments that want to improve the lives and 
economic opportunities of their constituents.  NEO’s core competences include strategic and financial 
planning, design and engineering services, Gigabit planning services, project management and 
construction oversight.  
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Methodologies and Activities Conducted During the Planning 
Process 
There are a number of activities that were undertaken to put together the Central Sierra Broadband 
Roadmap for improving broadband services in the region.  These activities included: 
 

1. Surveys.  Surveys were made available for citizens and businesses to provide feedback on current 
levels of broadband, how homeowners and businesses currently use the Internet, what currently 
being paid for services, current download and upload speeds, and what is most important in 
regards to high speed Internet service. 
 
Survey and outreach activity results are provided in Attachment 2 of this report.  This information 
is important as it provides feedback from citizens and businesses on the existing services in place 
today and the challenges of not having adequate broadband availability.  This data can be used in 
applying for grant funding as it points to the evidence of broadband need in the region.   

NEO worked with California Forward in developing the surveys. A survey was provided for 
residential customers and was further split into youth and people over the age of 65.  California 
Forward’s report focuses specifically on the youth and older demographic and this report created 
by NEO focuses on the results of people between the age of 19 and 65.  Additionally, a separate 
survey was developed for businesses and commercial users which is also detailed below.   

The surveys generated 976 responses, of which 63 responses were provided by business and 
commercial entities. Of the 976 residential responses, 449 of the responses were from people 
over the age of 65.  The survey included a number of branch-outs where specific questions were 
provided to the over 65 and younger audiences.  The results for these demographics are further 
discussed in California Forward’s report. 

Summary of Residential Survey Results 

Although the survey is a randomized sample, the survey results of 976 responses strongly suggest 
the following: 

 Reliability is the most important factor for users, followed by speed and then price. 

 35.6% of the respondents either have a home-based business (20.3%) or are planning 
to start a home-based business (15.3%). 

 26.6% of the survey’s respondents have school-aged children at home. 

 Central Sierra respondents reported 66.7% of households had at least one person 
who worked from home during the pandemic.  76% stated the current Internet 
service hurt their ability to work from home in a big way (18%) or somewhat (58%). 

 If offered to work from home after the pandemic, 43.8% stated they would choose to 
work from home, but would not be able to do everything at home because their 
Internet is not fast enough and 16.6% said they would not work from home because 
they were not be able to work from home because the current Internet speed is not 
fast enough. 
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 Only 13% stated their Internet speed was “fast.”  Most of the respondents stated 
their Internet speed was slow (44%) or moderate (43%).   

 Only 13.4% stated the Internet performance meets their current needs. 

 When asked if the respondents could subscribe to much faster speeds, which would 
they be more likely to choose: 

o 44.6% stated they would choose the Best, Virtually Unlimited (1 Gig) service 
for $100-150/month;  

o 31.7% would choose 250 Mbps for $80-$100/month followed by  

o 20.3% choosing $100 Mbps for $55-60 per month. 

Summary of Business Survey Results 

The business survey generated responses from 63 businesses revealed important information 
about the local business community.  As with residences, reliability is the most important factor 
for businesses, followed by speed and price. 

 44% had employees that work from home at least one day in a typical work week 
before the pandemic.  This jumped to 51.5% after the pandemic.  

 The strongest benefits for business respondents with faster Internet were that 
businesses would be more efficient, they would collaborate with customers and 
partners, they would provide and attend more webinars/online training and they 
would provide more products and services to their customers. 

 Only 21% of surveyed businesses rate their Internet as “excellent” or “good.” 47% 
see their speed as “slow” or “very slow.”   

 When asked to rate the most critical components of Internet service, 
overwhelmingly, businesses are looking for reliability (70% indicated it was of the 
most importance), followed by affordable service and then speed.  

 Businesses were more prone to choose the most affordable Internet service rather 
than the fastest and higher priced service offering.  50.8% would choose the 100 
Mbps service for $70 - $85 per month, followed by 27% choosing the Gigabit services 
for $300 - $450 per months, and 22.2% choosing the 250 Mbps service at $200 - 
$300 per month. 

 While most residential respondents rated their speeds as acceptable, in the business 
survey, (47%) of the respondents indicated that their speeds were “slow” or “very 
slow.”  Only 21% of surveyed businesses rate their Internet as “excellent” or “good.”  

 Respondents agreed strongly that their business operations are heavily tied to the 
Internet and that their demands on Internet bandwidth and speed are consistently 
increasing. 

 
2. Webinars and Outreach Activities.  NEO’s team met with citizens and businesses in the region 

through outreach activities and webinars.  California Forward, Young Leaders Advisory Council 
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was contracted to collect data on broadband access for youth and seniors in the five-county 
Central Sierra region.  
 

3. Broadband Availability Research.  Independent research was conducted in regard to broadband 
availability reported though Broadband Now, the State of California and the Federal 
Communications Commission.  NEO’s team mapped the broadband availability using several of 
these sources, along with overlay of parcel data provided by each of the County’s GIS 
departments. 
 

4. Existing Assets and Planned Fiber Builds.  NEO’s team researched and mapped existing fiber optic 
facilities located within the region and mapped the State of California’s planned middle mile fiber 
expansion.  NEO’s team mapped community anchor institutions located within the study area. 
 

5. Preliminary Design and Engineering.  Preliminary design and engineering services were conducted 
to connect the communities with fiber for a middle mile strategy.  Preliminary design was also 
performed to identify capital cost estimates for a Fiber-to-the-Premise networks for each 
supervisorial district within each County.   
 

6. Standardizing Policies for Broadband Implementation.  There are a number of policies and 
ordinances that can be standardized across the entire study area to further promote broadband 
investment and reduce the cost of fiber optic implementation.  NEO’s team assembled the 
existing policy information and has made recommendations on standard policy language for 
improving existing dig once, shadow conduit and land use policies. Many of the counties seem to 
have a dig once policy.  These could be further improved by implementing a shadow conduit 
policy, that requires installation of additional conduit whenever work is being done within the 
right of way that the Counties retain for broadband development.    
 

7. Partnerships, Strategies and Plans.  And finally, this report was assembled to provide a path 
forward towards implementation of several strategies and plans to improve broadband and data 
connectivity for the Counties.  The purpose of the Broadband Roadmap is not to replace what the 
existing service providers are planning and implementing, but rather, to provide a tool for service 
providers to work with the stakeholders and County staff to leverage federal and State programs 
with private sector investment to improve broadband service throughout the region. 

The Broadband Roadmap will focus on accelerating infrastructure by aggregating regional assets and 
plans for middle mile fiber investment from the State of California, providing standardized policies that 
are broadband friendly, and establishing cost estimates for further expansion of middle mile fiber 
infrastructure and Fiber to the Premise builds.  The intention of the Broadband Roadmap is to create 
shovel-ready projects to align with federal and state funding programs and to establish a toolkit for 
service providers and local governments on an interactive website. 

Our Recommendations and How this Report is Organized 
The appetite for broadband investment varies between counties and local governments.  This report will 
focus on the following strategies to the Central Sierra Region to improve broadband infrastructure.  
 

• Implement Broadband Friendly Policies, Ordinances and Incentives 
• Invest in Middle-mile Infrastructure and Carrier Neutral Locations to Reduce Backhaul and 

Transport Costs 
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o Partner with the State of California, Caltrans and Power Companies to pay for middle mile 
fiber and conduit 

• Invest in Last-mile Fiber to the Premise Infrastructure through Service Provider Partnerships and 
Grant Programs 

 
Section 1 of this report provides high-level information for all five counties on their current levels of 
broadband services.  This section discusses and provides mapping information of the existing fiber 
throughout the region and the planned and recommended middle mile fiber routes and cost estimates.  
This section discusses why investing in middle mile infrastructure is important and provides examples of 
how other local governments have built conduit and middle mile fiber infrastructure to attract further 
investment for last mile services. 
 
Section 2 provides recommendations for policies that are broadband friendly.  Section 3 provides specific 
information for each county in the study area with detailed descriptions of existing services and service 
providers, capital cost estimates for building Fiber to the Premise for unserved and served populations 
and partnership recommendations for consideration.  The county-specific information is provided as 
follows: 
 
 Section 3A – Alpine County 
 Section 3B – Amador County 
 Section 3C – Calaveras County 
 Section 3D – Mariposa County 
 Section 3E – Tuolumne County 
 
Examples of public private partnerships are found in Section 4.  A detailed description of federal and state 
funding programs is provided in Section 5.   
 
California Forward has conducted survey and outreach activities for the youth and senior population.  
Their detailed report is provided as Attachment 1.  In Attachment 2, the survey results for the remaining 
general population are provided.   

Understanding Broadband Thresholds 
The FCC and the State of California require existing service providers to report their advertised service 
offerings on a quarterly basis.  This information is compiled and mapped through a number of databases 
and mapping tools.  The mapping information is a notoriously incorrect representation of the actual 
speeds and service levels available for two primary reasons.  First, the service levels and speeds are based 
upon advertised speeds, rather than actual speeds available.  Second, if one household within a census 
block has access to a certain speed, the service providers are able to report that this service level is 
available to the entire census block.  There has been a national conversation within the past several years 
to work on ways to improve the mapping data to better reflect actual speeds.   
 
The FCC maps now have companion maps, produced by the National Telecommunications and 
Information Administration (NTIA), that provide information on actual speed test data and other data that 
establishes indication of broadband need. NTIA is the Executive Branch agency that is principally 
responsible for advising the President on telecommunications and information policy issues. NTIA’s 
programs and policymaking focus is largely on expanding broadband Internet access and adoption in 
America, expanding the use of spectrum by all users, and ensuring that the Internet remains an engine for 
continued innovation and economic growth. 
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It is important to view the FCC and State of California mapping data with caution and to gather speed test 
and other available data to determine actual speeds available.  Speed test data provides actual speeds 
available at a household level and is a better indication of existing broadband service available.  Another 
data point is to enter address data into the service provider’s websites to determine what level of service 
can be ordered. 
 
Before we discuss the available speeds in the Central Sierra region, it is helpful to understand various 
benchmarks of download and upload speeds.  In California, the State uses the definition and threshold of 
10 megabits per second (Mbps) in download speeds and 1 Mbps in upload speeds to determine whether 
an area is served.  The FCC defines an unserved area is an area in which households or businesses lack 
access to broadband service at speeds that meet 25 megabits per second (Mbps) in download speeds and 
3 megabits per second in upload speeds.  
 
There are a number of funding programs that use another threshold – that being underserved. 
An underserved area is an area in which households or businesses do receive service at or above the FCC 
threshold but lack access to broadband service at speeds 100 Mbps in download and 20 Mbps in upload 
speeds.  These thresholds are important because they determine whether an area is unserved or 
underserved, or in other words, whether or not these areas are eligible for various funding programs. 
 
This report will provide strategies to address areas that are severely lacking broadband service and are 
considered priority areas for most of the State of California and federal government funding programs.  
This benchmark is 10/1 Mbps.  Many of the broadband programs within the American Rescue Plan Act, 
and the Infrastructure Investment and Jobs Act allow investment in broadband for areas that do not have 
100/20 Mbps in service.  Therefore, this report will provide information to address the priority areas with 
an eye for maximizing the funding programs that allow for funding locations that are underserved, lacking 
100/20 Mbps. 
 
Another distinction is how service is being provided.  Wireline service refers to service that is being 
provided over copper wire such as DSL, over coax such as most cable systems or over fiber optic facilities.  
Wireless broadband connects a home or business to the Internet using a radio link between the 
customer’s location and the service provider’s facility. 
 
The gold standard for bandwidth capability is quickly becoming offering Gigabit services or speeds that 
support 1,000 Mbps. This requires building fiber to every home and business and is referred as “Fiber-to-
the-Premise,” or “Fiber-to-the-Home,” or “Fiber-to-the-Business.”  With the tremendous growth in 
broadband demand, plans for long-term implementation of infrastructure must take into consideration 
the need for more fiber networks to be deployed and expanded. 

Section 1, Current Broadband Coverage and 
Middle Mile Infrastructure Investment 
Service Levels in the Central Sierra Region 
Below is a chart that summarizes the percentage of housing units within each County which are served 
with less than 10/1 Mbps, those served with 25/3 Mbps, with 100/20 Mbps and have access to Gigabit 
service (1000/1000 Mbps).   
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For purposes of this report, areas that are considered “Unserved” rely on the State of California definition 
of having less than 10/1 Mbps service.  Those areas that have access to 10/1 Mbps are labeled as 
“Served.”  It should be noted that this standard is very low and NEO does not purport that this is an 
adequate benchmark.  However, as many of the strategies to improve broadband for the region will be to 
work with stakeholders within the State, we will use this definition throughout the report. 
 
Parcel information was provided by each of the County’s GIS departments and reflects the total number 
of residential, industrial, and commercial parcels that currently have an existing building.  The broadband 
capacity information was compiled using several sources including:  

www.BroadbandNow.com (last updated May 2021) 
www.broadbandmap.ca.gov (last updated December 2019) 
www.broadbandmap.fcc.gov (last updated March 2020) 

 

Below is mapping data showing Served and Unserved areas for the study area based upon the State of 
California PUC and the FCC maps. 

 

County
# of Parcels 

with Buildings

# of Parcel with 
Less than 10/1 

Mbps 

Unserved, Less 
than 10/1 

Mbps
Served with 
25/3 Mbps

Served with 
100/20 Mbps

Served with Gig 
1000/1000 Mbps

Areas Eligible for 
100/20 Mbps 

Standard, 
Grants

Alpine 1,297 660 51% 49% 9% 0% 91%
Amador 16,303 2000 12% 88% 42% 0% 58%
Calaveras 38,317 6946 18% 82% 73% 0% 27%
Mariposa 10,908 3871 35% 65% 3% 0% 97%
Tuolumne 22,006 7954 36% 64% 64% 64% 36%

Alpine, Amador, Calaveras, Mariposa and Tuolumne Counties

Central Sierra Region

http://www.broadbandnow.com/
http://www.broadbandmap.ca.gov/
http://www.broadbandmap.fcc.gov/
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As noted earlier in the report, NEO will focus efforts on addressing areas that are currently shown as 
unserved based upon the FCC and State of California mapping data, as grant programs specifically target 
these areas. 
 
However, it should be noted that speed test data, shown on the NTIA’s Indication of Need maps provide 
areas that are underserved and/or unserved. 
 
 

 
 
Alpine County’s average Ookla Speed test median if 12.44 Mbps in download speed and 1.61 Mbps in 
upload speeds. 
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Calaveras County Oookla speedtest results show a median download speed of 24.04 Mbps and upload 
speeds of 4.14 Mbps.  
 

 
 



15 
 

Amador County’s median speed test data show even lower speed test data results with 17.84/3.52 Mbps 
in download and upload speeds respectively.  Below are the results for both Mariposa and Tuolumne 
Counties. 
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The current grant programs primarily related to the Covid-19 response, are relying less on reported 
speeds by the provider and will accept other information to show areas are unserved and underserved. 
 

Competitive Landscape, Existing Providers in the 
Region 
The following information was provided during an update to the report in November 2022.  The 
advertised speeds described below are higher than the original study that was completed in April of 2022.   
 

Existing Providers, Alpine County 
Most of the population lives in Arnold with a population of 4,612.  Markleeville has a population of 957; 
and the other population center is Kirkwood, with a population of 158.  The average download speed in 
Markleeville is 5.18 Mbps. This is 82.3% slower than the average in California and 1973.4% slower than 
the national average. 
 

ALPINE County, CA Covers 3 ZIP Codes 
ZIP Code Classification City Population Timezone Area Code(s) 

Zip Code 95223 General Arnold 4,612 Pacific 209 

ZIP Code 96120 General Markleeville 957 Pacific 209 

ZIP Code 95646 General Kirkwood 158 Pacific 209 
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In Arnold, Comcast’s Xfinity provides advertised download speeds of 1.2 Gbps to 95.5% of the households 
in the 95223 zip code.  AT&T provides DSL service to 85% of the zip code residents.  Cal.net provides fixed 
wireless services with advertised speeds of 25 Mbps in download. 
 
According to BroadbandNow, Frontier is the primary wireline provider offering DSL service to 66.8% of 
residents in Markleeville.  Volcano Internet offers DSL service to 7.9% of the community.  Other wireless 
carriers include Ultra Home Internet, TMobile and SkyFiber Internet.   
 
In Kirkwood, there is one DSL provider, Volcano Internet and two wireless providers, T-Mobile and Ultra. 
Volcano Internet advertises providing DSL and fiber service to 99.4% of Kirkwood.  Sky Fiber, a fixed 
wireless provider, provides service to 61.4% of Kirkwood residences.  No residents have access to more 
than one fixed wireless provider in Kirkwood. 
 
LTD Broadband recently was awarded federal funding through the Rural Digital Opportunity Fund (RDOF) 
for a large portion of Alpine County.  As of August 2022, the FCC denied RDOF funding for all of LTD 
Broadband’s award areas.  LTD Broadband was the largest winner of bids through the RDOF program, 
originally being awarded over $1.32 Billion of the $9.3 Billion RDOF program.  Similarly, FCC denied RDOF 
funding for Starlink or Space Exploration Technologies Corp’s $885.5 Million in funding.  See map of RDOF 
winners near Alpine County shown below. 
 

 
 
The FCC determined that neither LTD Broadband or Starlink could deliver the services that were promised 
in their applications.   
 
In neighboring Douglas County, Nevada, Connect Everyone, LLC, shown in purple, was awarded funding to 
build out Gigabit services.  Also in Mono County, California, Frontier Communications (red area above) 
will build out FTTP and Etheric (brown) will build out wireless and fiber services. 
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LTD Broadband and Starlink areas that were recently denied funding will be put back into the bidding pool 
and are areas that are now eligible for future funding. 
 

Existing Providers, Amador County 
Below is a zip code chart showing the population centers in Amador County. 
 

AMADOR County, CA Covers 13 ZIP Codes 
ZIP Code Classification City Population Timezone Area Code(s) 

ZIP Code 95601 P.O. Box Amador City 198 Pacific 209 

ZIP Code 95629 General Fiddletown 832 Pacific 209 

ZIP Code 95640 General Ione 11,353 Pacific 209 

ZIP Code 95642 General Jackson 7,164 Pacific 209 

ZIP Code 95644 P.O. Box Kit Carson 0 Pacific 209 

ZIP Code 95654 P.O. Box Martell 0 Pacific 209 

ZIP Code 95665 General Pine Grove 4,426 Pacific 209 

ZIP Code 95666 General Pioneer 5,336 Pacific 209 

ZIP Code 95669 General Plymouth 2,443 Pacific 916/209/279 

ZIP Code 95675 P.O. Box River Pines 381 Pacific 209 

ZIP Code 95685 General Sutter Creek 4,680 Pacific 209 

ZIP Code 95689 General Volcano 1,244 Pacific 209 

ZIP Code 95699 P.O. Box Drytown 154 Pacific 916/209/279 

 
Ione has the largest population in Amador County with 11,353 residents.  AT&T is the primary DSL 
provider, serving 78.2% of the community.  Cal.net offers fixed wireless services with plans up to 25 Mbps 
in download speeds and Remotely Located provides fixed wireless services with advertised speeds up to 
30 Mbps.  Another fixed wireless provider serving 26% of the Ione residents is Zeta Broadband.  Volcano 
serves Ione with fixed wireless and some fiber service. 
 
70% of Jackson is served by Comcast’s Xfinity with fiber service according to BroadbandNow.  AT&T is the 
DSL provider in Jackson, providing service to 82.5% of the residents.  Other providers include Volcano, 
Remotely Located, Cal.net, Conifer Communications and Zeta Broadband.  There are no DSL or cable 
companies providing service to Pioneer.  Volcano is the primary provider in Pioneer.  Remotely Located 
serves 6.8% of the Pioneer community.   
 
Xfinity provides fiber and cable services to 68.9% of homes in Sutter Creek, offering advertised speeds of 
1.2 Gbps.  AT&T is the DSL provider and Cal.net, Volcano and Remotely Located also serve Sutter Creek.   
 
There is no cable provider in Pine Grove.  AT&T provides DSL service to 31.9% of the households.  Other 
providers include Volcano and Remotely Located. 
 
Xfinity provides fiber and cable services to 46.2% of households in Plymouth, with advertised speeds of 
1.2 Gbps.  AT&T provides DSL service to 73% of the homes in Plymouth and other providers include 
Volcano, Zeta Broadband, Remotely Located and Cal.net. 
 
LTD Broadband won an RDOF award in a small section of Amador County.  These areas are now eligible 
for future funding as the FCC denied LTD Broadband’s application in August of 2022. 

https://www.zip-codes.com/zip-code/95601/zip-code-95601.asp
https://www.zip-codes.com/city/ca-amador-city.asp
https://www.zip-codes.com/zip-code/95629/zip-code-95629.asp
https://www.zip-codes.com/city/ca-fiddletown.asp
https://www.zip-codes.com/zip-code/95640/zip-code-95640.asp
https://www.zip-codes.com/city/ca-ione.asp
https://www.zip-codes.com/zip-code/95642/zip-code-95642.asp
https://www.zip-codes.com/city/ca-jackson.asp
https://www.zip-codes.com/zip-code/95644/zip-code-95644.asp
https://www.zip-codes.com/city/ca-kit-carson.asp
https://www.zip-codes.com/zip-code/95654/zip-code-95654.asp
https://www.zip-codes.com/city/ca-martell.asp
https://www.zip-codes.com/zip-code/95665/zip-code-95665.asp
https://www.zip-codes.com/city/ca-pine-grove.asp
https://www.zip-codes.com/zip-code/95666/zip-code-95666.asp
https://www.zip-codes.com/city/ca-pioneer.asp
https://www.zip-codes.com/zip-code/95669/zip-code-95669.asp
https://www.zip-codes.com/city/ca-plymouth.asp
https://www.zip-codes.com/zip-code/95675/zip-code-95675.asp
https://www.zip-codes.com/city/ca-river-pines.asp
https://www.zip-codes.com/zip-code/95685/zip-code-95685.asp
https://www.zip-codes.com/city/ca-sutter-creek.asp
https://www.zip-codes.com/zip-code/95689/zip-code-95689.asp
https://www.zip-codes.com/city/ca-volcano.asp
https://www.zip-codes.com/zip-code/95699/zip-code-95699.asp
https://www.zip-codes.com/city/ca-drytown.asp
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Existing Providers, Calaveras County 
Valley Springs has the largest population of 13,460, Angels Camp supports a population of 5,292.  
Copperopolis has a population of 3,976, Mokelumne Hill with 2,277 in population and Arnold with a 
population of 4,612.  Murphys and San Andreas each have a population of just over 4,000. 
 

CALAVERAS County, CA Covers 20 ZIP Codes 
ZIP Code Classification City Population Timezone Area Code(s) 

ZIP Code 95221 P.O. Box Altaville 0 Pacific 209 

ZIP Code 95222 General Angels Camp 5,292 Pacific 209 

ZIP Code 95223 General Arnold 4,612 Pacific 209 

ZIP Code 95224 P.O. Box Avery 429 Pacific 209 

ZIP Code 95225 P.O. Box Burson 672 Pacific 209 

ZIP Code 95226 P.O. Box Campo Seco 84 Pacific 209 

ZIP Code 95228 General Copperopolis 3,976 Pacific 209 

ZIP Code 95229 P.O. Box Douglas Flat 0 Pacific 209 

ZIP Code 95232 General Glencoe 304 Pacific 209 

ZIP Code 95233 P.O. Box Hathaway Pines 436 Pacific 209 

ZIP Code 95245 General Mokelumne Hill 2,277 Pacific 209 

ZIP Code 95246 General Mountain Ranch 1,615 Pacific 209 

ZIP Code 95247 General Murphys 4,368 Pacific 209 

ZIP Code 95248 P.O. Box Rail Road Flat 301 Pacific 209 

ZIP Code 95249 General San Andreas 4,042 Pacific 209 

ZIP Code 95251 General Vallecito 767 Pacific 209 

ZIP Code 95252 General Valley Springs 13,460 Pacific 209 

https://www.zip-codes.com/zip-code/95221/zip-code-95221.asp
https://www.zip-codes.com/city/ca-altaville.asp
https://www.zip-codes.com/zip-code/95222/zip-code-95222.asp
https://www.zip-codes.com/city/ca-angels-camp.asp
https://www.zip-codes.com/zip-code/95223/zip-code-95223.asp
https://www.zip-codes.com/city/ca-arnold.asp
https://www.zip-codes.com/zip-code/95224/zip-code-95224.asp
https://www.zip-codes.com/city/ca-avery.asp
https://www.zip-codes.com/zip-code/95225/zip-code-95225.asp
https://www.zip-codes.com/city/ca-burson.asp
https://www.zip-codes.com/zip-code/95226/zip-code-95226.asp
https://www.zip-codes.com/city/ca-campo-seco.asp
https://www.zip-codes.com/zip-code/95228/zip-code-95228.asp
https://www.zip-codes.com/city/ca-copperopolis.asp
https://www.zip-codes.com/zip-code/95229/zip-code-95229.asp
https://www.zip-codes.com/city/ca-douglas-flat.asp
https://www.zip-codes.com/zip-code/95232/zip-code-95232.asp
https://www.zip-codes.com/city/ca-glencoe.asp
https://www.zip-codes.com/zip-code/95233/zip-code-95233.asp
https://www.zip-codes.com/city/ca-hathaway-pines.asp
https://www.zip-codes.com/zip-code/95245/zip-code-95245.asp
https://www.zip-codes.com/city/ca-mokelumne-hill.asp
https://www.zip-codes.com/zip-code/95246/zip-code-95246.asp
https://www.zip-codes.com/city/ca-mountain-ranch.asp
https://www.zip-codes.com/zip-code/95247/zip-code-95247.asp
https://www.zip-codes.com/city/ca-murphys.asp
https://www.zip-codes.com/zip-code/95248/zip-code-95248.asp
https://www.zip-codes.com/city/ca-rail-road-flat.asp
https://www.zip-codes.com/zip-code/95249/zip-code-95249.asp
https://www.zip-codes.com/city/ca-san-andreas.asp
https://www.zip-codes.com/zip-code/95251/zip-code-95251.asp
https://www.zip-codes.com/city/ca-vallecito.asp
https://www.zip-codes.com/zip-code/95252/zip-code-95252.asp
https://www.zip-codes.com/city/ca-valley-springs.asp
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ZIP Code 95254 P.O. Box Wallace 480 Pacific 209 

ZIP Code 95255 General West Point 2,042 Pacific 209 

ZIP Code 95257 General Wilseyville 413 Pacific 209 

 
 
In Valley Springs, Xfinity provides cable service to 78% in zip code 95252, with download advertised 
speeds of 1.2 Gbps. 39.8% of the zip code is also served by AT&T, the DSL provider.  Fixed wireless 
providers include Silver Rapid, Matrix Broadband, Zeta Broadband, Remotely Located, Cal.net and Conifer 
Communications.  Calaveras Internet provides DSL service to just under 30% of the households in this zip 
code.  
 
In Angels Camp, Xfinity provides cable service to 74.7% of the households with advertised speeds of 1.2 
Gbps.  AT&T provides DSL service to 80% of the community and other providers include fixed wireless 
providers Cal.net, Remotely Located and Conifer Communications.  Calaveras Internet provide fiber 
service to 12.5% of the community. 
 
Copperopolis does not have either a cable provider or a DSL provider.  Conifer Communications and 
Cal.net offer fixed wireless services and Calaveras Internet provides fiber service to 92.6% of the 
community, offering advertised download speeds up to 200 Mbps. 
 
Mokelumne Hill’s cable provider is Xfinity, offering advertised download speeds of 1.2 Gbps to 88.5% of 
residents in zip code 95242.  AT&T states they offer up to 5 Gbps in download speeds in Mokelumne Hill.  
Other fixed wireless providers include unWired, Cal.net, Softcom, River Delta, and Digital Path.net. 
 
Xfinity provides advertised download speeds of 1.2 Gbps in Murphys.  AT&T offers up to 100 Mbps in DSL 
service to 72% of households in zip code 95247.  Cal.net and Conifer Communications offer fixed wireless 
services with advertised download speeds of 25-30 Mbps. 
 
In San Adreas, Xfinity claims to offer up to 6 Gbps in cable services to 68.2% of households located in zip 
code 95249.  AT&T has advertised download speeds of up to 100 Mbps.  Fixed wireless provides include 
Cal.net, Remotely Located, and Conifer Communications. 
 
 

https://www.zip-codes.com/zip-code/95254/zip-code-95254.asp
https://www.zip-codes.com/city/ca-wallace.asp
https://www.zip-codes.com/zip-code/95255/zip-code-95255.asp
https://www.zip-codes.com/city/ca-west-point.asp
https://www.zip-codes.com/zip-code/95257/zip-code-95257.asp
https://www.zip-codes.com/city/ca-wilseyville.asp
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A very few numbers of households in Calaveras County were awarded RDOF funding.  LTD Broadband’s 
award is shown in blue above, 1 location is shown in red for Space Exploration and the brown in the 
northwest corner is Etheric’s award.  In neighboring counties, San Joaquin County, Cal.net is shown in 
dark gray, Frontier in red in Sacramento County and Geolinks is shown in brown in San Joaquin County. 
 
Again, as noted above, LTD Broadband’s award was recently denied funding by the FCC. 
 

Mariposa County, Existing Providers 
Below is the chart showing population by zip code in Mariposa County. 
 

MARIPOSA County, CA Covers 8 ZIP Codes 
ZIP Code Classification City Population Timezone Area Code(s) 

ZIP Code 93623 General Fish Camp 69 Pacific 209 

ZIP Code 95306 General Catheys Valley 970 Pacific 209 

ZIP Code 95311 General Coulterville 2,197 Pacific 209 

ZIP Code 95318 P.O. Box El Portal 541 Pacific 209 

ZIP Code 95325 General Hornitos 81 Pacific 209 

ZIP Code 95338 General Mariposa 11,062 Pacific 209 

ZIP Code 95345 General Midpines 708 Pacific 209 

ZIP Code 95389 General Yosemite National Park 1,272 Pacific 209 

 
Mariposa is the largest population center in the County with a population of 11,062.  SierraTel provides 
fiber service to 95.5% of the households located in zip code 95338 with advertised download speeds of 
800 Mbps. unWired provides up to 30 Mbps in fixed wireless services to 44% of the residents and Conifer 

https://www.zip-codes.com/zip-code/93623/zip-code-93623.asp
https://www.zip-codes.com/city/ca-fish-camp.asp
https://www.zip-codes.com/zip-code/95306/zip-code-95306.asp
https://www.zip-codes.com/city/ca-catheys-valley.asp
https://www.zip-codes.com/zip-code/95311/zip-code-95311.asp
https://www.zip-codes.com/city/ca-coulterville.asp
https://www.zip-codes.com/zip-code/95318/zip-code-95318.asp
https://www.zip-codes.com/city/ca-el-portal.asp
https://www.zip-codes.com/zip-code/95325/zip-code-95325.asp
https://www.zip-codes.com/city/ca-hornitos.asp
https://www.zip-codes.com/zip-code/95338/zip-code-95338.asp
https://www.zip-codes.com/city/ca-mariposa.asp
https://www.zip-codes.com/zip-code/95345/zip-code-95345.asp
https://www.zip-codes.com/city/ca-midpines.asp
https://www.zip-codes.com/zip-code/95389/zip-code-95389.asp
https://www.zip-codes.com/city/ca-yosemite-national-park.asp
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Communications offers up to 50 Mbps in fixed wireless services to 27.4%.  TDS is the DSL provider 
offering up to 25 Mbps in download speeds. 
 
In Coulterville, AT&T offers fixed wireless services with up to 25 Mbps in download speeds to 54% of the 
households in zip code 95311.  There are no other providers listed except satellite providers HughesNet, 
ViaSat and Starlink. 
 
In Yosemite National Park, AT&T claims to provide up to 100 Mbps to 75.6% of the zip code through IPBB 
service.  Satellite services are the only other options for visitors and residents in the park. 
 
 

 
 
LTD Broadband was awarded RDOF funding for areas in Mariposa County shown in blue.  These areas 
were later denied funding from the FCC as it was determined LTD Broadband could not meet the 
requirements in the RDOF program.  Etheric was awarded funding in neighboring Mono County. 
 

Tuolumne County, Existing Providers 
Below are the population centers and zip codes for Tuolumne County.   
 

TUOLUMNE County, CA Covers 15 ZIP Codes 
ZIP Code Classification City Population Timezone Area Code(s) 

ZIP Code 95305 P.O. Box Big Oak Flat 245 Pacific 209 

ZIP Code 95309 P.O. Box Chinese Camp 0 Pacific 209 

ZIP Code 95310 General Columbia 1,882 Pacific 209 

ZIP Code 95321 General Groveland 3,736 Pacific 209 

ZIP Code 95327 General Jamestown 9,806 Pacific 209 

ZIP Code 95335 General Long Barn 541 Pacific 209 

https://www.zip-codes.com/zip-code/95305/zip-code-95305.asp
https://www.zip-codes.com/city/ca-big-oak-flat.asp
https://www.zip-codes.com/zip-code/95309/zip-code-95309.asp
https://www.zip-codes.com/city/ca-chinese-camp.asp
https://www.zip-codes.com/zip-code/95310/zip-code-95310.asp
https://www.zip-codes.com/city/ca-columbia.asp
https://www.zip-codes.com/zip-code/95321/zip-code-95321.asp
https://www.zip-codes.com/city/ca-groveland.asp
https://www.zip-codes.com/zip-code/95327/zip-code-95327.asp
https://www.zip-codes.com/city/ca-jamestown.asp
https://www.zip-codes.com/zip-code/95335/zip-code-95335.asp
https://www.zip-codes.com/city/ca-long-barn.asp
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ZIP Code 95346 General Mi Wuk Village 1,272 Pacific 209 

ZIP Code 95347 P.O. Box Moccasin 0 Pacific 209 

ZIP Code 95364 General Pinecrest 53 Pacific 209 

ZIP Code 95370 General Sonora 26,803 Pacific 209 

ZIP Code 95372 General Soulsbyville 1,963 Pacific 209 

ZIP Code 95373 P.O. Box Standard 0 Pacific 209 

ZIP Code 95375 P.O. Box Strawberry 106 Pacific 209 

ZIP Code 95379 General Tuolumne 3,898 Pacific 209 

ZIP Code 95383 General Twain Harte 3,937 Pacific 209 

 
Senora is the largest city with a population of 26,803.  Xfinity is claiming they currently offer up to 6 Gbps 
in download speeds to 83% of the residents within 95370 zip code.  AT&T offers advertised download 
speeds of 100 Mbps to 71% of the zip code households.  Fixed wireless providers include Cal.net and 
Conifer Communications.  
 
In Jamestown, Xfinity provides advertised download speeds of up to 1.2 Gbps to 40% of the households. 
AT&T is the DSL provider, offering up to 100 Mbps in download speeds to 49% of the residents.  Cal.net 
and Conifer Communications offer fixed wireless service. 
 
94% of Twain Harte residents can access Xfinity’s advertised speeds of up to 1.2 Gbps.  AT&T provides DSL 
service of up to 100 Mbps in download speeds to 96% of the community.  Frontier Communications 
provides DSL service to 11.5% of the residents in the zip code.  Fixed wireless providers are Cal.net and 
Conifer Communications. 
 
In Tuolumne, Xfinity offers advertised speeds of up to 1.2 Gbps to 87.7% in the zip code. Frontier 
Communications is the DSL provider for the community.  AT&T provides service to 11% of the zip code 
residents. Cal.net and Conifer Communications offer fixed wireless service. 
 

https://www.zip-codes.com/zip-code/95346/zip-code-95346.asp
https://www.zip-codes.com/city/ca-mi-wuk-village.asp
https://www.zip-codes.com/zip-code/95347/zip-code-95347.asp
https://www.zip-codes.com/city/ca-moccasin.asp
https://www.zip-codes.com/zip-code/95364/zip-code-95364.asp
https://www.zip-codes.com/city/ca-pinecrest.asp
https://www.zip-codes.com/zip-code/95370/zip-code-95370.asp
https://www.zip-codes.com/city/ca-sonora.asp
https://www.zip-codes.com/zip-code/95372/zip-code-95372.asp
https://www.zip-codes.com/city/ca-soulsbyville.asp
https://www.zip-codes.com/zip-code/95373/zip-code-95373.asp
https://www.zip-codes.com/city/ca-standard.asp
https://www.zip-codes.com/zip-code/95375/zip-code-95375.asp
https://www.zip-codes.com/city/ca-strawberry.asp
https://www.zip-codes.com/zip-code/95379/zip-code-95379.asp
https://www.zip-codes.com/city/ca-tuolumne.asp
https://www.zip-codes.com/zip-code/95383/zip-code-95383.asp
https://www.zip-codes.com/city/ca-twain-harte.asp
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LTD Broadband was awarded RDOF funding for a small number of households in the northern part of the 
County and 41 locations in the southern part of the County (shown in blue).  Etheric is shown as an RDOF 
award winner in Mono County.  Again, as described above, the FCC has recently denied LTD Broadband’s 
RDOF funding and therefore, these households can be eligible for other grant funding. 
 

Existing Fiber in the Region 
There is existing fiber that has been installed by CENIC in the southern portion of the region, along the 
Highway 49 corridor.  CENIC’s network is shown on the map below in blue. 
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It could be noted 
that much of the 
areas that are 
served are located 
within close 
proximity to the 
CENIC fiber. See 
the second map 
showing served 
and unserved 
areas in the region. 
 
 
 
 
 

 

 
 
CVIN, doing business as Vast Networks, has also built fiber within the region, specifically, in Amador and 
Tuolumne Counties. 
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Vast Networks fiber is shown in light 
purple on the maps to the left in 
Amador County and the second 
maps shows their fiber in Tuolumne 
County, connecting to the Stockton 
area. 
 

 
 

State’s Plan and Recommended Routes for Further Expansion 
The State of California passed AB/SB 156 to invest $6 billion in broadband infrastructure in the following 
manner: 
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• $3.25 billion to build, operate and maintain an open access, state-owned middle mile network – 
high-capacity fiber lines that carry large amounts of data at higher speeds over longer distances 
between local networks. 

• $2 billion to set up last-mile broadband connections that will connect homes and businesses with 
local networks. The legislation expedites project deployment and enables Tribes and local 
governments to access this funding. 

• $750 million for a loan loss reserve fund to bolster the ability of local governments and nonprofits 
to secure financing for broadband infrastructure. 

• Creation of a broadband czar position at the California Department of Technology, and a 
broadband advisory committee with representatives from across state government and members 
appointed by the Legislature. 

  
The State has planned to build the following middle mile routes shown in bright pink below: 
 

 
 
The State of California’s planned fiber routes will connect to the existing CENIC fiber, providing better 
access for transport and backhaul for much of the region.  However, although more areas will receive 
better middle mile connectivity, each of the State’s planned routes do not provide further redundancy or 
connectivity to some of the most unserved areas of the region.  Therefore, NEO recommends extending 
the State’s fiber routes, shown in green, to reach greater populations of unserved areas and to provide 
further resiliency and redundancy for the region.  The green routes provide a loop-topology, allowing for 
rerouting of traffic in the event of a fiber cut or network outage. 
 
Below is the same map with names of the highways provided. 
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NEO also recommends establishing carrier-grade, carrier-neutral locations (CNLs) along the middle mile 
fiber routes to allow service providers, government agencies and commercial companies to collocate 
their equipment.  The recommended locations of the proposed CNL’s are shown on the map above as 
green circles.  These are shown as general recommended locations; the specific locations are dependent 
upon available space in existing buildings and the required costs associated with establishing a carrier-
grade facility, or the available land for a prefabricated building and the required costs to do so.  A map of 
all of the anchor institutions located within the study area is provided as a deliverable to this project. 
 
The study did not include assessing space or land for a potential CNL; however, the general locations are 
located near population centers that lack sufficient broadband and equipment for middle mile fiber is 
needed every 40-60 kilometers for regeneration and transmission.   
 
Carrier-neutral locations are carrier “hotels” that operate independently from one service provider.  The 
CNLs could be owned by the Counties within the study area or by a regional consortium.  The CNLs 
provide space for the service providers to place their equipment and provide access to the middle mile 
networks established in the region.  Providing CNL space reduces the barrier to entry for service 
providers, reduces operating expenses for service providers, encourages competition, and provides 
reduced backhaul and transport costs to the providers.  The CNLs can also potentially serve as data 
centers for other government and commercial users. 
 

Middle Mile Capital Cost Estimate 
NEO calculated the high-level capital cost estimates for the State of California’s proposed fiber builds 
within each County.  Service providers or the Counties or Caltrans may want to place shadow conduit for 
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the CPUC builds; NEO provided high-level capital cost estimates for placement of shadow conduit.  NEO 
also provided cost estimates for the proposed middle mile fiber builds, further expanding the reach 
within the region.  A summary of these costs is provided below, followed by detailed bill of materials and 
cost estimates.   
 

 
 
 
 

 
 
Middle mile fiber routes benefit the entire region, as well as neighboring counties and regions.  It should 
be noted that although the cost estimates are provided by County, it should not be inferred that each 
County should bear its respective costs.  As there are further-reaching benefits to middle mile 
infrastructure, the Counties should work with potential partners such as Liberty Electric, RCRC, Caltrans, 
PG&E and the State of California’s Technology Department to build these routes if possible. 
 
Below are detailed Bill of Materials for each of these routes.   

Amador Calaveras Alpine Tuolumne Mariposa
CPUC Build 4,196,271$          8,310,561$          5,039,532$          5,739,998$          8,687,286$          
CPUC Shadow Conduit 1,051,132$          2,057,620$          1,260,485$          1,432,245$          2,156,428$          

State of California Proposed Middle Mile Fiber Builds

Amador Calaveras Alpine Tuolumne Mariposa
Proposed Middle Mile 
Fiber Builds, Expansion 14,095,362$        10,527,900$        12,597,678$        29,376,599$        20,181,227$        

Proposed Middle Mile Fiber Builds, Expansion
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CPUC Middle Mile

Total Total Total Total Total
Engineering and Project Management 1              LS 49,391.99$      1                LS 96,429.58$      1              LS 58,758.22$      1              LS 67,076.45$      1                LS 100,369.55$    

Materials
Conduit, HDPE, 1.25“ SDR 11, Smooth Wall, Orange, No Tape, No Wire, Price per ft 
8000‘ reel  $          0.83 72,000      Ft 59,669.14$      136,000      Ft 112,708.38$    88,000      Ft 72,928.95$      96,000      Ft 79,558.86$      144,000      Ft 119,338.28$    
1.25“ Push Lock Coupler, SDR, 50 per Carton  $          5.33 120          Ea 640.00$          227            Ea 1,210.67$        147          Ea 784.00$          160          Ea 853.33$          240            Ea 1,280.00$        
1.25” Duct Plug ID 1.156 - 1.510, Expandable Loop Nut, With Rope Loop. For SDR 
13.5 & SDR 11  $             -   -           Ea -$                -             Ea -$                -           Ea -$                -           Ea -$                -             Ea -$                
1.25" Simplex Duct Plugs  $          1.87 60            Ea 112.28$          115            Ea 215.20$          71            Ea 132.87$          80            Ea 149.71$          119            Ea 222.69$          
Fiber Warning Tags 20 per pack Caution Fiber Optic Cable Orange Tag with Black 
Lettering Not Custom  $          1.67 60            Ea 100.25$          120            Ea 200.50$          80            Ea 133.67$          80            Ea 133.67$          120            Ea 200.50$          
Hand Hole Assembly, HDPE with Polymer Shield Lid, 24” x 36“ x 24”  $      540.02 27            Ea 14,580.44$      52              Ea 28,080.85$      32            Ea 17,280.53$      36            Ea 19,440.59$      54              Ea 29,160.89$      
Marker Post, Dome, 72“, White w/Orange Polydome, 5 Position Test Station,
Includes Custom Route Marker: ”Warning Buried Fiber Optic Cable  $        43.44 6              Ea 260.65$          10              Ea 434.42$          7              Ea 304.09$          8              Ea 347.54$          11              Ea 477.86$          
72” RHINO DOME WHITE POST, ORANGE TOP, WARNING BURIED FIBER
OPTIC CABLE  $        21.39 57            Ea 1,219.05$        113            Ea 2,416.71$        69            Ea 1,475.69$        78            Ea 1,668.17$        118            Ea 2,523.64$        
SM Fiber Optic CABLE - 144 Count  $          1.23 72,000      Ft 88,541.31$      142,000      Ft 174,623.14$    86,000      Ft 105,757.67$    98,000      Ft 120,514.56$    149,000      Ft 183,231.32$                                                                                                                                                                                                                                                                                                                                              
Dome Splice Closure, 144f/288f ribbon max, 24“ x 10”, 2 Cable Attachments,
Includes 0 trays, Standard Basket, 3 Ground Feed-Through Lugs, Flash Valve, TE,

 $      240.60 6              Ea 1,443.61$        10              Ea 2,406.01$        7              Ea 1,684.21$        8              Ea 1,924.81$        11              Ea 2,646.62$        
Splice Tray, 24Ct TE B Case, Price ea  $        18.71 36            Ea 673.68$          60              Ea 1,122.81$        42            Ea 785.96$          48            Ea 898.25$          66              Ea 1,235.09$                                                                                                                                                                                                                                                                                                                                          
Subtotal 167,240.42$    323,418.69$    201,267.64$    225,489.47$    340,316.88$    

Construction Labor
Prepare Splice Case  $      425.64 6.00         Ea 2,553.85$        10.00         Ea 4,256.42$        7.00         Ea 2,979.49$        8.00         Ea 3,405.14$        11.00         Ea 4,682.06$        
Fiber Optic Cable Splice & Test.  Contractor to provide all labor, Equipment, and 
splice consumables for a complete installation  $        63.85 864.00      Ea 55,163.20$      1,440.00     Ea 91,938.66$      1,008.00   Ea 64,357.06$      1,152.00   Ea 73,550.93$      1,584.00     Ea 101,132.53$                                                                                                                                                                
Set 24" x 36" x 24" Handhole.  Contractor to provide all labor, equipment, gravel, fill, 
and misc. materials for a complete installation.   $    1,106.67 27.00       Ea 29,880.06$      52.00         Ea 57,546.79$      32.00       Ea 35,413.41$      36.00       Ea 39,840.09$      54.00         Ea 59,760.13$                                                                                                                                                                  
Set Locate Marker Post.  Contractor to provide all labor, equipment, and misc. 
materials for a complete installation.   $      255.39 6.00         Ea 1,532.31$        10.00         Ea 2,553.85$        7.00         Ea 1,787.70$        8.00         Ea 2,043.08$        11.00         Ea 2,809.24$        
Set Marker Post.  Contractor to provide all labor, equipment, and misc. materials for 
a complete installation.  $      170.26 57.00       Ea 9,704.64$        113.00       Ea 19,239.02$      69.00       Ea 11,747.72$      78.00       Ea 13,280.03$      118.00       Ea 20,090.30$                                                                                                                                                                  
Bore and Place 1.25" HDPE Duct.  Contractor to provide all labor, equipment, fill, 
and misc. materials for a complete installation.   $        34.05 61,751.00 Ft 2,102,705.28$ 122,764.00 Ft 4,180,280.65$ 74,182.00 Ft 2,525,997.68$ 84,572.00 Ft 2,879,791.27$ 128,231.00 Ft 4,366,439.41$                                                                                                                                                                          
Rock  Cutting Adder  $      166.00 9,263.00   0 1,537,661.33$ 18,415.00   0 3,056,896.63$ 11,128.00 0 1,847,252.00$ 12,686.00 0 2,105,880.57$ 19,235.00   0 3,193,016.92$                                                                                                                                                             
Place Fiber Optic Cable in 1.25" Duct.  Contractor to provide all labor, equipment, 
misc. materials, and consumables for a complete installation.   $          3.06 64,451.00 Ft 197,517.95$    127,964.00 Ft 392,161.29$    77,382.00 Ft 237,146.58$    88,172.00 Ft 270,213.85$    133,631.00 Ft 409,528.51$                                                                                                                                                                
Performance Bond  $330,151.11 0.13         0 42,919.64$      0.26           0 85,839.29$      0.16         0 52,824.18$      0.18         0 59,427.20$      0.27           0 89,140.80$      
Subtotal 3,979,638.27$ 7,890,712.60$ 4,779,505.83$ 5,447,432.15$ 8,246,599.90$ 

Total 4,196,270.67$ 8,310,560.87$ 5,039,531.69$ 5,739,998.07$ 8,687,286.34$                           

Mariposa
Quantitiy Quantitiy Quantitiy Quantitiy Quantitiy

Tuolumne
Unit Cost
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CPUC Builds, Shadow Duct Estimate

Total Total Total Total Total
Engineering and Project Management 1              LS 52,951.89$      1                LS 103,612.82$    1              LS 63,318.59$      1              LS 72,136.02$      1                LS 107,990.62$    

Materials
Conduit, HDPE, 1.25“ SDR 11, Smooth Wall, Orange, No Tape, No Wire, Price per ft 
8000‘ reel  $        0.83 72,000      Ft 59,669.14$      136,000      Ft 112,708.38$    88,000      Ft 72,928.95$      96,000      Ft 79,558.86$      144,000      Ft 119,338.28$    
1.25“ Push Lock Coupler, SDR, 50 per Carton  $        5.33 120          Ea 640.00$          227            Ea 1,210.67$        147          Ea 784.00$          160          Ea 853.33$          240            Ea 1,280.00$                                                                                                                                                                                  
1.25" Simplex Duct Plugs  $        1.87 60            Ea 112.28$          115            Ea 215.20$          71            Ea 132.87$          80            Ea 149.71$          119            Ea 222.69$          
Fiber Warning Tags 20 per pack Caution Fiber Optic Cable Orange Tag with Black 
Lettering Not Custom  $        1.67 60            Ea 100.25$          120            Ea 200.50$          80            Ea 133.67$          80            Ea 133.67$          120            Ea 200.50$          
Hand Hole Assembly, HDPE with Polymer Shield Lid, 24” x 36“ x 24”  $     540.02 27            Ea 14,580.44$      52              Ea 28,080.85$      32            Ea 17,280.53$      36            Ea 19,440.59$      54              Ea 29,160.89$                                                                                                                                                                               
Marker Post, Dome, 72“, White w/Orange Polydome, 5 Position Test Station,
Includes Custom Route Marker: ”Warning Buried Fiber Optic Cable  $      43.44 6              Ea 260.65$          10              Ea 434.42$          7              Ea 304.09$          8              Ea 347.54$          11              Ea 477.86$          
72” RHINO DOME WHITE POST, ORANGE TOP, WARNING BURIED FIBER
OPTIC CABLE  $      21.39 57            Ea 1,219.05$        113            Ea 2,416.71$        69            Ea 1,475.69$        78            Ea 1,668.17$        118            Ea 2,523.64$        
SM Fiber Optic CABLE - 144 Count  $        1.23 72,000      Ft 88,541.31$      142,000      Ft 174,623.14$    86,000      Ft 105,757.67$    98,000      Ft 120,514.56$    149,000      Ft 183,231.32$    
Dome Splice Closure, 144f/288f ribbon max, 24“ x 10”, 2 Cable Attachments,
Includes 0 trays, Standard Basket, 3 Ground Feed-Through Lugs, Flash Valve, TE,

 $     240.60 6              Ea 1,443.61$        10              Ea 2,406.01$        7              Ea 1,684.21$        8              Ea 1,924.81$        11              Ea 2,646.62$        
Splice Tray, 24Ct TE B Case, Price ea  $      18.71 36            Ea 673.68$          60              Ea 1,122.81$        42            Ea 785.96$          48            Ea 898.25$          66              Ea 1,235.09$                                   $                             $                           $                           $                             $                
Subtotal 167,240.42$    323,418.69$    201,267.64$    225,489.47$    340,316.88$    

Construction Labor
Prepare Splice Case  $     425.64 6.00         Ea 2,553.85$        10.00         Ea 4,256.42$        7.00         Ea 2,979.49$        8.00         Ea 3,405.14$        11.00         Ea 4,682.06$        
Fiber Optic Cable Splice & Test.  Contractor to provide all labor, Equipment, and 
splice consumables for a complete installation  $      63.85 864.00      Ea 55,163.20$      1,440.00     Ea 91,938.66$      1,008.00   Ea 64,357.06$      1,152.00   Ea 73,550.93$      1,584.00     Ea 101,132.53$    
Set 24" x 36" x 24" Handhole.  Contractor to provide all labor, equipment, gravel, fill, 
and misc. materials for a complete installation.  $  1,106.67 27.00       Ea 29,880.06$      52.00         Ea 57,546.79$      32.00       Ea 35,413.41$      36.00       Ea 39,840.09$      54.00         Ea 59,760.13$      
Set Locate Marker Post.  Contractor to provide all labor, equipment, and misc. 
materials for a complete installation.   $     255.39 6.00         Ea 1,532.31$        10.00         Ea 2,553.85$        7.00         Ea 1,787.70$        8.00         Ea 2,043.08$        11.00         Ea 2,809.24$        
Set Marker Post.  Contractor to provide all labor, equipment, and misc. materials for 
a complete installation.  $     170.26 57.00       Ea 9,704.64$        113.00       Ea 19,239.02$      69.00       Ea 11,747.72$      78.00       Ea 13,280.03$      118.00       Ea 20,090.30$      
Shadow Duct Placement-1.25" HDPE Duct.  $        8.51 61,751.00 Ft 525,676.32$    122,764.00 Ft 1,045,070.16$ 74,182.00 Ft 631,499.42$    84,572.00 Ft 719,947.82$    128,231.00 Ft 1,091,609.85$ 
Place Fiber Optic Cable in 1.25" Duct.  Contractor to provide all labor, equipment, 
misc. materials, and consumables for a complete installation.   $        3.06 64,451.00 Ft 197,517.95$    127,964.00 Ft 392,161.29$    77,382.00 Ft 237,146.58$    88,172.00 Ft 270,213.85$    133,631.00 Ft 409,528.51$                                                                                                                                                               
Performance Bond  $68,547.81 0.13         0 8,911.21$        0.26           0 17,822.43$      0.16         0 10,967.65$      0.18         0 12,338.61$      0.27           0 18,507.91$      
Subtotal 830,939.55$    1,630,588.63$ 995,899.03$    1,134,619.54$ 1,708,120.52$ 

Total 1,051,131.85$ 2,057,620.13$ 1,260,485.26$ 1,432,245.03$ 2,156,428.03$                           
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Proposed Middle Mile

Total Total Total Total Total
Engineering and Project Management 1                LS 161,956.36$      1                LS 121,588.38$      1                LS 145,212.80$      1                LS 336,543.42$      1                LS 231,780.83$      

Materials

Conduit, HDPE, 1.25“ SDR 11, Smooth Wall, Orange, No Tape, No Wire, Price per ft 8000‘ reel  $          0.83 232,000      Ft 192,104.89$      176,000      Ft 145,734.74$      208,000      Ft 172,231.97$      480,000      Ft 397,458.38$      336,000      Ft 278,220.87$      
1.25“ Push Lock Coupler, SDR, 50 per Carton  $          5.33 387            Ea 2,062.26$         294            Ea 1,566.68$         347            Ea 1,849.10$         800            Ea 4,263.06$         560            Ea 2,984.14$         
1.25" Simplex Duct Plugs  $          1.87 190            Ea 355.26$            143            Ea 267.38$            170            Ea 317.86$            390            Ea 729.21$            269            Ea 502.97$            

Fiber Warning Tags 20 per pack Caution Fiber Optic Cable Orange Tag with Black Lettering Not Custom  $          1.67 200            Ea 333.89$            160            Ea 267.11$            180            Ea 300.50$            400            Ea 667.77$            280            Ea 467.44$            
Hand Hole Assembly, HDPE with Polymer Shield Lid, 24” x 36“ x 24”  $      539.56 86              Ea 46,402.20$        65              Ea 35,071.43$        77              Ea 41,546.15$        177            Ea 95,502.20$        122            Ea 65,826.37$        
Marker Post, Dome, 72“, White w/Orange Polydome, 5 Position Test Station,
Includes Custom Route Marker: ”Warning Buried Fiber Optic Cable  $        43.41 16              Ea 694.48$            12              Ea 520.86$            14              Ea 607.67$            30              Ea 1,302.16$         22              Ea 954.92$            
72” RHINO DOME WHITE POST, ORANGE TOP, WARNING BURIED FIBER
OPTIC CABLE  $        21.37 192            Ea 4,102.80$         143            Ea 3,055.73$         171            Ea 3,654.05$         399            Ea 8,526.12$         274            Ea 5,855.03$                                                                                                                                                                                     
SM Fiber Optic CABLE - 144 Count  $          1.23 241,000      Ft 296,117.18$      180,000      Ft 221,166.36$      216,000      Ft 265,399.63$      503,000      Ft 618,037.10$      346,000      Ft 425,130.89$      
Dome Splice Closure, 144f/288f ribbon max, 24“ x 10”, 2 Cable Attachments,
Includes 0 trays, Standard Basket, 3 Ground Feed-Through Lugs, Flash Valve, TE,

 $      240.40 16              Ea 3,846.37$         12              Ea 2,884.78$         14              Ea 3,365.58$         30              Ea 7,211.95$         22              Ea 5,288.76$         
Splice Tray, 24Ct TE B Case, Price ea  $        18.70 96              Ea 1,794.97$         72              Ea 1,346.23$         84              Ea 1,570.60$         180            Ea 3,365.58$         132            Ea 2,468.09$                                                                                                                                                                                                 
Subtotal 547,814.29$      411,881.29$      490,843.11$      1,137,063.53$   787,699.48$      

Construction Labor
Prepare Splice Case  $      425.64 16.00         Ea 6,810.27$         12.00         Ea 5,107.70$         14.00         Ea 5,958.99$         30.00         Ea 12,769.26$        22.00         Ea 9,364.12$         
Fiber Optic Cable Splice & Test.  Contractor to provide all labor, Equipment, and splice consumables for a 
complete installation  $        63.85 2,304.00     Ea 147,101.86$      1,728.00     Ea 110,326.39$      2,016.00     Ea 128,714.13$      4,320.00     Ea 275,815.98$      3,168.00     Ea 202,265.05$      
Set 24" x 36" x 24" Handhole.  Contractor to provide all labor, equipment, gravel, fill, and misc. materials 
for a complete installation.  $    1,106.67 86.00         Ea 95,173.54$        65.00         Ea 71,933.49$        77.00         Ea 85,213.52$        177.00       Ea 195,880.42$      122.00       Ea 135,013.63$      
Set Locate Marker Post.  Contractor to provide all labor, equipment, and misc. materials for a complete 
installation.  $      255.39 16.00         Ea 4,086.16$         12.00         Ea 3,064.62$         14.00         Ea 3,575.39$         30.00         Ea 7,661.56$         22.00         Ea 5,618.47$         
Set Marker Post.  Contractor to provide all labor, equipment, and misc. materials for a complete 
installation.   $      170.26 192.00       Ea 32,689.30$        143.00       Ea 24,346.72$        171.00       Ea 29,113.91$        399.00       Ea 67,932.45$        274.00       Ea 46,650.36$        
Bore and Place 1.25" HDPE Duct.  Contractor to provide all labor, equipment, fill, and misc. materials for a 
complete installation.   $        34.05 208,493.00 Ft 7,099,469.34$   155,639.00 Ft 5,299,718.98$   186,256.00 Ft 6,342,269.34$   435,109.00 Ft 14,816,051.40$ 298,620.00 Ft 10,168,415.89$ 
Rock  Cutting Adder  $      166.00 31,274.00   0 5,191,495.25$   23,346.00   0 3,875,444.40$   27,939.00   0 4,637,884.05$   65,267.00   0 10,834,345.49$ 44,793.00   0 7,435,654.12$   
Place Fiber Optic Cable in 1.25" Duct.  Contractor to provide all labor, equipment, misc. materials, and 
consumables for a complete installation.  $          3.06 217,093.00 Ft 665,307.99$      162,139.00 Ft 496,894.75$      193,956.00 Ft 594,401.83$      452,809.00 Ft 1,387,688.44$   310,820.00 Ft 952,545.82$                                                                                                                                                                                                                                                                                                                                                                      
Performance Bond  $896,607.52 0.16           0 143,457.20$      0.12           0 107,592.90$      0.15           0 134,491.13$      0.34           0 304,846.56$      0.23           0 206,219.73$      

13,385,590.92$ 9,994,429.96$   11,961,622.28$ 27,902,991.56$ 19,161,747.19$ 

14,095,361.57$ 10,527,899.63$ 12,597,678.20$ 29,376,598.51$ Total 20,181,227.50$                           

Subtotal
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Why Build Middle Mile Fiber Routes?  Invest in Middle-mile 
Infrastructure to Reduce Backhaul and Transport Costs 
Bringing high-speed Internet and data communications capacity into and between communities and to an 
Internet hub is often referred to as “Middle-mile Infrastructure.”  Broadband networks require access to 
an Internet “supply” – locations where there is an Internet hub, backhaul or transport point, located in 
population centers. These Internet hubs can either be accessed by building fiber directly to the location, 
utilizing a point-to-point digital microwave link or leasing existing infrastructure.  The costs for leasing 
existing facilities or backhaul are often based upon mileage.  In either of these options, the costs to build 
directly from the Internet “supply” to rural areas are extremely capital intensive and/or the monthly 
access charges for leasing infrastructure are too high.  
 
In rural areas, incumbent providers have infrastructure to link fiber back to these Internet hubs. The 
Internet exchanges or hubs for this region are based in Los Angeles, San Jose, San Francisco, Sacramento, 
Reno, Las Vegas, Milpitas and Fremont.  Many of the incumbent providers, such as AT&T, Frontier and 
Comcast may have their own fiber to these Internet exchanges; however, most of the incumbent 
providers do not allow other entities or local governments to “tap into their fiber” to extend a network, 
as is common for new homes to tap into a main waterline. Some providers allow other ISPs to lease “dark 
fiber” which is fiber that doesn’t have electronics or monthly services, (as opposed to “lit” services, which 
is a monthly fee-based service) for connectivity to the various communities or internet exchanges, but 
their excess fiber is limited.  Most provide “lit services” for a monthly fee and these charges are typically 
priced based upon mileage to an internet exchange or hub.  For rural areas such as those included in the 
Central Sierra region, the lit service fees for backhaul and transport are high.    
 
High monthly backhaul-charges or up-front capital costs to connect to Internet exchanges or hubs are 
difficult to finance since most rural areas do not have the population to support an adequate return on 
investment for any providers to upgrade their networks.  This issue was raised by other service providers 
serving the area.   Therefore, building middle mile fiber to internet exchanges and between communities 
greatly reduces the backhaul and transport costs for internet service providers.    
 

Examples of Local Governments who have invested in Middle Mile 
Infrastructure 
Giving access to existing conduit or middle mile fiber owned either by the Central Sierra Region 
stakeholders or by the State can be leveraged to attract potential partners that may be willing to deploy 
an all-fiber network.  Through this study, NEO discussed ways to work with Caltrans to install conduit 
when work is being done in the public right-of-way along major highways.  The Counties should continue 
to work with Caltrans and/or power companies and others to partner in the middle mile builds.  
Implementing a shadow conduit policy that requires installation of additional conduit whenever work is 
being done within the right of way will further reduce the cost of middle mile fiber construction.  By 
creating and implementing a shadow conduit policy, the Counties will gain additional conduit that can be 
used to leverage further investment. 
 
There are hundreds of examples of municipalities and counties that are using smart conduit construction, 
joint build agreements and shadow conduit policies to gain assets and attract potential partners. In 
Centennial, CO, the City began a fiber optic and conduit initiative in 2008 as a public works effort 
connecting city buildings, traffic signals and other public facilities.  The City implemented a dig once policy 
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that required additional conduit be installed when work was being done in the right of way.   To date, the 
City has installed more than 60 miles of conduit and fiber optic infrastructure suitable for broadband 
deployment while spending less than $600,000. This network is currently valued well over $6 Million.  The 
City recently engaged in a formal process to incent providers to deploy a Gigabit-enabled fiber network to 
every home and business within the city limits.  The City announced an agreement with Ting, where Ting 
would be able to use existing conduit and fiber to roll out its Gigabit services to the community. 
 
El Dorado County has applied for and was awarded grant funding through EDA to build out middle mile 
fiber in three communities – Cool, Georgetown and Garden Valley as these areas were designated priority 
areas through a broadband planning effort with NEO.  NEO created a business plan that identified twenty 
priority areas that had significant population that lacked access to broadband services.  The County has 
also decided to use its ARPA funding for final design and engineering for its densely populated and 
priority areas to build out a Fiber to the Premise network. 
 
A group of 15 cities in Los Angeles County, California, managed by the South Bay Cities Council of 
Governments (SBCCOG) are building a middle mile fiber network connecting key government and anchor 
institutions through a public-private partnership with American Dark Fiber (ADF).  The network will 
support smart city applications, traffic signal coordination, as well as telehealth services and remote 
learning and working. The network will connect the cities of Carson, El Segundo, Gardena, Hawthorne, 
Hermosa Beach, Inglewood, Lawndale, Lomita, Manhattan Beach, Palos Verdes Estates, Rancho Palos 
Verdes, Redondo Beach, Rolling Hills, Rolling Hills Estates, and Torrance in Los Angeles County. Local 
institutions and government authorities are also participating in the fiber project, including the Beach 
Cities Health District, Los Angeles County Metropolitan Transportation Authority (LA Metro), Los Angeles 
County Department of Public Works, Lundquist Institute, South Bay Workforce Investment Board, and 
West Basin Municipal Water District. 
 
In this partnership, ADF will own the network, and an ISP, Race Communications, will provide services to 
subscribers.  The network was designed to include various exit points built into the contract so that the 
various South Bay cities can use to opt out of the partnership and work with other providers.  
 
As the community of Mesa, Arizona, began to grow, community leaders recognized that 
telecommunications would be a key element to its success.  Mesa was an early adopter of "dig once" 
policy, placing conduit whenever streets were excavated for any other infrastructure purpose.  Mesa has 
also taken advantage of non-traditional existing infrastructure, placing fiber in abandoned conduit that 
had been used for other utility purposes.  This resulted in a network of 150 - 200 miles of fiber 
throughout the community.  The investment has paid off in a number of ways over time and helped the 
city establish a broadband-friendly environment for economic development, allowing private sector 
companies to use the existing conduit and fiber to reduce their overall costs of infrastructure 
deployment. 
 
Bozeman, MT invested in multi-duct conduits, making it possible for nonprofit Bozeman Fiber, who leases 
the conduit, to reach more residences and businesses with service.   Lincoln, Nebraska invested $700,000 
to install a conduit system in 2012.  Since then, their conduit network has grown to more than 300 miles 
and has served as a key component to attracting multiple (six) private carrier providers who lease the 
conduit, helping to pay off the initial investment.  
 
Local governments and state agencies have been connecting their community anchor institutions with 
fiber optic networks for over twenty years.  Community anchor institutions are state, county and local 
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government offices and buildings, schools and libraries, hospitals, medical facilities and first responders.  
In fact, in the U.S., thousands of schools, libraries, community centers, and public health and safety 
providers obtain their broadband connectivity from local government and state non-profit networks, 
including state research and education networks.   
 
Connecting these anchor institutions with fiber allows each location to receive very high-speed Internet 
and data connectivity while eliminating or drastically reducing the monthly lease or access costs paid to 
the private sector service providers.  Anchor institutions often cannot afford to purchase high-capacity 
circuits from the private sector service providers and therefore, simply cap their bandwidth purchased.  
Capping their bandwidth requires the anchor institutions to choose which applications to deploy and 
limits their ability to use applications that require high bandwidth.  Building a municipally-owned fiber 
network to anchor institutions allows these critical key facilities to have the bandwidth they need to 
support all of their applications and once these networks are in place, additional bandwidth needs can 
easily be met without additional capital cost for construction. 
 
The Central Sierra Region could consider connecting their community anchor institutions with fiber to 
ensure that they have the highest-quality broadband connectivity.  This could be done in collaboration 
with the other agencies to share in the cost of construction.  Then, once these networks are built, the 
Counties could also consider leasing excess capacity of conduit or of fiber to the private sector for last 
mile build out and use.  Once a network is built that serves schools, government offices, fire districts and 
the like, generally, this network reaches deep into neighborhoods and past business parks.  These 
networks can then serve as an opportunity to allow the private sector to lease excess capacity and in turn 
serve homes and businesses with high-speed fiber.  This trend is fast accelerating as hundreds of 
municipalities make available spare fiber optic capacity to private sector companies at rates designed to 
incentivize new private sector investment and opportunity. 
 
An additional benefit of building a community anchor institution network for municipalities is it will be 
equipped to support “smart city” applications when the time comes for city service innovation. Smart city 
applications may include connecting traffic lights, traffic management, and smart journey planning.  
Smart journey planning systems use open city data in order to recommend how individuals can best 
navigate from one place to the next.  The systems are becoming sophisticated enough to take into 
consideration personal preferences such as cost, safety concerns and CO2 footprint, as well as real-time 
traffic congestion and traffic patterns. 
 
Other smart city applications may include connecting smart parking meters, automated meter reading 
and utilities management.  Street lights are often connected with fiber and applications are emerging that 
allow active safety; increasing light levels in city centers when the light system detects individuals or 
motion, at bus stops or along walkways.   
 
Another top smart city application is environmental monitoring, where a city that uses monitoring 
stations for pollution or weather conditions can now connect and use these systems for real time data 
collection and can pinpoint potential sources of pollution or weather issues and quickly react and 
efficiently deal with potential problems. 
 
Other smart city applications are emerging around transport sharing, whether it is sharing bikes or cars or 
rideshare.  Smart cars and electric cars will be a key enabler for wider adoption of city center car sharing, 
providing information to individuals about location and availability of shared cars and up-to-date 
information of pickup times for rideshare applications. 



36  

 
 

  



37  

Section 2, Implement Broadband Friendly 
Policies and Ordinances 
Often a municipality or a county does not have the capital to invest in a comprehensive broadband 
network, but it will have the ability to provide in-kind contributions, tax and other economic incentives, 
use of existing assets, and to enact policies and ordinances that are broadband-friendly.  All of these 
strategies have the effect of lowering the cost for a private provider to deploy a fiber or wireless network 
within a community, with little to no investment directly from the municipality.  
 

Dig Once and Shadow Conduit Policies 
 
Sixty to eighty percent of a fiber optic network’s capital costs are in opening a trench or in burying 
conduit that will house fiber optic cable.  Policies that encourage placement of conduit or fiber optic 
cable when a trench is open eliminate much of the capital costs for network deployment.  By coordinating 
with other City, County or State capital projects such as sidewalk improvements, establishment of trails, 
implementation of street lighting, road construction and road widening projects, additional conduit can 
be placed within the trench when other work is being performed in the right of way.  Coordination with 
other utility projects can substantially decrease the costs of broadband infrastructure.   
 
A Dig Once Policy typically has the following components:   

• All public works or installation of other telecom, cable or utility infrastructure allows for conduit 
to be placed on behalf of the local or State government and any other entities that want to 
participate.  If there is an open trench, the policy provides for coordination of street cuts and 
excavations with utilities, public works, developers and other interested parties. This maximizes 
the opportunity for broadband-specific conduit installation, while minimizing cost, community 
disruption and damage to existing infrastructure. 

• A notice period informing other entities that an open trench will be available for placement of 
their conduit and/or fiber optic facilities. 

• Allows for shadow conduit to be placed on behalf of the local and/or State government.  The 
installation of empty and/or spare conduit by a public agency when excavations occur in the 
public right of way, with the local government agency’s costs limited to the incremental costs of 
the conduit only.  

 
A standard, conduit-specification document can be developed that addresses capacity, separation of 
facilities, proper sizing and placement.  The specification document also addresses access to the conduit 
with detailed provisions for vaults and all access points.  Cost sharing or cost recovery stipulations can be 
put in place for materials and labor assignment.  Engineering specifications and drawings that address 
conduit sweeps, bend radius and physical placement requirements can be provided with the standard 
conduit specification. 
 
Additionally, various government agencies can establish Joint Trench Agreements and Joint Build 
Agreements with other telecommunications, cable or utility providers.  Cost for placement of conduit or 
fiber will be shared amongst all entities, allowing each to take advantage of the other’s trenching.  
Standardization of these agreements across all potential owners of underground infrastructure can be 
established to ensure all parties are aware of the joint trenching opportunities as they become available.  
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Streamlined Permitting Processes and Abandoned Fiber and Conduit Policies 
 
A slow permitting process can add uncertainty in the construction timeline as well as significant costs.    
Crews can sit idle while waiting for permitting approvals and this adds to the overall cost of construction. 
A Streamlined Permitting Process can be implemented placing the responsibility for approval of 
broadband infrastructure projects solely in the public works department via an encroachment permit 
processes. Limiting this process to one department can reduce delays in the approval process.  
Additionally, a bulk permitting process can enable a single approval for multiple sections, further 
streamlining the overall process.    
 
Create an Abandoned Fiber and Conduit Policy to regain control of abandoned facilities.  Any abandoned 
fiber and/or conduit that is left vacant, and is not claimed by the owner within a designated time period, 
would revert to the local government agency.   
 

One-touch Make Ready Processes 
 
One of the most unpredictable and costly components of fiber optic construction is the “make-ready” 
process. “Make-Ready” refers to the inspections, engineering, and rearrangements necessary to 
accommodate the installation of multiple cables on a utility pole.  Make-ready engineering for placement 
of fiber optic cables needs to comply with the National Electric Safety Code (NESC).  Compliance may 
include moving existing fiber optic cable, increasing the load bearing ability of poles and/or the transfer or 
replacement of existing poles required to accommodate the attachment of new fiber optic cable. At 
times, the make-ready process can require multiple companies to dispatch crews with specialized 
equipment and bucket trucks to move their physical attachments on the communications portion of 
utility poles, causing slowdowns and duplicate expense for deployments.  
 
In order to better streamline this time consuming and high-cost element, a One-touch Make-Ready 
Process or One Truck-Roll Procedure can be established to enable and encourage all of this work to be 
done by one company rather than by many. 
 

Encourage standards for placement of conduit and/or fiber in new developments 
 
The integration of broadband “utility” codes into land development policies and City/County ordinances 
ensures uniform and standardized placement of conduit and/or fiber optic facilities.  These land 
development codes would require all new commercial and residential developments to install fiber optic 
infrastructure.  New building codes could describe the specific and compatible communications 
components and architectures of all new construction. Further, theses codes could describe the 
development and use of City/County rights-of-way for communications connectivity, and could specify 
standardized wiring requirements for new buildings.   
 

Standardize Pole Attachment Rates for Placement of Aerial Fiber, Reducing the 
Operational Costs for Pole Rental Rates 

 
Pole attachment rates vary dramatically across various jurisdictions and utility companies for attaching 
aerial fiber on existing utility poles.  Rates are typically charged per pole per year and can range from $4 
per pole up to $26 per pole.  Standardizing the pole attachment rates to a reasonable annual fee per pole 
per year will reduce the operating expenses for placement of fiber optic cable.  Deploying fiber using 
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existing utility poles is less expensive than placement of fiber in a conduit where a trench would need to 
be opened.  Standardizing and minimizing the pole attachment rates can eliminate uncertainty and 
operational expenses. 
 

  Set up funding mechanisms or Set-asides to allow for adoption of these policies.   
 
Conduit is not expensive.  However, if the funding mechanism does not exist to place conduit, often 
opportunities to take advantage of open trenches or joint builds do not occur.  A funding set-aside or 
budget process must be put in place to allow for implementation of these policies. The funding 
mechanism will allocate monies to build broadband infrastructure when opportunities arise and the fund 
would maintain a reserve or set-aside for unanticipated projects. 
 

  Keep a GIS database of all infrastructure, and provide for a process to submit plans.   
 
Develop a policy that all construction permits issued would require the submission of final as-built 
drawings. This policy would define all planning and construction documentation requirements for utilities, 
developers, contractors and others in an appropriate GIS format. 
 
These policies can be implemented to facilitate investment from the private sector and can also be used 
to gain substantial assets owned by the Central Sierra Region that can be leveraged for future broadband 
deployment.  
 
Other municipal facilitation to encourage and support investment could include removing roadblocks and 
creating efficiencies that a private company cannot achieve on its own. 
 

Use of Existing Assets  
 
Existing assets can include tower facilities, water towers, land, rights of way, existing conduit and existing 
fiber.  Sixty to eighty percent of a fiber optic network’s capital costs are in opening a trench or in burying 
conduit that will house fiber optic cable.  Using existing conduit therefore, substantially reduces the 
capital costs of network deployment.  If a municipality has existing conduit or fiber, these assets can be 
leveraged to entice further deployment of investment by the private sector. New networks can and are 
built on the foundation a community’s already existing fiber and/or conduit as well as available land. 
 

Economic Incentives 
 
Economic incentives as well as logistic assistance from a county can help pave the way for more powerful 
broadband service. Most tax incentives are implemented at the State-level, but the municipality could 
influence the State’s consideration of providing tax incentives in the form of accelerated depreciation, 
reduced property taxes and reduced sales taxes. 
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Section 3, County Recommendations and Fiber to 
the Premise Estimates 
NEO’s team put together preliminary design and projected capital cost estimates for building a Fiber to 
the Premise network that is capable of handling symmetrical Gigabit broadband speeds in each of the 
districts for each County in the study area.  Two estimates were provided for each district; the first 
estimate for all unserved parcels in the district and the second for all served parcels in the district.   
 
The second estimate of building fiber to all served addresses was put together for two primary reasons.  
First, service providers will most likely include an edge-out strategy with their commitment to co-invest in 
areas that are unserved.  The edge-out strategy often includes applying for subsidies in areas that are 
unserved and building out areas that are served (i.e., “edge-out”) as these served areas typically have 
more household density, with a lower capital cost buildout per household.  Secondly, estimates were 
created for served parcels because the definition of “served” in this report is having access to broadband 
capacity of greater than 10 Mbps in download and greater than 1 Mbps in upload speeds.  This is a low 
benchmark. Many of the grant programs available for broadband define unserved as having less than 
100/20 Mbps in capacity.  Therefore, most of the study area is eligible for grant funding as much of the 
area has less than 100/20 Mbps service.   
 

 
 
It needs to also be kept in mind that the service speeds are based upon self-reported advertised speeds 
from the service providers.  Therefore, it is most likely that the service speeds advertised are over-
exaggerated.  It can therefore be concluded that 91-100% of Alpine County parcels and 97-100% of 
Mariposa parcels are eligible for grant funding.  A minimum of 58% for Amador, 27% for Calaveras, and 
36% of Tuolumne County parcels are eligible for grant funding (see far-right column of the above chart). 
 

Capital Cost Estimate Categories 
There are several main categories that comprise the capital cost estimates for a Fiber to the Premise 
network.  These categories include: 
 
Design and Engineering.  This category includes the expenses to design and engineer the network, 
including the costs to drive the routes to verify whether the network can be constructed using aerial or 
underground construction methods.   
 

County
# of Parcels 

with Buildings

# of Parcel with 
Less than 10/1 

Mbps 

Unserved, Less 
than 10/1 

Mbps
Served with 
25/3 Mbps

Served with 
100/20 Mbps

Served with Gig 
1000/1000 Mbps

Areas Eligible for 
100/20 Mbps 

Standard, 
Grants

Alpine 1,297 660 51% 49% 9% 0% 91%
Amador 16,303 2000 12% 88% 42% 0% 58%
Calaveras 38,317 6946 18% 82% 73% 0% 27%
Mariposa 10,908 3871 35% 65% 3% 0% 97%
Tuolumne 22,006 7954 36% 64% 64% 64% 36%

Alpine, Amador, Calaveras, Mariposa and Tuolumne Counties

Central Sierra Region
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If aerial construction is used, this category includes the make ready engineering and pole analysis to 
determine what is needed to make space for the fiber optic cable and to determine the location of the 
fiber on the poles.  If existing cable needs to be moved or repositioned on the pole, make ready 
engineering includes the engineering work to coordinate where on the pole fiber will be placed, 
considering the use of space by other providers.  Make ready engineering and pole assessment includes 
determining whether the existing poles can accommodate the additional weight of fiber optic cable.  In 
some cases, the entire pole may need to be replaced.   
 
If underground construction is used, the final design will identify rock samples to include notations of 
type of rock and the impact this may have on directional boring or trenching for placement of the 
conduit. 
 
Additionally, design and engineering services include pulling permits for the construction of the network, 
preparation of construction documents and preparing as-built drawings after the network has been 
constructed. 
 
Materials Costs for the Construction of the Distribution Network.  Materials needed for construction of 
fiber and Fiber to the Premise networks include vaults, conduit and fiber optic cable. 
 
Construction Costs for the Construction of the Distribution Network.  Construction costs take the form of 
aerial construction and underground construction.  Aerial construction costs include the per foot cost to 
place fiber on the poles and to support the fiber with down guys, anchors, riser guards and grounding.  It 
may also include costs for light and heavy tree trimming services and the costs to implement the make 
ready costs to accommodate the space and weight requirements of the fiber placement.  Underground 
construction includes trenching, digging or boring for placement of conduit and fiber optic cable.  This 
category also includes placement of vaults to access and splice the fiber. 
 
Underground construction is by far the most expensive category of building a fiber network.  Aerial 
installation is less expensive than underground construction but there are trade-offs with make-ready 
expenses and higher operating expenses.   
 
Technical Services.   The fiber network is connected or spliced together.    
 
Labor and Materials for the Drop Fiber or Connection to the Home/Business, Testing and Turn-up of 
Services.  After customers have signed up for service, this cost includes the labor to pull fiber from the 
street to the home or business, the costs to splice the fiber, as well as the materials costs of the Optical 
Network Terminal, or the equipment that is placed on the outside of the home. This category also 
includes the testing and turn up of services. 
 
Electronics.  This includes the equipment needed at a centralized location to light and manage the fiber 
and services on the network. 
 

Verification of Capital Costs, Why are Costs so High? 
All of the initial assumptions and line items were further validated and verified for accuracy.  A formal 
request for quotation or proposal was not used in the verification process.  However, NEO’s team did 
contact various vendors in the Fiber to the Premise industry to receive informal quotes on services, 
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materials costs, and construction estimates.  A formal request for proposal or for a quote, issued by the 
County’s Procurement Department, could further validate the price estimates and per unit costs.   
 
Costs for fiber construction projects are higher after the pandemic than prior.  As with other industries, 
the fiber industry is experiencing supply chain issues and with the demand and volume of fiber work, 
costs for construction labor are 2-3 times higher than before the pandemic.  The estimates provided by 
NEO take into account the increase in labor and materials pricing post-COVID-19.  Additionally, costs for 
constructing fiber in California are typically 30-40% higher than in other parts of the country.  There are 
several pricing factors that, on the surface, seem insignificant, yet, when combined, give the appearance 
of a very high overall price as compared to other projects of similar size and complexity in other areas of 
the United States. The following are a few of those contributing factors. 
 
Permitting Fees and Length of Time to Obtain a Permit.  The initial conceptual routes were within the 
permitting jurisdiction of many different agencies and authorities. Final permitting requirements and 
timelines cannot be finalized until after the final design is complete. Many of the permitting jurisdictions 
that were tentatively identified are historically known to have cumbersome and difficult processes as 
compared to other agencies across the nation. Actual costs for permits are unknown and must be 
assumed until the final design is complete. 
 
Having existing relationships between the County and Caltrans may help in getting permits approved in a 
timely manner.  Working with Caltrans whenever possible, to place shadow conduit through a dig-once 
policy, is highly encouraged to reduce the costs of placing conduit and fiber, as well as minimize potential 
construction delays due to the lengthy permitting process.   
 
California’s Pacific Gas and Electric (PG&E) has come under pressure in the past two years with its 
involvement and response to several Northern California wildfires.  Faced with billions of dollars in 
potential liabilities from two years of devastating Northern California wildfires as well as the possibility of 
future catastrophic blazes, PG&E filed for Chapter 11 bankruptcy protection in early 2019. 
 
These issues may influence the time to receive a permit for fiber construction and should be mitigated by 
selecting routes that are located within the City’s or County’s right of way, avoiding working with Caltrans 
or PG&E whenever possible. 
 
Construction Costs are Higher in California.  NEO requested informal quotes from several fiber 
construction companies to further verify and validate per unit cost assumptions.  National companies 
stated that the construction costs for fiber are 30-40% higher in the State of California than any other 
state within the U.S.  The reasons for this include California’s requirement for prevailing wages, rock 
adder requirements, permitting costs and basic supply and demand variables.  A further description of 
these and other conditions are described below.   
 
Prevailing Wages. California state law requires that, on public works projects, pay to workers must equal: 
“the general prevailing rate of per diem wages for work of a similar character in the locality in which the 
public work is performed, and not less than the general prevailing rate.”  
 
Further, the law also states that: 
 
“The contractor to whom the contract is awarded, and any subcontractor under him, shall pay not less 
than the specified prevailing rates of wages to all workmen employed in the execution of the contract.” 
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Prevailing wages are established by regulatory agencies for each trade and occupation employed in the 
performance of public work, as well as by State Departments of Labor or their equivalents. Prevailing 
wage may include both wages, benefits, and other payments such as apprenticeship and industry 
promotion.  The rates are published by the State’s Department of Industrial Relations (“DIR”). The 
published rates include many different prevailing wage rates, which are based on the geographic location 
and the type of work that is performed.  
 
This project will require a large labor force for completion, and labor rates in California are much higher 
than other areas of the country. For example, hourly labor rates in the California Western region average 
$26.93 per hour, whereas hourly rates average $21.83 per hour in the Midwest region, and $21.99 per 
hour in the Southern region. With California being a prevailing wage state, this requires a higher hourly 
rate for construction work. California-required benefits and employer mandates greatly affect the cost of 
labor as compared to other states. 
 
Taxes. All for-profit companies participating in the project are subject to an 8.84% State of California 
Income tax on total income. This is significantly higher than other states with a lower or no state 
corporate tax. California has a complex and high sales tax rate and is classified as the 49th (out of 50 
states) least-friendly business tax state. California has state sales tax of 6.00%, and allows local 
governments to collect a local option sales tax of up to 3.50%. Higher sales tax rates affect materials 
purchases. In California, many types of labor charges are subject to tax, in addition to materials. 
 
Fuel. A large portion of construction operation costs relate to fuel for machinery and transportation. 
California has the highest average fuel price for regular gasoline and diesel by a large margin. As of the 
date of this report, the average price for a gallon of diesel in California was $5.09. In comparison, the 
national average which includes California, is $3.15 per gallon. Most states average between $2.87 to 
$3.20 per gallon.
 
Supply and Demand.  Basic economic drivers regarding supply and demand are impacting fiber 
construction rates.  As more telecommunications, 5G, smart city and Internet applications are requiring 
the need for more fiber construction (i.e., demand is rising), the costs for construction are also rising.  
There is a nationwide shortage of skilled telecommunications and fiber-optic specialists. The demand for 
these services over the last 5 years outpaces the supply of qualified firms capable of this type of quality 
work. This also leads to higher overall underground and fiber-optic construction prices. 
 
Route geography and undulation of the terrain. Parts of the proposed routes are along steep and difficult 
terrain with little area for basic underground equipment. This requires specialized equipment for portions 
of the build.  This will impact the per unit costs for construction for both aerial and underground 
methodologies. 
 
Subsurface or Rock Conditions.  For further verification of the capital cost assumptions, NEO’s team 
pulled subsurface (i.e., rock) conditions of the conceptual routes from the U.S. Geological Survey.  The 
subsurface conditions and the amount of rock and impermeable materials are significant. This causes a 
major impact upon the price to construct. 
 
The majority of the study area has hard rock, granite, limestone, shale, etc.   
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Environmental compliance. As compared to other states, California has stringent compliance regulations, 
such as the California Environmental Quality Act (CEQA) that affect the price of doing business and 
construction activities. Contractor pricing is higher due to the risk of non-compliance and putting 
compliance procedures in place. 
 

Major Assumptions 
NEO assumed 100% of the construction would be underground, with a 25% rock adder.  This provides the 
worst-case scenario cost for implementing fiber.  Depending upon the County’s preference for 
construction, these assumptions can easily be changed to a certain percentage of the build to use aerial 
construction and the remaining percentage to be underground.  This assumption has the greatest 
influence on the overall cost estimates.  We assumed a take-rate percentage or market-share of 45% for 
all of the estimates.  This assumption has a small impact on the overall costs and in most cases, the 
service provider will pay for the electronics and equipment placed on the outside of the homes.  All 
assumptions can be easily changed to create comparative and sensitivity analysis. 
 

3A Alpine County 
Below is the map of Alpine County showing areas that are unserved in tan and served in purple.  Nearly 
100% of the County’s parcels are eligible for grant funding.  The districts are numbered and shown on the 
maps.  Parcels or address points are shown on the map as red dots.  Clusters of red dots should be 
considered priority areas as there is greater household or parcel density lacking broadband availability. 
 

 
 
Below are the major assumptions for the served and unserved areas in the County by District. 
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Below are the estimated capital costs for served and unserved areas by District. 

Alpine 
Unserved 
District 1

Alpine 
Served 

District 1

Alpine 
Unserved 
District 2

Alpine 
Served 

District 2

Alpine 
Unserved 
District 3

Alpine 
Served 

District 3

Alpine 
Unserved 
District 4

Alpine Served 
District 4

Alpine 
Unserved 
District 5

Alpine 
Served 

District 5

Major Assumptions

# Parcels/Passings 270

There are no 
Served 

Parcels in 
District 1 145 2 14

There are 
no Served 
Parcels in 
District 3 64 635 167

There are 
no Served 
Parcels in 
District 5

Total Plant Miles 196.94 133.46 1.84 5.95 11.30 112.14 42.95
# Poles 0 0 0 0 0 0 0
Est. Aerial Miles 0 0 0 0 0 0 0
Est. UG Miles 196.94 133.46 1.84 0.00 11.3 112.14 42.95
Aerial % 0% 0% 0% 0% 0% 0% 0%
UG % 100% 100% 100% 100% 100% 100% 100%
Density HH/Mile 1.37 1.09 1.09 0.00 5.66 5.66 3.89
Take Rate 45% 45% 45% 45% 45% 45% 45%
Make Ready Cost per mile (all in labor only) -$              0 0 -$             0 0 0
ADSS or Strand/Lash  Strand/Lash Strand/Lash Strand/Lash  Strand/Lash Strand/Lash Strand/Lash Strand/Lash
Missile Bore/Open Trench % 0% 0 0 0% 0 0 0
Directional Bore % 100% 100% 100% 100% 100% 100% 100%
Plow % 0% 0% 0% 0% 0% 0% 0%
LD Downtown % 0% 0% 0% 0% 0% 0% 0%
HD Downtown % 0% 0% 0% 0% 0% 0% 0%
Rock Adder % 25% 25% 25% 25% 25% 25% 25%
Cut/Restore % 2% 2% 2% 2% 2% 2% 2%
Make Ready Construction  yes yes yes  yes yes yes yes
OLT Equipment  yes yes yes  yes yes yes yes
ONT Equipment  yes yes yes  yes yes yes yes
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The top line item, “Project Cost” shows the total capital costs for the build.  “HHP” is Household Passed, “HHS” refers to Household Sold.  The 
“Cost per MI” is Cost per Mile.  After this, the capital costs are broken down into major categories as described above.  As discussed above, the 
highest cost category is UG Labor or underground construction labor.  “OSP” Materials is typically the next highest cost category and simply 
includes all the materials for the outside plant or network. 
 
To build fiber to every parcel in the County, the estimated capital costs are $155,520,759.  To build to the unserved parcels, the capital costs are 
$120,023,886. 

 

Capital Cost Estimates, Fiber to the Premise, GPON Architecture
Alpine 

Unserved 
District 1

Alpine 
Served 

District 1

Alpine 
Unserved 
District 2

Alpine 
Served 

District 2

Alpine 
Unserved 
District 3

Alpine 
Served 

District 3

Alpine 
Unserved 
District 4

Alpine Served 
District 4

Alpine 
Unserved 
District 5

Alpine 
Served 

District 5
Project Cost  $60,353,959 40,879,912$ 638,518$    1,900,787$ 3,575,885$ 34,858,355$ 13,313,343$ 

Cost per HHP  $     223,533 281,930$      319,259$    135,771$     55,873$      54,895$         79,721$         
Cost per HHS  $     496,740 626,512$      709,465$    301,712$     124,163$    121,989$       177,157$      
Cost per MI  $     306,459 306,308$      347,021$    319,460$     316,450$    310,847$       309,973$      

Engr. Labor Project Cost  $     257,070 172,538$      2,379$        8,024$         16,885$      167,554$       60,821$         

Aerial Labor Project Cost  $                -   -$               -$            -$             -$             -$               -$               

UG Labor Project Cost  $53,342,244 36,144,890$ 498,908$    1,612,555$  3,065,794$ 30,419,003$ 11,643,475$ 

Tech Services Labor Project Cost  $        21,062 11,973$         3,207$        3,911$         6,995$         45,134$         13,294$         

Project Cost  $     138,289 74,229$         2,147$        7,815$         33,652$      322,910$       85,454$         

OSP Materials Project Cost  $  6,556,968 4,439,271$   97,495$      234,099$     418,176$    3,850,974$   1,473,289$   

Electronics Project Cost  $        38,325 37,011$         34,383$      34,383$       34,383$      52,779$         37,011$         

Overall

Customer Premise Labor and 
Install Materials including 
Splitters

Total Capital 
Costs

Total Capital 
Cost for 

Unserved
155,520,759$    120,023,886$    
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Putting together a District-wide project for Alpine County is not feasible.  Having a housing density of 1 – 5 households per mile makes it cost 
prohibitive to build fiber to every house within a District.  NEO put together another set of estimates for Alpine County based upon density – i.e., 
where there are the most households. 
 

A More Feasible Approach, Build to Priority Areas 
There are three clusters of households within Alpine County; households near and within Alpine Village, Markleeville and Kirkwood.  In these 
priority areas, there are 229 households located in District 1; 127 in District 2 and 676 households are clustered together in District 4.  In total, the 
priority areas represent 905 parcels out of the total 1,297 parcels in the entire County. 
 

 
 
Below are the capital cost estimates for the three priority areas. 
 

Alpine County Priority Projects
Alpine 

District 1
Alpine 

District 2
Alpine 

District 5
# of Underserved 0 0 629
# of Unserved 229 127 47

Major Assumptions Total Parcels
# Parcels/Passings 229 127 676 905
Total Plant Miles 11.34 13.62 14.79
# Poles 0 0 0
Est. Aerial Miles 0 0 0
Est. UG Miles 11.34 13.62 14.79
Aerial % 0% 0% 0%
UG % 100% 100% 100%
Density HH/Mile 20.19 9.32 45.71
Take Rate 40% 40% 40%
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The total capital costs to build to the 905 parcels shown in the three priority areas are $13,233,617. NEO recommends these three priority areas 
be built through partnerships with the service providers and grant funding.  For the parcels that are not served within the priority areas, satellite 
services such as Starlink, or wireless services may be the best short-term options. 
 
NEO recommends conducting a formal process to engage service providers as partners through an Invitation to Negotiate or Request for Proposal 
process.   
 

Capital Cost Estimates, Fiber to the Premise, GPON Architecture
Alpine 

District 1
Alpine 

District 2
Alpine 

District 5
Total Capital 

Cost
Project Cost  $  3,719,435 4,331,625$  5,182,558$   13,233,617$  

Cost per HHP  $        16,242 34,107$       7,667$           
Cost per HHS  $        40,605 85,268$       19,166$         
Cost per MI  $     327,992 318,034$     350,410$      

Engr. Labor Project Cost  $        24,194 22,545$       48,158$         

Aerial Labor Project Cost  $                -   -$              -$               

UG Labor Project Cost  $  3,091,689 3,699,823$  4,067,208$   

Tech Services Labor Project Cost  $        17,082 10,827$       47,644$         

Project Cost  $     103,511 58,395$       304,978$      

OSP Materials Project Cost  $     445,948 504,339$     661,791$      

Electronics Project Cost  $        37,011 35,697$       52,779$         

Overall

Customer Premise Labor and 
Install Materials including 
Splitters
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3B Amador County 
Below is the map of Amador County showing areas that are unserved in tan and served in purple.  A 
minimum of 58% of the County’s parcels are eligible for grant funding.  The districts are numbered and 
shown on the maps.  Parcels or address points are shown on the map as red dots.  Clusters of red dots 
should be considered priority areas as there is greater household or parcel density lacking broadband 
availability.  
 

 
 
Below are the major assumptions for the served and unserved areas in the County by District. 
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Below are the estimated capital costs for served and unserved areas by District. 

Amador 
Unserved 
District 1

Amador 
Served 

District 1

Amador 
Unserved 
District 2

Amador 
Served 

District 2

Amador 
Unserved 
District 3

Amador Served 
District 3

Amador 
Unserved 
District 4

Amador 
Served 

District 4

Amador 
Unserved 
District 5

Amador 
Served District 

5

Major Assumptions
# Parcels/Passings 463 2409 225 2460 80 4457 129 3127 1103 1850
Total Plant Miles 21.26 131.85 10.62 126.68 10.11 573.21 4.73 119.46 125.74 336.65
# Poles 0 0 0 0 0 0 0 0 0 0
Est. Aerial Miles 0 0 0 0 0 0 0 0 0 0
Est. UG Miles 21.26 131.85 10.62 126.68 10.11 573.21 4.73 119.46 125.74 336.65
Aerial % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
UG % 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Density HH/Mile 21.78 18.27 21.19 19.42 7.91 7.78 27.27 26.18 8.77 5.50
Take Rate 45% 45% 45% 45% 45% 45% 45% 45% 45% 45%
Make Ready Cost per mile (all in labor only) -$              0 0 0 -$             0 0 0 0 0
ADSS or Strand/Lash  Strand/Lash Strand/Lash Strand/Lash Strand/Lash  Strand/Lash Strand/Lash Strand/Lash Strand/Lash Strand/Lash Strand/Lash
Missile Bore/Open Trench % 0% 0 0 0 0% 0 0 0 0 0
Directional Bore % 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Plow % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
LD Downtown % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
HD Downtown % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Rock Adder % 25% 25% 25% 25% 25% 25% 25% 25% 25% 25%
Cut/Restore % 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Make Ready Construction  yes yes yes yes  yes yes yes yes yes yes
OLT Equipment  yes yes yes yes  yes yes yes yes yes yes
ONT Equipment  yes yes yes yes  yes yes yes yes yes yes
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The top line item, “Project Cost” shows the total capital costs for the build.  “HHP” is Household Passed, “HHS” refers to Household Sold.  The 
“Cost per MI” is Cost per Mile.  After this, the capital costs are broken down into major categories as described above.  As discussed above, the 
highest cost category is UG Labor or underground construction labor.  “OSP” Materials is typically the next highest cost category and simply 
includes all the materials for the outside plant or network. 
 
Based upon the total capital costs to build out to the unserved areas, Amador County could put together partnerships and grant applications to 
fund all of the unserved areas in all of the 5 Districts.  The total capital costs for building to the unserved areas is $54,805,732.  This falls within 
many of the grant programs available for broadband infrastructure and the density levels of households per mile are within the threshold to entice 
providers to co-invest, especially in Districts 1, 2 and 4.  NEO recommends conducting a formal process to engage service providers as partners 
through an Invitation to Negotiate or Request for Proposal process.   
 

Capital Cost Estimates, Fiber to the Premise, GPON Architecture
Amador 

Unserved 
District 1

Amador 
Served 

District 1

Amador 
Unserved 
District 2

Amador 
Served 

District 2

Amador 
Unserved 
District 3

Amador Served 
District 3

Amador 
Unserved 
District 4

Amador 
Served 

District 4

Amador 
Unserved 
District 5

Amador 
Served District 

5
Project Cost  $  6,984,024 42,593,791$  3,512,431$   41,063,584$ 3,227,034$ 179,107,591$    1,630,719$ 39,510,535$ 39,451,524$ 104,461,654$ 

Cost per HHP  $        15,084 17,681$          15,611$         16,693$         40,338$       40,186$               12,641$      12,635$         35,767$         56,466$           
Cost per HHS  $        33,521 39,291$          34,691$         37,094$         89,640$       89,302$               28,092$      28,078$         79,483$         125,479$         
Cost per MI  $     328,505 323,047$        330,737$      324,152$       319,192$     312,464$            344,761$    330,743$       313,755$      310,298$         

Engr. Labor Project Cost  $        46,841 270,149$        23,122$         265,957$       16,107$       909,754$            11,565$      286,316$       205,078$      500,529$         

Aerial Labor Project Cost  $                -   -$                -$               -$                -$             -$                     -$             -$               -$               -$                  

UG Labor Project Cost  $  5,799,364 35,918,119$  2,896,643$   34,523,612$  2,745,311$  155,595,252$     1,293,126$ 32,629,939$ 34,143,499$ 91,311,887$    

Tech Services Labor Project Cost  $        33,092 166,233$        16,907$         169,361$       7,874$         305,809$            10,914$      214,962$       76,974$         127,329$         

Project Cost  $     236,209 1,222,183$     114,749$      1,247,026$    40,521$       2,258,893$         66,318$      1,584,724$   560,375$      938,585$         

OSP Materials Project Cost  $     826,252 4,907,827$     422,685$      4,747,033$    381,524$     19,866,843$       213,099$    4,664,289$   4,403,621$   11,491,125$    

Electronics Project Cost  $        42,267 109,281$        38,325$         110,595$       35,697$       171,039$            35,697$      130,305$       61,977$         92,199$           

Overall

Customer Premise Labor and 
Install Materials including 
Splitters
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3C Calaveras County 
Below is the map of Calaveras County showing areas that are unserved in tan and served in purple.  A 
minimum of 27% of the County’s parcels are eligible for grant funding.  The districts are numbered and 
shown on the maps.  Parcels or address points are shown on the map as red dots.  Clusters of red dots 
should be considered priority areas as there is greater household or parcel density lacking broadband 
availability.  
 

 
 
Below are the major assumptions for the served and unserved areas in the County by District. 
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Below are the estimated capital costs for served and unserved areas by District. 

Calaveras 
Unserved 
District 1

Calaveras 
Served 

District 1

Calaveras 
Unserved 
District 2

Calaveras 
Served District 

2

Calaveras 
Unserved 
District 3

Calaveras Served 
District 3

Calaveras 
Unserved 
District 4

Calaveras 
Served 

District 4

Calaveras 
Unserved 
District 5

Calaveras 
Served District 

5

Major Assumptions
# Parcels/Passings 1354 3405 3348 4078 1568 12630 589 6705 87 4553
Total Plant Miles 45.44 114.27 264.06 321.64 42.63 343.39 19.73 224.61 3.43 179.55
# Poles 0 0 0 0 0 0 0 0 0 0
Est. Aerial Miles 0 0 0 0 0 0 0 0 0 0
Est. UG Miles 45.44 114.27 264.06 321.64 42.63 343.39 19.73 224.61 3.43 179.55
Aerial % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
UG % 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Density HH/Mile 29.80 29.80 12.68 12.68 36.78 36.78 29.85 29.85 25.36 25.36
Take Rate 45% 45% 45% 45% 45% 45% 45% 45% 45% 45%
Make Ready Cost per mile (all in labor only) -$              0 0 0 -$                 0 0 0 0 0
ADSS or Strand/Lash  Strand/Lash Strand/Lash Strand/Lash Strand/Lash  Strand/Lash Strand/Lash Strand/Lash Strand/Lash Strand/Lash Strand/Lash
Missile Bore/Open Trench % 0% 0 0 0 0% 0 0 0 0 0
Directional Bore % 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Plow % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
LD Downtown % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
HD Downtown % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Rock Adder % 25% 25% 25% 25% 25% 25% 25% 25% 25% 25%
Cut/Restore % 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Make Ready Construction  yes yes yes yes  yes yes yes yes yes yes
OLT Equipment  yes yes yes yes  yes yes yes yes yes yes
ONT Equipment  yes yes yes yes  yes yes yes yes yes yes
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The top line item, “Project Cost” shows the total capital costs for the build.  “HHP” is Household Passed, “HHS” refers to Household Sold.  The 
“Cost per MI” is Cost per Mile.  After this, the capital costs are broken down into major categories as described above.  As discussed above, the 
highest cost category is UG Labor or underground construction labor.  “OSP” Materials is typically the next highest cost category and simply 
includes all the materials for the outside plant or network. 
 
Based upon the total capital costs to build out to the unserved areas, Calaveras County could put together partnerships and grant applications to 
fund all of the unserved areas in Districts 1, 3, 4 and 5.  These capital costs fall within many of the grant programs available for broadband 
infrastructure and the density levels of households per mile are within the threshold to entice providers to co-invest.   
 
NEO further broke out District 2 into smaller areas for consideration.  Below are project areas based upon clusters of parcel density. 
 

Capital Cost Estimates, Fiber to the Premise, GPON Architecture
Calaveras 
Unserved 
District 1

Calaveras 
Served 

District 1

Calaveras 
Unserved 
District 2

Calaveras 
Served District 

2

Calaveras 
Unserved 
District 3

Calaveras Served 
District 3

Calaveras 
Unserved 
District 4

Calaveras 
Served 

District 4

Calaveras 
Unserved 
District 5

Calaveras 
Served District 

5
Project Cost  $15,224,225 38,194,413$  83,780,356$   102,042,997$ 14,575,908$  117,033,088$    6,652,071$ 75,035,923$ 1,197,633$   59,222,759$   

Cost per HHP  $        11,244 11,217$          25,024$           25,023$           9,296$             9,266$                 11,294$      11,191$         13,766$         13,007$           
Cost per HHS  $        24,986 24,927$          55,609$           55,606$           20,657$          20,592$               25,097$      24,869$         30,591$         28,905$           
Cost per MI  $     335,040 334,247$        317,278$        317,258$         341,917$        340,817$            337,155$    334,072$       349,164$      329,840$         

Engr. Labor Project Cost  $     116,149 292,086$        476,067$        579,874$         122,066$        983,241$            50,480$      574,659$       8,098$           423,872$         

Aerial Labor Project Cost  $                -   -$                -$                 -$                 -$                 -$                     -$             -$               -$               -$                  

UG Labor Project Cost  $12,427,262 31,251,195$  71,798,093$   87,454,081$   11,687,084$   94,131,269$       5,396,503$ 61,427,601$ 937,101$      49,030,297$    

Tech Services Labor Project Cost  $        93,906 233,613$        228,574$        278,007$         108,502$        861,275$            42,225$      457,721$       8,360$           311,802$         

Project Cost  $     686,548 1,726,463$     1,696,213$     2,066,465$      795,637$        6,397,731$         299,323$    3,396,934$   44,933$         2,307,324$      

OSP Materials Project Cost  $  1,825,243 4,555,494$     9,445,847$     11,500,101$   1,783,559$     14,200,548$       810,762$    8,934,384$   163,443$      6,967,913$      

Electronics Project Cost  $        75,117 135,561$        135,561$        164,469$         79,059$          459,024$            52,779$      244,623$       35,697$         181,551$         

Overall

Customer Premise Labor and 
Install Materials including 
Splitters
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Below are the estimated capital costs for these project areas. 
 

Calaveras Separate, Smaller Projects
Calaveras 

District 2.1 
Served and 
Unserved

Calaveras 
District 2.2 
Served and 
Unserved

Calaveras 
District 2.3 
Served and 
Unserved

Calaveras 
District 2.4 
Served and 
Unserved

Calaveras 
District 2.5 
Served and 
Unserved

# of Underserved and Served 2406 1 832 586 253
# of Unserved 261 1780 520 136 651

Major Assumptions Total Parcels
# Parcels/Passings 2667 1781 1352 722 904 5645
Total Plant Miles 145.92 133.63 95.93 34.36 206.79
# Poles 0 0 0 0 0
Est. Aerial Miles 0 0 0 0 0
Est. UG Miles 145.92 133.63 95.93 34.36 206.79
Aerial % 0% 0% 0% 0% 0%
UG % 100% 100% 100% 100% 100%
Density HH/Mile 18.28 13.33 14.09 21.01 4.37
Take Rate 40% 40% 40% 40% 40%
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Perhaps 1-2 project areas could be selected as the starting point for negotiating a public-private partnership initiative with the service providers.  
NEO recommends conducting a formal process to engage service providers as partners through an Invitation to Negotiate or Request for Proposal 
process and leverage these partnerships with grant funding to begin building out Fiber to the Premise infrastructure.

Capital Cost Estimates, Fiber to the Premise, GPON Architecture
Calaveras 

District 2.1 
Served and 
Unserved

Calaveras 
District 2.2 
Served and 
Unserved

Calaveras 
District 2.3 
Served and 
Unserved

Calaveras 
District 2.4 
Served and 
Unserved

Calaveras 
District 2.5 
Served and 
Unserved

Project Cost  $46,965,401 42,408,368$  30,528,186$   11,201,951$   63,906,441$  
Cost per HHP  $        17,610 23,812$          22,580$           15,515$           70,693$          
Cost per HHS  $        44,025 59,529$          56,450$           38,788$           176,732$        
Cost per MI  $     321,857 317,357$        318,234$        326,017$         309,040$        

Engr. Labor Project Cost  $     299,018 244,733$        178,921$        74,546$           297,230$        

Aerial Labor Project Cost  $                -   -$                -$                 -$                 -$                 

UG Labor Project Cost  $39,751,116 36,342,814$  26,096,121$   9,369,236$      56,067,752$   

Tech Services Labor Project Cost  $     183,651 123,235$        93,819$           52,023$           63,212$          

Project Cost  $  1,201,982 803,505$        609,948$        326,302$         408,438$        

OSP Materials Project Cost  $  5,420,353 4,815,022$     3,478,203$     1,325,750$      7,013,088$     

Electronics Project Cost  $     109,281 79,059$          71,175$           54,093$           56,721$          

Overall

Customer Premise Labor and 
Install Materials including 
Splitters
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3D Mariposa County 
Below is the map of Mariposa County showing areas that are unserved in tan and served in purple.  
Nearly 100% of the County’s parcels are eligible for grant funding.  The districts are numbered and shown 
on the maps.  Parcels or address points are shown on the map as red dots.  Clusters of red dots should be 
considered priority areas as there is greater household or parcel density lacking broadband availability.  
 

 
 
Below are the major assumptions for the served and unserved areas in the County by District. 
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Below are the estimated capital costs for served and unserved areas by District. 

Mariposa 
Unserved 
District 1

Mariposa 
Served 

District 1

Mariposa 
Unserved 
District 2

Mariposa 
Served 

District 2

Mariposa 
Unserved 
District 3

Mariposa 
Served 

District 3

Mariposa 
Unserved 
District 4

Mariposa 
Served 

District 4

Mariposa 
Unserved 
District 5

Mariposa 
Served 

District 5

Major Assumptions
# Parcels/Passings 894 1681 2540 463 357 1546 60 1613 20 1734
Total Plant Miles 154.89 291.25 427.77 77.97 73.96 320.29 2.82 75.79 1.26 109.30
# Poles 0 0 0 0 0 0 0 0 0 0
Est. Aerial Miles 0 0 0 0 0 0 0 0 0 0
Est. UG Miles 154.89 291.25 427.77 77.97 73.96 320.29 2.82 75.79 1.26 109.3
Aerial % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
UG % 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Density HH/Mile 5.77 5.77 5.94 5.94 4.83 4.83 21.28 21.28 15.87 15.86
Take Rate 45% 45% 45% 45% 45% 45% 45% 45% 45% 45%
Make Ready Cost per mile (all in labor only) -$              0 0 0 -$                 0 0 0 0 0
ADSS or Strand/Lash  Strand/Lash Strand/Lash Strand/Lash Strand/Lash  Strand/Lash Strand/Lash Strand/Lash Strand/Lash Strand/Lash Strand/Lash
Missile Bore/Open Trench % 0% 0 0 0 0% 0 0 0 0 0
Directional Bore % 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Plow % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
LD Downtown % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
HD Downtown % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Rock Adder % 25% 25% 25% 25% 25% 25% 25% 25% 25% 25%
Cut/Restore % 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Make Ready Construction  yes yes yes yes  yes yes yes yes yes yes
OLT Equipment  yes yes yes yes  yes yes yes yes yes yes
ONT Equipment  yes yes yes yes  yes yes yes yes yes yes
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The top line item, “Project Cost” shows the total capital costs for the build.  “HHP” is Household Passed, “HHS” refers to Household Sold.  The 
“Cost per MI” is Cost per Mile.  After this, the capital costs are broken down into major categories as described above.  As discussed above, the 
highest cost category is UG Labor or underground construction labor.  “OSP” Materials is typically the next highest cost category and simply 
includes all the materials for the outside plant or network. 
 
Based upon the total capital costs to build out to the unserved areas, Mariposa County could put together partnerships and grant applications to 
fund all of the unserved areas in Districts 3,4 and 5.  These capital costs fall within many of the grant programs available for broadband 
infrastructure and the density levels of households per mile are within the threshold to entice providers to co-invest.   
 
NEO further broke out Districts 1 and 2 into smaller areas for consideration.  Below are project areas based upon clusters of parcel density. 
 

Capital Cost Estimates, Fiber to the Premise, GPON Architecture
Mariposa 
Unserved 
District 1

Mariposa 
Served 

District 1

Mariposa 
Unserved 
District 2

Mariposa 
Served 

District 2

Mariposa 
Unserved 
District 3

Mariposa 
Served 

District 3

Mariposa 
Unserved 
District 4

Mariposa 
Served 

District 4

Mariposa 
Unserved 
District 5

Mariposa 
Served 

District 5
Project Cost  $48,133,349 90,465,455$  132,900,937$   24,266,791$ 22,950,524$  99,178,784$ 986,917$    24,721,019$ 477,467$      35,066,358$ 

Cost per HHP  $        53,840 53,816$          52,323$             52,412$         64,287$          64,152$         16,449$      15,326$         23,873$         20,223$         
Cost per HHS  $     119,645 119,592$        116,274$           116,471$       142,860$        142,560$       36,552$      34,058$         53,052$         44,940$         
Cost per MI  $     310,758 310,611$        310,683$           311,232$       310,310$        309,653$       349,970$    326,178$       378,942$      320,827$       

Engr. Labor Project Cost  $     232,174 436,570$        644,334$           117,445$       107,788$        466,785$       6,151$         165,331$       2,449$           212,375$       

Aerial Labor Project Cost  $                -   -$                -$                    -$               -$                 -$                -$             -$               -$               -$               

UG Labor Project Cost  $42,016,088 79,004,840$  116,044,027$    21,151,559$ 20,056,284$   86,854,428$  769,557$    20,668,103$ 343,974$      29,751,249$ 

Tech Services Labor Project Cost  $        62,595 117,068$        174,295$           33,092$         26,482$          107,182$       6,641$         111,368$       4,174$           120,282$       

Project Cost  $     453,544 853,036$        1,287,547$        236,209$       182,212$        783,370$       31,402$      818,175$       11,162$         880,034$       

OSP Materials Project Cost  $  5,310,913 9,973,568$     14,638,826$      2,686,220$   2,536,804$     10,889,274$  138,784$    2,878,983$   81,325$         4,012,847$   

Electronics Project Cost  $        58,035 80,373$          111,909$           42,267$         40,953$          77,745$         34,383$      79,059$         34,383$         89,571$         

Overall

Customer Premise Labor and 
Install Materials including 
Splitters
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The density of parcels or households per mile for projects shown as District 1.1, 1.2 and 2.1 are potentially worthy of attracting partners.  Density 
levels of .26 – 6 parcels or households per mile may be better served with satellite service such as Starlink and/or wireless service providers.  
Below are the capital cost estimates for these project areas. 

Mariposa Separate, Smaller Projects
Mariposa 

District 1.1 
Served and 
Unserved

Mariposa 
District 1.2 
Served and 
Unserved

Mariposa 
District 2.1 
Served and 
Unserved

Mariposa 
District 2.2 
Served and 
Unserved

Mariposa 
District 2.3 
Served and 
Unserved

Mariposa 
District 2.4 
Served and 
Unserved

# of Underserved 843 838 345 0 118 0
# of Unserved 18 876 964 1520 11 45

Major Assumptions Total Parcels
# Parcels/Passings 861 1714 1309 1520 129 45 3864
Total Plant Miles 82.22 396.16 92.35 254.39 22.82 172.72
# Poles 0 0 0 0 0 0
Est. Aerial Miles 0 0 0 0 0 0
Est. UG Miles 82.22 396.16 92.35 254.39 22.82 172.72
Aerial % 0% 0% 0% 0% 0% 0%
UG % 100% 100% 100% 100% 100% 100%
Density HH/Mile 10.47 4.33 14.17 5.98 5.65 0.26
Take Rate 40% 40% 40% 40% 40% 40%
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Based upon density levels and total capital costs, perhaps a good starting point for consideration is to build fiber to project areas identified as 
District 1.1 and 2.1 could be considered first, followed by District 1.2.  NEO recommends negotiating a public-private partnership initiative with the 
service providers through an Invitation to Negotiate or Request for Proposal process and to leverage these partnerships with grant funding to 
begin building out Fiber to the Premise infrastructure. 
 

Capital Cost Estimates, Fiber to the Premise, GPON Architecture
Mariposa 

District 1.1 
Served and 
Unserved

Mariposa 
District 1.2 
Served and 
Unserved

Mariposa 
District 2.1 
Served and 
Unserved

Mariposa 
District 2.2 
Served and 
Unserved

Mariposa 
District 2.3 
Served and 
Unserved

Mariposa 
District 2.4 
Served and 
Unserved

Total Capital 
Cost for 

Unserved
Project Cost  $25,903,940 122,365,581$  29,400,588$     78,977,143$ 7,136,060$     52,754,138$ 316,537,450$ 

Cost per HHP  $        30,086 71,392$            22,460$             51,959$         55,318$          1,172,314$    
Cost per HHS  $        75,215 178,480$          56,151$             129,897$       138,296$        2,930,785$    
Cost per MI  $     315,056 308,879$          318,360$           310,457$       312,711$        305,432$       

Engr. Labor Project Cost  $     140,248 568,635$          172,572$           383,596$       34,087$          217,016$       

Aerial Labor Project Cost  $                -   -$                  -$                    -$               -$                 -$                

UG Labor Project Cost  $22,339,279 107,410,161$  25,122,903$      69,011,153$ 6,190,566$     46,764,786$  

Tech Services Labor Project Cost  $        60,614 119,049$          91,041$             105,506$       10,914$          5,805$            

Project Cost  $     389,292 773,125$          589,760$           684,351$       58,488$          21,282$         

OSP Materials Project Cost  $  2,919,100 13,416,865$     3,353,138$        8,718,735$   806,308$        5,710,865$    

Electronics Project Cost  $        55,407 77,745$            71,175$             73,803$         35,697$          34,383$         

Overall

Customer Premise Labor and 
Install Materials including 
Splitters
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Cost Estimates with 95% Aerial Construction, 5% Underground Construction 
Mariposa County has established a Broadband Advisory Board to help facilitate implementation of advanced broadband strategies.  The Board 
asked NEO to provide estimated capital costs with the assumption of deploying the fiber network using 95% aerial construction and 5% 
underground construction.  The capital cost savings of aerial construction are substantial.  NEO used the assumption of $30,518/mile for make 
ready expenses. 
 
Here are the major assumptions for each District: 
 

 
 
Below are the capital cost estimates using these assumptions. 
 

04-12-2022, Revised Estimates Based upon 95% Aerial and 5% Underground Construction
Mariposa 
Unserved 
District 1

Mariposa 
Served District 

1

Mariposa 
Unserved 
District 2

Mariposa 
Served 

District 2

Mariposa 
Unserved 
District 3

Mariposa 
Served 

District 3

Mariposa 
Unserved 
District 4

Mariposa 
Served 

District 4

Mariposa 
Unserved 
District 5

Mariposa 
Served 

District 5

Major Assumptions
# Parcels/Passings 894 1681 2540 463 357 1546 60 1613 20 1734
Total Plant Miles 154.89 291.25 427.77 77.97 73.96 320.29 2.82 75.79 1.26 109.30
# Poles 5180 9739 14305 2607 2473 10710 94 2534 42 3655
Est. Aerial Miles 147 277 406 74 70 304 3 72 1 104
Est. UG Miles 7.74 14.5625 21.3885 3.8985 3.70 16.0145 0.141 3.7895 0.063 5.465
Aerial % 95% 95% 95% 95% 95% 95% 95% 95% 95% 95%
UG % 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Density HH/Mile 5.77 5.77 5.94 5.94 4.83 4.83 21.28 21.28 15.87 15.86
Take Rate 45% 45% 45% 45% 45% 45% 45% 45% 45% 45%
Make Ready Cost per mile (all in labor only) 30,518.40$   30,518.40$       30,518.40$        30,518.40$   30,518.40$     30,518.40$    30,518.40$      30,518.40$   30,518.40$   30,518.40$   
ADSS or Strand/Lash  Strand/Lash Strand/Lash Strand/Lash Strand/Lash  Strand/Lash Strand/Lash Strand/Lash Strand/Lash Strand/Lash Strand/Lash
Missile Bore/Open Trench % 0% 0 0 0 0% 0 0 0 0 0
Directional Bore % 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Plow % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
LD Downtown % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
HD Downtown % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Rock Adder % 25% 25% 25% 25% 25% 25% 25% 25% 25% 25%
Cut/Restore % 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Make Ready Construction  yes yes yes yes  yes yes yes yes yes yes
OLT Equipment  yes yes yes yes  yes yes yes yes yes yes
ONT Equipment  yes yes yes yes  yes yes yes yes yes yes
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The capital cost savings are significant.  Aerial construction, especially in undulating and rocky terrain, will reduce the construction costs by 71%.   
 
One of the trade-offs; however, is the requirement to pay an annual pole attachment fee to PG&E.  Currently the estimated annual pole 
attachment fee is $23.47 per pole.  This rate is based upon PG&E’s Pole Rate Agreement with Telecommunications Carriers and Cable T.V. 
Companies effective in August of 2021.  The 2020 annual rate was $21.71.  After 2020, the rate was subject to an annual increase in accordance 
with the twelve-month change in the Handy-Whitman Index of Public Utility Construction costs, Bulletin No. 186, compiled and published by 
Whitman, Requardt & Associates and entitled “Cost Trends of Electric Utility Construction, Distribution Plant, Poles, Towers & Fixtures” Per PG&E’s 
agreement, in no event shall the rate for any term increase more than 4% over the rate from the prior term.  NEO assumed a 4% annual increase 
in 2021 ($22.57/pole) and in 2022 ($23.47/pole). 
 

Capital Cost Estimates, Fiber to the Premise, GPON Architecture
Mariposa 
Unserved 
District 1

Mariposa 
Served District 

1

Mariposa 
Unserved 
District 2

Mariposa 
Served 

District 2

Mariposa 
Unserved 
District 3

Mariposa 
Served 

District 3

Mariposa 
Unserved 
District 4

Mariposa 
Served 

District 4

Mariposa 
Unserved 
District 5

Mariposa 
Served 

District 5
Project Cost  $ 13,611,225 25,551,582$    37,543,320$     6,886,552$   6,482,039$     27,855,174$ 351,351$          7,590,227$   195,028$      10,479,676$ 

Cost per HHP  $         15,225 15,200$            14,781$             14,874$         18,157$          18,018$         5,856$               4,706$           9,751$           6,044$           
Cost per HHS  $         33,834 33,778$            32,846$             33,053$         40,349$          40,039$         13,013$            10,457$         21,670$         13,430$         
Cost per MI  $         87,877 87,731$            87,765$             88,323$         87,642$          86,969$         124,593$          100,148$       154,784$       95,880$         

Engr. Labor Project Cost  $      739,532 1,390,589$       2,045,537$        372,843$       350,052$        1,515,927$    15,388$            413,588$       6,576$           570,398$       

Aerial Labor Project Cost  $   7,699,179 14,477,267$     21,263,294$      3,875,789$   3,676,425$     15,920,932$  140,204$          3,767,339$   62,753$         5,433,005$   

UG Labor Project Cost  $   2,101,226 3,951,359$       5,802,966$        1,058,181$   1,003,663$     4,344,014$    39,583$            1,034,184$   18,217$         1,487,825$   

Tech Services Labor Project Cost  $         62,595 117,068$          174,295$           33,092$         26,482$          107,182$       6,641$               111,368$       4,174$           120,282$       

Project Cost  $      417,235 782,966$          1,181,597$        216,839$       168,264$        719,892$       29,803$            751,837$       11,253$         807,754$       

OSP Materials Project Cost  $   2,533,423 4,751,961$       6,963,723$        1,287,542$   1,216,200$     5,169,482$    85,349$            1,432,853$   57,673$         1,970,841$   

Electronics Project Cost  $         58,035 80,373$            111,909$           42,267$         40,953$          77,745$         34,383$            79,059$         34,383$         89,571$         

Pole Attachment Rate 23.47$           
Annual Pole Attachment Cost -$               121,563.37$ 228,583.72$    335,729.64$      61,193.73$   58,046.53$     251,375.38$  2,213.24$         59,482.78$   988.89$         85,782.66$   
Annual Cost per Home Passed 135.98$         135.98$            132.18$             132.17$         162.60$          162.60$         36.89$              36.88$           49.44$           49.47$           
Annual Cost per Home Connected 302.17$         302.18$            293.73$             293.71$         361.32$          361.33$         81.97$              81.95$           109.88$         109.94$         

Customer Premise Labor and 
Install Materials including 
Splitters

Overall
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The annual pole attachment costs are shown above.  Other key numbers include the annual cost per home passed and the annual cost per home 
connected.  A feasibility study should be conducted to determine whether the annual costs for the pole attachment fees can be passed through to 
subscribers or absorbed sustainably into the financial model for the service providers. 
 
For the smaller projects for Districts 1 and 2, here are the major assumptions and estimated capital costs. 
 

 

Mariposa Separate, Smaller Projects, 95% Aerial Construction, 5% Underground
Mariposa 

District 1.1 
Served and 
Unserved

Mariposa 
District 1.2 
Served and 
Unserved

Mariposa 
District 2.1 
Served and 
Unserved

Mariposa 
District 2.2 
Served and 
Unserved

Mariposa 
District 2.3 
Served and 
Unserved

Mariposa 
District 2.4 
Served and 
Unserved

# of Underserved 843 838 345 0 118 0
# of Unserved 18 876 964 1520 11 45

Major Assumptions Total Parcels
# Parcels/Passings 861 1714 1309 1520 129 45 3864
Total Plant Miles 82.22 396.16 92.35 254.39 22.82 172.72
# Poles 2749 13248 3088 8507 763 5776
Est. Aerial Miles 78 376 88 242 22 164
Est. UG Miles 4.11 19.808 4.6175 12.7195 1.14 8.64
Aerial % 95% 95% 95% 95% 95% 95%
UG % 5% 5% 5% 5% 5% 5%
Density HH/Mile 10.47 4.33 14.17 5.98 5.65 0.26
Take Rate 40% 40% 40% 40% 40% 40%
Make Ready Cost per mile (all in labor only) 30,518.40$   30,518.40$       30,518.40$        30,518.40$   30,518.40$     30,518.40$    
ADSS or Strand/Lash  Strand/Lash Strand/Lash Strand/Lash Strand/Lash  Strand/Lash  Strand/Lash 
Missile Bore/Open Trench % 0% 0 0 0 0% 0%
Directional Bore % 100% 100% 100% 100% 100% 100%
Plow % 0% 0% 0% 0% 0% 0%
LD Downtown % 0% 0% 0% 0% 0% 0%
HD Downtown % 0% 0% 0% 0% 0% 0%
Rock Adder % 25% 25% 25% 25% 25% 25%
Cut/Restore % 2% 2% 2% 2% 2% 2%
Make Ready Construction  yes yes yes yes  yes  yes 
OLT Equipment  yes yes yes yes  yes  yes 
ONT Equipment  yes yes yes yes  yes  yes 
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Capital Cost Estimates, Fiber to the Premise, GPON Architecture
Mariposa 

District 1.1 
Served and 
Unserved

Mariposa 
District 1.2 
Served and 
Unserved

Mariposa 
District 2.1 
Served and 
Unserved

Mariposa 
District 2.2 
Served and 
Unserved

Mariposa 
District 2.3 
Served and 
Unserved

Mariposa 
District 2.4 
Served and 
Unserved

Total Capital 
Cost

Project Cost  $   7,503,985 34,191,806$    8,666,765$        22,276,272$ 2,051,888$     14,452,578$ 89,143,294$     
Cost per HHP  $           8,715 19,949$            6,621$                14,655$         15,906$          321,168$       
Cost per HHS  $         21,789 49,871$            16,552$             36,639$         39,765$          802,921$       (227,394,156)$ 
Cost per MI  $         91,267 86,308$            93,847$             87,567$         89,916$          83,676$         -71.84%

Engr. Labor Project Cost  $      409,568 1,866,297$       475,073$           1,216,875$   108,836$        782,778$       

Aerial Labor Project Cost  $   4,086,955 19,692,134$     4,590,543$        12,645,168$ 1,134,400$     8,585,619$    

UG Labor Project Cost  $   1,117,797 5,371,068$       1,256,862$        3,451,116$   310,669$        2,339,433$    

Tech Services Labor Project Cost  $         60,614 119,049$          91,041$             105,506$       10,914$          5,805$            

Project Cost  $      357,312 709,555$          542,142$           628,933$       53,678$          19,592$         

OSP Materials Project Cost  $   1,416,331 6,355,958$       1,639,929$        4,153,557$   397,694$        2,684,968$    

Electronics Project Cost  $         55,407 77,745$            71,175$             75,117$         35,697$          34,383$         

Pole Attachment Rate 23.47$           
Annual Pole Attachment Cost -$               64,529.28$   310,920.95$    72,479.68$        199,654.63$ 17,909.98$     135,557.01$  
Annual Cost per Home Passed 74.95$           181.40$            55.37$               131.35$         138.84$          3,012.38$      
Annual Cost per Home Connected 187.37$         453.50$            138.43$             328.38$         347.09$          7,530.95$      

Overall

Customer Premise Labor and 
Install Materials including 
Splitters
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Again, the capital cost savings of aerial construction are 71%.  Typically grant programs will fund capital costs but will not fund ongoing operating 
expenses.  An analysis of whether the financial model for service providers can be sustainable with the additional annual pole attachment costs 
should be considered. 
 
Another key consideration with aerial construction is the condition of the poles and the actual make-ready expenses.  As discussed, NEO used an 
assumption of $30,518 per mile for make ready expense.  If the conditions of the poles are poor, the make-ready expenses may be greater than 
the estimates shown above.
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3E Tuolumne County 
Below is the map of Tuolumne County showing areas that are unserved in tan and served in purple.  A 
minimum of 36% of the County’s parcels are eligible for grant funding.  The districts are numbered and 
shown on the maps.  Parcels or address points are shown on the map as red dots.  Clusters of red dots 
should be considered priority areas as there is greater household or parcel density lacking broadband 
availability.  
 

 
 
Below are the major assumptions for the served and unserved areas in the County by District. 
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Below are the estimated capital costs for served and unserved areas by District. 

Tuolumne 
Unserved 
District 1

Tuolumne 
Served 

District 1

Tuolumne 
Unserved 
District 2

Tuolumne 
Served 

District 2

Tuolumne 
Unserved 
District 3

Tuolumne 
Served District 

3

Tuolumne 
Unserved 
District 4

Tuolumne 
Served 

District 4

Tuolumne 
Unserved 
District 5

Tuolumne 
Served 

District 5

Major Assumptions
# Parcels/Passings 361 3159 570 2987 1520 4349 4279 1082 1224 2475
Total Plant Miles 12.06 105.56 40.40 211.74 135.15 386.70 522.83 132.20 99.29 200.77
# Poles 0 0 0 0 0 0 0 0 0 0
Est. Aerial Miles 0 0 0 0 0 0 0 0 0 0
Est. UG Miles 12.06 105.56 40.4 211.74 135.15 386.7 522.83 132.2 99.29 200.77
Aerial % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
UG % 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Density HH/Mile 29.93 29.93 14.11 14.11 11.25 11.25 8.18 8.18 12.33 12.33
Take Rate 45% 45% 45% 45% 45% 45% 45% 45% 45% 45%
Make Ready Cost per mile (all in labor only) -$              0 0 0 -$                 0 0 0 0 0
ADSS or Strand/Lash  Strand/Lash Strand/Lash Strand/Lash Strand/Lash  Strand/Lash Strand/Lash Strand/Lash Strand/Lash Strand/Lash Strand/Lash
Missile Bore/Open Trench % 0% 0 0 0 0% 0 0 0 0 0
Directional Bore % 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Plow % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
LD Downtown % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
HD Downtown % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Rock Adder % 25% 25% 25% 25% 25% 25% 25% 25% 25% 25%
Cut/Restore % 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Make Ready Construction  yes yes yes yes  yes yes yes yes yes yes
OLT Equipment  yes yes yes yes  yes yes yes yes yes yes
ONT Equipment  yes yes yes yes  yes yes yes yes yes yes
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The top line item, “Project Cost” shows the total capital costs for the build.  “HHP” is Household Passed, “HHS” refers to Household Sold.  The 
“Cost per MI” is Cost per Mile.  After this, the capital costs are broken down into major categories as described above.  As discussed above, the 
highest cost category is UG Labor or underground construction labor.  “OSP” Materials is typically the next highest cost category and simply 
includes all the materials for the outside plant or network. 
 
Based upon the total capital costs to build out to the unserved areas, Tuolumne County could put together partnerships and grant applications to 
fund all of the unserved areas in Districts 1, 2, 3 and 5.  These capital costs fall within many of the grant programs available for broadband 
infrastructure and the density levels of households per mile are within the threshold to entice providers to co-invest.   
 
NEO further broke out Districts 4 into smaller areas for consideration.  Below are project areas based upon clusters of parcel density. 
 

Capital Cost Estimates, Fiber to the Premise, GPON Architecture
Tuolumne 
Unserved 
District 1

Tuolumne 
Served 

District 1

Tuolumne 
Unserved 
District 2

Tuolumne 
Served 

District 2

Tuolumne 
Unserved 
District 3

Tuolumne 
Served District 

3

Tuolumne 
Unserved 
District 4

Tuolumne 
Served 

District 4

Tuolumne 
Unserved 
District 5

Tuolumne 
Served 

District 5
Project Cost  $  4,089,181 35,304,991$  12,935,863$     67,497,885$ 42,729,095$  122,167,263$  163,556,039$     41,401,985$ 31,521,766$ 63,658,646$ 

Cost per HHP  $        11,327 11,176$          22,694$             22,597$         28,111$          28,091$             38,223$               38,264$         25,753$         25,721$         
Cost per HHS  $        25,172 24,836$          50,432$             50,216$         62,469$          62,424$             84,940$               85,032$         57,229$         57,157$         
Cost per MI  $     339,070 334,454$        320,195$           318,777$       316,161$        315,923$          312,828$             313,177$       317,472$      317,073$       

Engr. Labor Project Cost  $        30,899 270,418$        75,378$             395,044$       235,142$        672,798$          839,199$             212,197$       177,472$      358,859$       

Aerial Labor Project Cost  $                -   -$                -$                    -$               -$                 -$                   -$                     -$               -$               -$               

UG Labor Project Cost  $  3,299,440 28,870,486$  10,990,675$      57,599,856$ 36,730,081$   105,092,215$   141,939,495$     35,890,646$ 26,994,176$ 54,583,176$ 

Tech Services Labor Project Cost  $        26,837 216,899$        41,035$             204,857$       105,506$        299,113$          291,855$             75,696$         85,888$         170,376$       

Project Cost  $     183,421 1,601,546$     290,252$           1,514,844$   769,895$        2,203,801$       2,168,837$         549,157$       621,184$      1,254,889$   

OSP Materials Project Cost  $     507,632 4,214,022$     1,485,745$        7,654,293$   4,810,726$     13,729,613$     18,148,241$       4,612,311$   3,570,557$   7,180,752$   

Electronics Project Cost  $        40,953 131,619$        52,779$             128,991$       77,745$          169,725$          168,411$             61,977$         72,489$         110,595$       

Overall

Customer Premise Labor and 
Install Materials including 
Splitters
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The density of parcels or households per mile for projects shown as District 4.1 and 4.4 are potentially worthy of attracting partners, followed by 
District 4.3.  Density levels of .43 – 3.02 parcels or households per mile may be better served with satellite service such as Starlink and/or wireless 
service providers.  Below are the capital cost estimates for these project areas. 

District 4, Separate, Smaller Projects
Tuolumne 
District 4.1 
Served and 
Unserved

Tuolumne 
District 4.2 
Served and 
Unserved

Tuolumne 
District 4.3 
Served and 
Unserved

Tuolumne 
District 4.4 
Served and 
Unserved

Tuolumne 
District 4.5 
Served and 
Unserved

# of Underserved and Served 1012 10 60 0 0
# of Unserved 547 267 774 2630 61

Major Assumptions Total Parcels
# Parcels/Passings 1559 277 834 2630 61 5084
Total Plant Miles 110.40 91.60 100.29 248.25 143.41
# Poles 0 0 0 0 0
Est. Aerial Miles 0 0 0 0 0
Est. UG Miles 110.40 91.6 100.29 248.25 143.41
Aerial % 0% 0% 0% 0% 0%
UG % 100% 100% 100% 100% 100%
Density HH/Mile 14.12 3.02 8.32 10.59 0.43
Take Rate 40% 40% 40% 40% 40%
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Based upon density levels and total capital costs, perhaps a good starting point for consideration is to build fiber to project areas identified as 
District 4.1 and 4.4 could be considered first, followed by District 4.3.  NEO recommends negotiating a public-private partnership initiative with the 
service providers through an Invitation to Negotiate or Request for Proposal process and to leverage these partnerships with grant funding to 
begin building out Fiber to the Premise infrastructure. 

Capital Cost Estimates, Fiber to the Premise, GPON Architecture
Tuolumne 
District 4.1 
Served and 
Unserved

Tuolumne 
District 4.2 
Served and 
Unserved

Tuolumne 
District 4.3 
Served and 
Unserved

Tuolumne 
District 4.4 
Served and 
Unserved

Tuolumne 
District 4.5 
Served and 
Unserved

Total Capital 
Cost for 

Unserved
Project Cost  $35,125,205 28,239,004$  31,389,107$     78,104,715$ 43,834,853$  216,692,885$   

Cost per HHP  $        22,531 101,946$        37,637$             29,698$         718,604$        
Cost per HHS  $        56,326 254,865$        94,092$             74,244$         1,796,510$     
Cost per MI  $     318,163 308,286$        312,983$           314,621$       305,661$        

Engr. Labor Project Cost  $     206,044 126,230$        161,557$           424,791$       181,229$        

Aerial Labor Project Cost  $                -   -$                -$                    -$               -$                 

UG Labor Project Cost  $30,032,788 24,825,051$  27,228,902$      67,451,081$ 38,831,171$   

Tech Services Labor Project Cost  $     107,929 21,548$          58,895$             179,845$       6,864$             

Project Cost  $     702,318 125,929$        376,922$           1,184,108$   29,107$          

OSP Materials Project Cost  $  4,001,008 3,101,922$     3,507,424$        8,756,923$   4,752,099$     

Electronics Project Cost  $        75,117 38,325$          55,407$             107,967$       34,383$          

Overall

Customer Premise Labor and 
Install Materials including 
Splitters
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Next Steps 
There are other possible ways to implement this network more cost-effectively.  For example, 
underground construction is more expensive than using existing utility poles to construct the network in 
an aerial manner.  The estimates above assume 100% of the network is built underground. 
 
Use of contractors typically is more expensive than use of existing staff.  Many of the service providers in 
the region have existing staff that can build these networks more cost effectively than having a contractor 
build it.  Additionally, many service providers have economies of scale on materials. 
 
There are several service providers that are offering services in the study area.  A list of the service 
providers has been provided as a deliverable of this report.  As discussed previously, NEO’s team suggests 
conducting a Request for Proposal or an Invitation to Negotiate process with the service providers, 
providing the findings of this report to engage in discussions to partner on grant applications and to seek 
funding to build these projects. 
 
Partnerships with the State of California, Caltrans, PG&E and the service providers can reduce the overall 
cost and potential capital outlay of the Counties.   
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Section 4, Discussion on Models of Operations 
and Public Private Partnerships 
The most ambitious strategy for a local government to consider is the opportunity to connect all homes 
and businesses with fiber.  More challenging geographies are sometimes forced to utilize wireless 
technologies to deliver service with a hybrid fiber/wireless network. Cities and counties are building or 
facilitating build out of Fiber to the Premise networks or “Gigabit-enabled” networks, allowing for 
Internet speeds of 1,000 Mbps or 1 Gbps in both upload and download speeds for all homes and 
businesses within a city’s or county’s boundary. 
 
There are a number of models to finance, design, construct and operate a Fiber to the Premise network.  
One of the models in the industry is when the county designs, builds, owns and operates a network and 
becomes the Internet Service Provider to homes and businesses. This model is often referred to as a 
Retail Model and is discussed in detail below.  Another model is one in which the county builds and owns 
the fiber network and Internet services are provided directly by the private sector.  This has often been 
referred to as a Wholesale Model, and again, is discussed in detail below. 
 

Fiber to the Premise, Retail Model  
 
In this model, the county and/or municipal utility designs, builds, owns and operates the network, and 
essentially becomes the Internet Service Provider.  An increasingly prevalent case for investing in building 
municipal broadband is being made by advocates defining the Internet as a “utility” and thus a necessity 
for the public sector to provide when otherwise unavailable. 
 
Most counties that have deployed a retail, Fiber to the Premise strategy have been providing electric 
services to their constituents. Municipal electric utilities have an easier implementation path because 
they already have the access to utility poles and other infrastructure, billing processes in place, customer 
service centers operational, and business relationships with each and every homeowner and business.  
 
The City of Longmont has deployed this approach and is nationally known as a model of success.  Dubbed 
“NextLight,” this Gigabit fiber network is owned and operated by the City and its power utility, Longmont 
Power & Communications (LPC). Longmont opted out of Colorado’s SB 152 law in November of 2011 with 
60% of the vote. Two years later, Longmont voters approved a $40.3 million bond issuance to cover the 
startup costs and network build.  
 
Longmont followed Google Fiber’s marketing strategy by launching a pre-build sign-up campaign.  The 
neighborhood with the most market share or “take rate” would be the first area where Longmont would 
build.  The first neighborhood received a 72% take rate prior to construction.  Longmont’s 38,000 homes 
and businesses now have symmetrical Gigabit service for $50 per month for those who signed up early. 
The $50 per month is guaranteed for the lifetime of the home as well as the owner/tenant of the home if 
he/she moves within the City limits.  Longmont’s business service includes symmetrical 100 Mbps for 
$230 per month and symmetrical 250 Mbps service for $500 per month. 
 
Longmont is experiencing an average take rate percentage of 56%.  The initial feasibility study conducted 
in 2013 predicted a 27% take rate.  Late in 2016, the City voted to increase LPC’s budget by $7 million, 
sourced from the Electric and Broadband Utility Fund balance, to hire staff needed to support take rates 
twice as high as initially predicted.   
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Meanwhile NextLight is helping businesses and fostering growth by providing connectivity that’s enabling 
the community to successfully compete with its neighbor to the south, Boulder. Local businesses that 
were looking to expand outside the city elected to stay and grow in Longmont thanks to the Gigabit 
network.  The network is also attracting regional work-from-home Coloradans looking for an ideal place 
to work and raise their family.  
 
In California, the Board of Supervisors in Santa Clara County unanimously approved in December 2021 the 
creation of a publicly-owned fiber broadband network to provide an affordable, reliable high speed 
broadband service to communities across Santa Clara County. 
 
 
 

Fiber to the Premise – Wholesale Model  
 
Counties can take one of two approaches with the wholesale model, owning the fiber only or owning the 
fiber and the equipment it takes for it to run or be “lit.”  Fiber optic cable that does not have equipment 
on the ends of it is referred to as “dark” fiber.  Fiber optic cable that has equipment in place is referred to 
as “lit” fiber.   
 
Whether the county provides dark or lit fiber, the wholesale model assumes at least one and possibly 
multiple service providers are available to provide Internet services. The county owns the network, and in 
some cases, the equipment to light the network, and the service provider(s) pay a lease fee to the county 
in the form of a monthly payment or in the form of a revenue share, a percentage of the gross revenues 
generated by service fees on the network. 
 
This ownership by a county, run by a private entity approach is nothing new; it has been prevalent for 
decades with toll roads that are managed privately. What is a new and emerging trend, is communities 
funding a network and turning it over to a traditional carrier to manage and operate the network.  
 
After several years of considering options for a municipal network, the community of Grover Beach, 
California, is improving local connectivity options through a collaboration with private partner Digital 
West. The City will install and own conduit that will house fiber owned by Digital West.  Digital West will 
manage the network and provide services to end users.  For use of the conduit, Digital West is paying the 
City 5.1% of its gross revenue from its operation of the private portion of the system.  The initial lease is 
for a 10-year term.  The City retained ownership of some of the fiber to connect public buildings.    
San Luis Obispo (SLO) County also connected many of its facilities in the area and contributed to the cost 
of the project.  
 
Santa Cruz, California has been working since 2015 to improve services to its 62,000 residents. The City 
developed a citywide fiber network in partnership with service provider, Cruzio, serving as its network 
operator.  For the first several years, Cruzio operated the network and provided internet services 
exclusively.  After the first years, the network was then available on an open access basis, to more service 
provider in order to promote competition.   
 
Another effort announced in April of 2022 is currently underway in the Central Sierra region and is led by 
the Rural County Representatives of California (RCRC)’s Golden State Connectivity Authority and UTOPIA 

http://www.grover.org/
http://www.grover.org/
https://www.digitalwest.com/
https://www.digitalwest.com/
https://muninetworks.org/content/golden-state-connectivity-authority-and-utopia-fiber-build-open-access-ftth-network-across
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Fiber to build an open access Fiber to the Premise network across 39 counties in rural California.  UTOPIA 
Fiber is a municipally-owned, Utah-based company that will design, build and operate the network. 

 
The Golden State Connectivity Authority is a joint 
powers authority (JPA) created by the RCRC that 
aims to improve Internet access. GSCA plans to 
leverage the collective power of the RCRC 
membership for financing efforts, to go after state 
and federal funds.  A separate report has been 
developed for the Central Sierra region discussing 
the pros and cons of the open access effort. 
 
As part of the Northwest Colorado Regional 
Broadband Strategic Plan effort, Rio Blanco County 
identified that broadband service in the County was 
inadequate to sustain 21st century economic 
development.  Rio Blanco County is deploying a 
wholesale Fiber to the Premise model.  In 2014, Rio 
Blanco County voted to opt out of SB 152 and 
reclaimed their local telecommunications authority.  
Shortly after opting out, Rio Blanco received grant 
funding with the Colorado Department of Local 
Affairs (DOLA) to build out the network.  The County 
and some of the local community anchor institutions 
are providing the match funding required by the 
grant. The County is building fiber infrastructure to 
the block in Rangely and Meeker and service 

providers will finish the build-out to each home or business. In the more rural parts of the county, 
subscribers will be served by wireless infrastructure and technologies.  
 
Subscribers have the option to choose between two providers which are offering services on Rio Blanco’s 
network.  Local Access Internet (LAI) and Cimarron Telecommunications are offering symmetrical Gigabit 
Internet access (1,000 Mbps or 1 Gbps) for $70 per month.  
 
In addition to the retail and wholesale Fiber to the Premise models, there are a number of emerging 
public-private partnership models that are just being introduced in the industry.  A description of typical 
funding mechanisms for counties will be discussed below as well as a description of the emerging public-
private partnership models.   
 

Public Private Partnerships 
In addition to the above funding sources, there are a number of public-private partnership models that 
have recently emerged that allow the county to pursue a Gigabit-enabled network, while sharing in the 
risk, rewards and capital cost outlay of the network.   
 
When evaluating public-private partnerships, counties need to balance the tension between control, risk 
and reward against the County’s goals for the project.  Control, in this context, refers to ownership of the 
network or how much capital the county is willing to invest.  A local government must consider how much 

https://muninetworks.org/content/golden-state-connectivity-authority-and-utopia-fiber-build-open-access-ftth-network-across
https://www.utopiafiber.com/
https://www.utopiafiber.com/


76  

control or capital is needed to be invested to minimize risks and maximize rewards.  Risks are associated 
primarily with financial risks such as debt and debt coverage, as well as implementation, execution and 
operational risks.  Reward is often associated with where and how fast a network is constructed, coupled 
with what type of services will be offered and at what price.  There may be other benefits that are 
classified under “reward” such as fiber built for the city’s or county’s benefit at no cost or construction 
and operational efficiencies gained from the potential partnership. 
 

Partners can include private for-
profit companies, local non-
profits, other anchor institutions 
and even local residents. In some 
instances, the county may have a 
very limited role in a partnership 
and may only provide access to 
rights of way or other city or 
county infrastructure such as 
conduit, excess fiber, water or 
public safety towers, licensed 
spectrum, light poles or local 
government buildings. In other 
cases, a county may agree to 
become an anchor tenant and 
pay for service on the network 

for a contracted term, providing a guaranteed revenue source for the network project partner to justify 
the business plan to build out further in the community. In more extensive partnerships, the county can 
play a larger role, such as providing capital for part or all of the network construction.  In some public 
partnership models, the private sector provides financing, while the county shares in some of the risk.  In 
other models, the county pays for a substantial portion or all of the network build and contracts the 
operation of the network to the project partner. Sharing in the financial and operational risks and in the 
associated benefits of a project can allow communities to pursue broadband endeavors that may 
otherwise be unattainable.  
 
Below are examples of three public partnership models that have been implemented by communities in 
the recent years. 

Risk

Reward or Benefits 
Gained

Control 
(Ownership)
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Google Fiber, No Capital Outlay from the City or County  
 
Perhaps the most coveted example of a public-private partnership is the Google Fiber project in the 
Kansas City area. Google chose Kansas City, KS and Kansas City, MO as the community to embark upon its 
first foray into building fiber infrastructure.  Kansas City, KS committed to facilitate access to local 
infrastructure and conduit that it owned and provided access to its rights of way. Kansas City, MO 
committed to waive local permitting fees and provided Google with unfettered access to dedicated city 
staff to support the project.  
 
In return, Google has agreed to build and operate a fiber-to-the-premise network and provide Internet 
access service with 1 Gbps speeds to homes at $70 per month and to businesses at $300 per month. 
Google Fiber did not commit to ubiquitous coverage in Kansas City, but agreed to build out fiber in 
neighborhoods (called “fiberhoods”) that met a predetermined take rate percentage prior to 
construction.   
 
Google Fiber used this same approach in Austin, TX and in Provo, Utah.  Although in the past three years 
Google has announced plans to replicate this model in 35 other cities, Google has recently announced 
that it is pulling back its fiber-to-the-premise strategy and is experimenting with Gigabit wireless 
technologies.  Currently Gigabit wireless technology is limited to 500 feet; meaning, fiber optic cable still 
needs to be installed very close to homes and businesses for the wireless technology to deliver Gigabit 
bandwidth.  Nevertheless, Google’s pull back has caused some trepidation in the industry.  Google is 
evaluating other models for partnership with cities and their pause in fiber-to-the-premise 
implementation should not be taken as an indication of their appetite for collaboration with cities. 
 
In the Google Fiber KS model, the local governments do not commit capital to build the network.  This 
limits the cities’ financial risk substantially, but it also curbs the control they have over how and where the 
network is built.  The counties in the Google Fiber projects have no say over prices charged to the 
customers, how the network is built or how fast.  Google makes all of the decisions regarding current and 
future operations, and whether or not they pull out of a market.  Given their most recent announcements 
of pulling back their plans, this has proven to be a substantial risk to the communities.  Critics of Google’s 
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fiberhood approach claim that Google has “cherry-picked” more affluent neighborhoods to build its fiber 
and has left economically challenged neighborhoods off its build list.     
 

Ting, County Builds the Fiber Network, Ting pays for Equipment and Operates the 
Network  

 
Canada’s Ting has recently made a name for itself as a private carrier that will deliver fiber-to-the-
premises services over a city-owned network.  Already underway in Westminster, MD, Santa Cruz, CA, 
and Huntsville, AL, Ting is now partnering with Centennial, CO to bring Gigabit fiber Internet access to 
Centennial’s 107,000 residents and its local businesses. 
 
In this model the county provides the capital to build, own and maintain the “dark” fiber throughout the 
community and to every home and business.  Ting “lights” the fiber by providing capital for the 
equipment.  Ting provides Gigabit services to homes for $89 per month and to businesses for $139 per 
month.  In order for the city to pay down its debt associated with building the fiber network, Ting pays 
the city a fee for homes and businesses that are fiber-ready or have been passed with fiber and another 
fee when homes and businesses start subscribing to Internet services.   
 
While the fiber network is the property of the city and eventually an “open network,” meaning several 
service providers can use it to offer services to homes and businesses, Ting partnerships typically feature 
an “exclusive right to operate network” for a minimum amount of time. While the build is the 
responsibility of the respective cities, Ting will lease and light the fiber and provide all equipment and 
Internet access. Cities partnering with Ting are mitigating risk and staying out of the challenging ISP 
business, but have more control over where, how and how fast the network is built.  The cities also have 
control over pricing and services offered and can require that the network is available for others to use 
after an initial period of time. 
 
Other companies are now replicating this model.  Companies in Colorado that have stated they would 
enter into public-private partnerships similar to Ting’s model include Cedar Networks, Allo, FastTrack and 
Forethought.  Others may also offer a similar model if asked to respond to a formal Request for 
Information or Proposal. 
 

Long-term Lease, Shared Take Rate Risks or Utility Fee  
 
Private firms will fund a network build, and will oversee design, engineering, construction and operation 
of the network with a 20-year exclusive lease agreement.  These firms are forecasting that the 
subscription rates they receive will provide healthy returns on their investment.  And for extra measure, 
they ensure a sufficient return by requiring cities to guarantee take rates, or pay the difference.  The good 
news is that these potential city paybacks have a long ramp-up time before ever going into effect. 
Additionally, the guaranteed take rate is typically more than achievable at somewhere between 30-38%, 
depending on the negotiated terms.  At the end of the negotiated years, the city owns the network free 
and clear but can continue to lease the fiber to their established partner(s).  
 
Private firms will also work with communities to establish a fiber network using a similar model to that 
described above or with a utility fee structure model. This utility fee structure model was recently used to 
rescue Utah’s Utopia network from its financial woes. In the Utopia project, Macquarie Capital charges a 
flat utility fee for every home and business that the network passes, whether the home or business signs 
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up for services or not.  Terms of the deal were reported to be $22.60 per month for five cities. In terms of 
revenue sharing, each city is able to keep 75% of wholesale revenue after the first $2M per year. This 
arrangement is expected to wipe out Utopia’s debt by 2021 if the network sees a 24% take rate for 
premium services 
 
Macquarie Capital is also providing financing, design, engineering, construction and operations for an 
anchor institutions network for the State of Kentucky.  This “concessionaire model” provides a long-term 
agreement of 30 years where Macquarie is the lead vendor coordinating all financing and implementation 
for the project and the State of Kentucky, in turn, shares in the risks and rewards of the project. 
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Section 5, Leverage Funding and Grant Programs 
There are several strategies local governments have used to finance municipal broadband networks. 
Counties can sometimes appropriate funds available through the general fund, to cover the capital costs 
of network builds.  Funds can be appropriated either on a one-time or multi-year basis.   
 
If there is not sufficient funding available in the general fund, a number of counties have used general 
obligation bonds, revenue bonds, or certificates of participation to finance the network build-out. Other 
financing options include New Market tax credits, for which allocations would have to be secured; 
economic development retail sales tax funds, internal loans, TIF, economic development financing 
programs, and crowd sourcing.   
 
There is also a growing interest among private financial institutions willing to invest in municipal 
networks. Local governments may be able to find alternative means of financing government anchor 
networks using private capital. 
 

Traditional Grant Funding Programs for Broadband  
 
Grant funding is available from a number of state and national sources.  At the federal level, E-rate and 
the Rural Healthcare Grants are provided through the Universal Service Administrative Company (USAC).  
USAC is an independent, not-for-profit organization, designated by the FCC to administer the Universal 
Service Fund.  This fund receives approximately $10 billion annually and is used to deliver funding through 
four programs (E-rate, the Rural Healthcare Program, Lifeline Program and the High-Cost Program).  The 
E-rate program will pay for 40-60% of the capital costs to build fiber to schools and libraries.  The Rural 
Healthcare Program will pay for 60-65% of the capital costs to build fiber to qualifying medical facilities.  
Although there are strict rules through USAC and the E-rate Program regarding the use of excess fiber 
deployed through the grant, there may be opportunities to obtain a waiver of this rule, allowing the 
Counties to partner with the school district on portions of their build. 
 
Another federal program for financing broadband is the Economic Development Administration (EDA).  
EDA will fund development for partnership planning, local technical assistance and economic adjustment 
assistance.  EDA will fund implementation and construction of broadband networks for public works 
projects and economic adjustment assistance projects.  Other federal programs are offered through the 
US Housing and Urban Development.  A variety of funding sources and funding mechanisms are available 
through HUD for planning and implementation of broadband networks. 
 
At the state level, California has several programs and broadband funding initiatives underway.  This 
information has been updated through the Summer 2021. 
 

State broadband website: 
• California Broadband Council 

 
State broadband coordinators: 

• California Office of Broadband and Digital Literacy 
 
Broadband programs: 
 

https://broadbandcouncil.ca.gov/
https://cdt.ca.gov/broadband-and-digital-literacy-office/
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•  California Advanced Services Fund (CASF): The California Advanced Services Fund 

provides grants to broadband service providers, public housing, broadband adoption 
entities, tribes, and regional consortia to help provide broadband infrastructure, service, 
and adoption in eligible areas. 

 
• California Teleconnect Fund (CTF) Program: The California Teleconnect Fund provides 

participating entities a 50 percent discount for to broadband and communication services 
from participating service providers. 

 
• The California Emerging Technology Fund (CETF): The California Emerging Technology 

Fund provides an information hotline for details about affordable Internet – 1-844-841-
INFO (4636). 

 
Funding for broadband: 

• The California Advances Services Fund (CASF): The California Public Utilities Commission 
administers the California Advances Services Fund. The fund is allocated into multiple 
accounts: 

 
• Broadband Adoption Account: The Broadband Adoption Account provides $20 million in 

grants to increase publicly available or after school broadband access. Examples of grant 
uses include digital literacy training programs and public education to communities with 
limited broadband adoption. 

 
• Broadband Infrastructure Grant Account: The Broadband Infrastructure Grant Account is 

funded $560 million since 2008. 
 

• Rural and Urban Regional Broadband Consortia Grant Account: The CASF Consortia Grant 
Account funds grants to facilitate the deployment of broadband services by assisting 
infrastructure grant applicants in the project development or grant application process. 

 
• Line Extension Program: The Line Extension Program contains $5 million in grants to 

offset the costs of connecting to an existing or proposed facility-based broadband 
provide. 

 
• The Broadband Loan Loss Reserve Fund: The California Public Utilities Commission 

administers The Broadband Loan Loss Reserve Fund to fund the financing of the 
deployment of broadband infrastructure by a local government agency or nonprofit 
organization (Senate Bill 156, Public Utilities Code Section 281.2). The fund pays costs of 
debt issuance, obtaining credit enhancement, and establishing and funding of reserves 
for paying principal and interest on debt. 

 
State Broadband Plan: 

• Broadband Action Plan 2020: California Broadband for All 
 
 

https://www.cpuc.ca.gov/casf/
https://www.cpuc.ca.gov/ctf/
https://www.cetfund.org/
https://www.cpuc.ca.gov/casf/
https://www.cpuc.ca.gov/industries-and-topics/internet-and-phone/california-advanced-services-fund/casf-adoption-account
https://www.cpuc.ca.gov/industries-and-topics/internet-and-phone/california-advanced-services-fund/casf-infrastructure-grant
https://www.cpuc.ca.gov/industries-and-topics/internet-and-phone/california-advanced-services-fund/casf-consortia-account
https://www.cpuc.ca.gov/industries-and-topics/internet-and-phone/california-advanced-services-fund/casf-line-extension-program
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=202120220SB156
https://broadbandcouncil.ca.gov/wp-content/uploads/sites/68/2020/12/BB4All-Action-Plan-Final.pdf
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Congressional Funding 
 
Local governments have the ability to apply for congressional funding and broadband is a top priority for 
this type of funding. 
 

Other Potential Sources of Funding, Supplemental Tax Revenues, Streaming and Over-
the-Top Services  

 
Across the U.S., cable companies are seeing their customers cancel their traditional broadband TV 
services and choose to receive their entertainment through over-the-top services or streaming services 
such as Hulu, Amazon Video, Netflix and HBO Go.  As cord-cutting increases, some counties have been 
trying to recoup lost franchise fees received from cable companies by charging taxes on over-the-top 
services.   
 
Within the past year, approximately 45 cities in California are implementing or planning to implement a 
tax on streaming services and video games, using their city’s existing tax rate for cable providers.  Their 
tax rates on video services range from 4.5 to 11 percent. Already taxing these services at rates from 6% - 
9.4% include communities in Pennsylvania, Minnesota and Chicago.  
 
There has been push-back from content and streaming providers on this tax and it is likely that these 
taxes will be challenged in court.  An argument can be made that taxes on Internet sales are not allowed 
without a physical address within states, and therefore, this streaming and gaming tax could be struck 
down as well.  
 

Charging Fees for Use of Right of Ways 
 
Cities in Oregon have started charging private and public entities for use of their right of ways as a means 
to fund infrastructure improvements.  The fee amount varies based on the kind of utility and how many 
facilities are used in the right-of-way.  Charging right of way fees may be another funding mechanism for 
cities to build broadband infrastructure. 
 

Grant Funding in Response to the Pandemic 
 
In response to the pandemic, there are billions of grant dollars that can be invested in broadband 
infrastructure.  Some of these programs are currently underway and many of these programs are still 
being fleshed out. 
 
The December 2020 Appropriations Act provided support for the Tribal Broadband Connectivity Program 
and the NTIA Broadband Infrastructure Program.  These grant programs are underway and the deadline 
for submission has already passed.  Announcements for funding will be made during the first part of 
2022. 
 
American Rescue Plan Act, $340 Billion Available in Broadband Funding 
Below is a list of various programs and the agency administering the funds.   
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• Economic Development Administration (Department of Commerce): $3 billion in additional 
funding to the Public Works and Economic Adjustment Assistance (PWEAA) program through 
September 2022 
 

• Coronavirus Capital Projects Fund (Department of the Treasury): $10 billion for “capital projects 
directly enabling work, education, and health monitoring, including remote options, in response 
to the public health emergency”; in addition to capital projects, eligible efforts include ancillary 
services (such as broadband mapping) to increase efficiencies of capital projects, and cost 
support efforts (such as subsidies).  The State of California will receive $540 Million under this 
program for broadband implementation.  The State will roll out the rules and requirements for 
application and administration of this funding in 2022. 

 
• Emergency Connectivity Fund (FCC): $7.2 billion for E-Rate support to reimburse schools and 

libraries for provision of eligible equipment and advanced telecommunications and information 
services during the pandemic, including for locations other than schools and libraries 

 
• Coronavirus State Fiscal Recovery Fund: $219.8 billion for investments in water, sewer, or 

broadband infrastructure.  The State of California set aside an additional $2 Billion for last-mile 
and $3.25 Billion for middle-mile programs with use of this funding. 

 
• Coronavirus Local Fiscal Recovery Fund: $130.2 billion for rural community development block 

grants (CDBG) ($45.6 billion), rural areas ($19.5 billion), and counties ($65.1 billion, population-
based), including for investments in water, sewer, or broadband infrastructure 

 
• Local Assistance and Tribal Consistency Fund: $500 million ($250 million per year for 2022 and 

2023) for Tribal use only “for any governmental purpose other than a lobbying activity” 
 
President Joe Biden’s multibillion-dollar Infrastructure Investment and Jobs Act includes $65 billion in 
broadband spending. Of this $65 billion, the bill provides $42.45 billion in grants, under the Broadband 
Equity, Access & Deployment Program (BEAD) to states to build out last-mile broadband infrastructure, 
improve broadband maps, or increase broadband adoption programs. The BEAD program will be 
administered by the National Telecommunications and Information Administration (“NTIA”). Each state 
will receive a minimum of $100 Million and must provide a 5-year plan to NTIA.  The States will then 
award subgrants. 
 

• State subgrants may be used to fund infrastructure: 
• Unserved service projects (80% of locations in the proposal area lack access to reliable 

25Mbps/3Mbps) 
• Underserved service projects (80% of locations in the proposal area lack access to reliable 

100Mbps/20Mbps service) 
• Community anchor institutions (“CAIs”), such as schools, libraries, and hospitals, lacking 

access to 1Gbps service 
• Infrastructure funding prioritization: A State “must award funding in a manner that prioritizes 

unserved service projects.” After certifying to NTIA that it “will ensure coverage” to “all unserved 
locations” in the State, the State must prioritize underserved service projects. After “prioritizing 
underserved service projects,” the State may fund eligible CAIs. 

• Projects must provide at least 100Mbps/20Mbps service to be eligible for funding. 
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• Entities that have received other federal, state, or local government broadband funding (RDOF, 
other ARPA programs, etc.) may receive subgrants under BEAD. 

• The BEAD Program requires a 25 percent match for awarded projects, which may be provided by 
the State or the subgrantee. 

• In addition to broadband infrastructure, States may use BEAD grants for data collection, 
broadband mapping, installing Internet infrastructure or providing reduced-cost broadband 
within a qualifying low-income multifamily residential building, broadband adoption (including 
provision of devices), and additional uses determined necessary by NTIA. 

• Timing: The NOFO will likely be published in the May - June 2022 timeframe. The process is 
dependent on submission and evaluation of State five-year plans, and the broadband DATA maps 
being updated and published.  It is anticipated that funding will not be awarded to subgrantees 
until 2023. 

 
The Infrastructure and Jobs Act bill provides approximately $14 billion toward a $30 monthly benefit to 
expand an existing program to help people with lower incomes pay for broadband service and requires 
internet service providers who take this federal money to offer lower-cost options.  Additionally, the bill 
provides $2 billion in funding broadband infrastructure to tribes and additional monies available for 
middle mile expansion. 
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Appendix 1, California Forward Survey and 
Outreach to Youth and Seniors 
See California Forward Report 
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Appendix 2, General Survey Results and Feedback 
NEO worked with California Forward in developing the surveys. A survey was provided for residential 
customers and was further split into youth and people over the age of 65.  California Forward’s report 
focuses specifically on the youth and older demographic and this report created by NEO focuses on the 
results of people between the age of 19 and 65.  Additionally, a separate survey was developed for 
businesses and commercial users which is also detailed below.   
 
The surveys generated 976 responses, of which 63 responses were provided by business and commercial 
entities. Of the 976 residential responses, 449 of the responses were from people over the age of 65.  The 
survey included a number of branch-outs where specific questions were provided to the over 65 and 
younger audiences.  The results for these demographics are further discussed in California Forward’s 
report. 
 

Summary of Residential Survey Results 
Although the survey is a randomized sample, the survey results of 976 responses strongly suggest the 
following: 
 Reliability is the most important factor for users, followed by speed and then price. 
 35.6% of the respondents either have a home-based business (20.3%) or are planning to start a 

home-based business (15.3%). 
 26.6% of the survey’s respondents have school-aged children at home. 
 Central Sierra respondents reported 66.7% of households had at least one person who worked 

from home during the pandemic.  76% stated the current Internet service hurt their ability to 
work from home in a big way (18%) or somewhat (58%). 

 If offered to work from home after the pandemic, 43.8% stated they would choose to work from 
home, but would not be able to do everything at home because my Internet is not fast enough 
and 16.6% said they would not work from home because they not be able to work from home 
because the current Internet speed is not fast enough. 

 Only 13% stated their Internet speed was “fast.”  Most of the respondents stated their Internet 
speed was slow (44%) or moderate (43%).   

 Only 13.4% stated the Internet performance meets their current needs. 
 When asked if the respondents could subscribe to much faster speeds, which would they be 

more likely to choose: 
o 44.6% stated they would choose the Best, Virtually Unlimited (1 Gig) service for $100-

150/month;  
o 31.7% would choose 250 Mbps for $80-$100/month followed by  
o 20.3% choosing $100 Mbps for $55-60 per month. 

 

Summary of Business Survey Results 
The business survey generated responses from 63 businesses and revealed important information about 
the local business community.  As with residences, reliability is the most important factor for businesses, 
followed by speed and price. 
 44% had employees that work from home at least one day in a typical work week before the 

pandemic.  This jumped to 51.5% after the pandemic.  
 The strongest benefits for business respondents with faster Internet were that businesses would 

be more efficient, they would collaborate with customers and partners, they would provide and 
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attend more webinars/online training and they would provide more products and services to 
their customers. 

 Only 21% of surveyed businesses rate their Internet as “excellent” or “good.” 47% see their speed 
as “slow” or “very slow.”   

 When asked to rate the most critical components of Internet service, overwhelmingly, businesses 
are looking for reliability (70% indicated it was of the most importance), followed by affordable 
service and then speed.  

 Businesses were more prone to choose the most affordable Internet service rather than the 
fastest and higher priced service offering.  50.8% would choose the 100 Mbps service for $70 - 
$85 per month, followed by 27% choosing the Gigabit services for $300 - $450 per months, and 
22.2% choosing the 250 Mbps service at $200 - $300 per month. 

 While most residential respondents rated their speeds as acceptable, in the business survey, 
most (47%) of the respondents indicated that their speeds were “slow” or “very slow.”  Only 21% 
of surveyed businesses rate their Internet as “excellent” or “good.”  

 Respondents agreed strongly that their business operations are heavily tied to the Internet and 
that their demands on Internet bandwidth and speed are consistently increasing. 

 

Residential Survey Results Detail 
Demographics 

 
Age. 45% of respondents (234 out of 518 responses) are between the ages of 55 and 65 followed by 
respondents falling in the age range of 40-54 (38%).  
 

What is your estimated annual household 
income? 

Income Range 
# of 
Responses 

% of 
Responses 

<$30,000 24 5% 
$20,000 - $40,000 46 9% 
$40,000-$60,000 45 9% 
$60,000-$80,000 66 13% 
$80,000-$100,000 75 15% 
>$100,000 216 42% 
Other 38 7% 
Total 510  

 
 



88  

 
 
Income.  42% of the respondents have an annual household income of over $100,000. 
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What is your estimated annual 
household income?

What is your estimated annual household income?

Income Range
# of 

Responses
% of 

Responses
<$30,000 24 5%
$20,000 - $40,000 46 9%
$40,000-$60,000 45 9%
$60,000-$80,000 66 13%
$80,000-$100,000 75 15%
>$100,000 216 42%
Other 38 7%
Total 510
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26.6% of the survey’s respondents have school-aged children at home. Many homework assignments are 
now web-based and often require robust connectivity to support bandwidth intense applications.  
 

Telecommuting and Safer-at-Home Orders 
 
Telecommuting.  Central Sierra respondents reported 66.7% of households had at least one person who 
worked from home during the pandemic.  33.8% had one person working from home and another 26.7% 
have two people working from home. 3.5% had three people, 2.7% had four people working from home 
during the safer-at-home orders. 
 
Internet’s Impact on Working at Home. The question was asked, “With the pandemic and safer-at-home 
orders, how much has your current Internet service hurt your ability to work from home?” 17.9% stated 
the Internet hurt their ability to work from home in a big way, 57.9% stated it somewhat impacted them.  
Sometimes their current Internet service had gone down or is too slow to all them to work from home.  
Only 9.4% stated the Internet service did not impact their ability to work. 
 

 
 

 
 
Will you continue to work from home?  A follow-up question was asked, “After the COVID-19 pandemic, if 
your employment offered you the ability to work from home, would you telecommute?  43.8% stated 
“Yes, I would work from home, but I would not be able to do everything at home because my Internet is 
not fast enough.”  16.6% stated, “No. I would not be able to work from home because my current 
Internet speed is not fast enough.” 

0 50 100 150 200 250 300 350

In a BIG WAY. My current Internet
service doesn't allow me to work from…

SOMEWHAT. Sometimes my current
Internet service has gone down or is…

NOT AT ALL. My Internet service is
great and I can do everything I need to…

Other

Did the current Internet service hurt your 
ability to work from home during the 

pandemic?

With the pandemic and the safer-at-home orders, how much has your current Internet service hurt your ability to work from home?
# of 

Responses
% of 

Responses

In a BIG WAY. My current Internet service doesn't allow me to work from home. 92 17.9%
SOMEWHAT. Sometimes my current Internet service has gone down or is too slow to allow me to work 
from home. 297 57.9%
NOT AT ALL. My Internet service is great and I can do everything I need to work from home. 48 9.4%
Other 76 14.8%

513
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Home-based Business.  35.6% of the respondents either have a home-based business (20.3%) or are 
planning to start a home-based business (15.3%). 
 

Current Service  
 
What Do the Respondents Want?  By far, respondents indicated that reliability was the most important to 
them, followed by speed and then price.  Customer service and bundling services on to one invoice was 
not ranked as highly important. 

What is most important to you regarding your internet service?   
Speed, I do not want any delay in download or upload 22.6% 218 
Reliability, I do not want my internet to be interrupted 52.7% 509 
Price, I want it to be a competitive price 12.7% 123 
Customer Service, I want responsive customer support 1.7% 16 

Bundled services, I want Internet, Cable, Phone service, etc. to be in one place 2.8% 27 
Other 7.6% 73 

 Total 966 

15%

44%
16%

13%

12%

Will you continue working 
from home?

Yes, I would work from
home and my Internet
speed currently supports
everything that I need to
do.

Yes, I would work from
home, but I would not
be able to do
everything at home
because my Internet is
not fast enough.
No, I would not be able
to work from home
because my current
Internet speed is not fast
enough

No, I would not be able
to work from home, but
it has nothing to do with
my Internet speeds at
home.
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Perception of Speed.  Only 13% stated their Internet speed was “fast.”  Most of the respondents stated 
their Internet speed was slow (44%) or moderate (43%).   
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DELAY IN DOWNLOAD OR …

RELIABILITY, I DO NOT WANT MY 
INTERNET TO BE INTERRUPTED

PRICE, I WANT IT TO BE A 
COMPETITIVE PRICE

CUSTOMER SERVICE, I WANT 
RESPONSIVE CUSTOMER SUPPORT

BUNDLED SERVICES, I WANT 
INTERNET, CABLE, PHONE …

OTHER

What is Important?

13%

43%

44%

What speed do you feel your 
internet connection is?

Fast

Moderate
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Current Providers. Xfinity 
(Comcast), AT&T and Conifer 
Communications were the 
dominant service providers, 
followed by Sierra Nevada 
Communications, HughesNet, 
Sierra Telephone Company and 
Cal.net. 
 
This list provides an excellent 
starting point for outreach to the 
service providers for a potential 
public-private partnership 
initiative. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Xfinity 176 19.2%
AT&T 107 11.7%
Conifer Communications 103 11.2%
Other 98 10.7%
Sierra Nevada Communications 85 9.3%
Hughesnet 83 9.0%
Sierra Telephone Company 79 8.6%
Cal.net 62 6.8%
Frontier 42 4.6%
Comcast 19 2.1%
Viasat 16 1.7%
REM Net 13 1.4%
Volcano Communications 12 1.3%
Calaveras Telephone Company 10 1.1%
TDS Telecom 7 0.8%
I am not sure 2 0.2%
unWired Broadband 2 0.2%
Fire2Wire 1 0.1%
GeoLinks 1 0.1%
Earthlink 0 0.0%
CalDSL 0 0.0%
Rocky Ridge Wireless 0 0.0%
ViaSat 0 0.0%

918

If you do have internet service at home, who is your internet 
service provider?



93  

 
Perception of 
Service.  308 of the 
953 (32.3%) 
responded that the 
current Internet 
performance does 
not meet their needs.  
29.3% stated it 
sometimes meets 
their needs and 25% 
indicated that it 
mostly met their 
needs.  Only 13.4% 
stated the Internet 
performance meets 
their current needs. 
 
 
 
 

 
Does your internet performance 
meet your needs?   
Yes 13.4% 128 
No 32.3% 308 
Sometimes 29.3% 279 
Mostly 25.0% 238 

 Total 953 
 
Devices. Internet connected streaming TV devices, game consoles, smart TVs, DVRs, smart phones and 
more are all placing ever-increasing demands on bandwidth needs.   Most homes have least one of the 
following devices and many homes have more than one of each of the following devices. 
 

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

30.0%

35.0%

Yes No Sometimes Mostly

Does your Internet performance 
meet your needs?
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Desired Level of Service. When asked if the respondents could subscribe to much faster speeds, which 
would they be more likely to choose, 44.6% stated they would choose the Best, Virtually Unlimited (1 Gig) 
service for $100-150/month; 31.7% would choose 250 Mbps for $80-$100/month followed by 20.3% 
choosing $100 Mbps for $55-60 per month. 
 

 
  
 



95  

Business Survey Results Detail 
Business type. 23.7% of the respondents participate in Professional services, while an additional 40.7% 
fall under the “Other” category, which includes Agriculture, Aviation, Boarding Kennel, Church, 
Generating Electricity, Government, Hospitality, Hotel, Media, Mining, Motel, Nonprofit, 
Tourism/Marketing and Wholesale.   
 
In fact, 31 responses out of the entire 976 responses indicated they have a full-fledged farm or sell 
agricultural products in excess of $1,000 per year.  Farming parcels that lack broadband service are often 
singled out in grant applications administered through the USDA. 
 

 
 

 
 

Teleworking and the Pandemic.  Of the 68 businesses that responded, 44% had employees that work 
from home at least one day in a typical work week before the pandemic.  This jumped to 51.5% after the 
pandemic.  
 

Type of Business
Retail 10.2% 6
Restaurant/Food 8.5% 5
Mining/Manufacturing 1.7% 1
Professional Services (consulting, legal, engineering, accounting, banking, etc.) 23.7% 14
High tech 5.1% 3
Healthcare 6.8% 4
Education 3.4% 2
Other 40.7% 24
Total 59
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Current Service  
 
There were a wide-range of Internet Service Providers that were used by the businesses who completed 
the survey.  Over 20% of the businesses use Sierra Telephone Company, followed by Xfinity (Comcast) 
and HughesNet. 
 

 
 

Before the pandemic, did you have employees that work from 
home, and if so, how often did they work from home? Before % After % Before After
At least one day per week 7.4% 13.2% 5 9
2 - 3 days per week 14.7% 16.2% 10 11
5 days per week 22.1% 22.1% 15 15
The company's employees do not work from home 55.9% 48.5% 38 33
Total 68 68

0.0% 5.0% 10.0% 15.0% 20.0% 25.0%

Sierra Telephone Company

Xfinity

Hughesnet

Conifer Communications

Viasat

unWired Broadband

Sierra Nevada Communications

ViaSat

Current Internet Provider
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Perception of Speed.  Only 21% of surveyed businesses rate their Internet as “excellent” or “good.” 47% 
see their speed as “slow” or “very slow.”   
 

 
 

Expected Level of Service  
 
Contrary to the residential survey results where residents would choose the fastest product available, 
businesses were more prone to choose the most affordable Internet service rather than the fastest and 
higher priced service offering.  50.8% would choose the 100 Mbps service for $70 - $85 per month, 
followed by 27% choosing the Gigabit services for $300 - $450 per months, and 22.2% choosing the 250 
Mbps service at $200 - $300 per month. 
 

 

Very slow
17%

Slow
30%Acceptable

32%

Good
11%

Excellent
10%

How would you rate the speed of your 
Internet service?

Very slow Slow Acceptable Good Excellent

BEST, VIRTUALLY UNLIMITED - (Really fast Internet, can support 
all devices running at the same time, streaming, 
gaming,operating a business): 1,000 Mbps or 1 Gigabit for $300 - 
$450 per month

27.0% 17

GREAT - (Streaming, operating a business) - 250 Mbps for $200 - 
$300 per month

22.2% 14

PRETTY GOOD, and MOST AFFORDABLE (For example, - up to 4 
devices) - 100 Mbps for $70 - $85 per month

50.8% 32

Total 63

If you could subscribe to much faster speeds, which would you be more likely to choose?
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As it is difficult to understand how fast the Internet should be, most stated they did not know how fast 
the Internet should be, but that it should be MUCH faster. Correlating closely with the residential survey 
data, respondents wanted faster service than what they have today. 
 

How would the Business Benefit with Faster Internet? 
 
The strongest benefits regarding faster Internet were that businesses would be more efficient, they 
would collaborate with customers and partners, they would provide and attend more webinars and 
online training and they would provide more products and services to their customers. 
 

 
 

25% of the businesses indicated there would be no impact to their business with Gigabit Services. 
 

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0%

BEST, VIRTUALLY UNLIMITED -
(Really fast Internet, can support all
devices running at the same time,

streaming, gaming,operating a…

GREAT - (Streaming, operating a
business) - 250 Mbps for $200 - $300 per

month

PRETTY GOOD, and MOST
AFFORDABLE (For example, - up to 4
devices) - 100 Mbps for $70 - $85 per

month

What would you choose?
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What is Important? 
 
When asked to rate the most critical components of Internet service, overwhelmingly, businesses are 
looking for reliability (70% indicated it was of the most importance), followed by affordability and then 
speed.   
 

Businesses Relationship to the Internet 
 
There were several questions posed to respondents regarding how strongly they agree with various 
statements regarding their business’s relationship to the Internet.  The questions included the following 
and resulted in the following order of importance.  

• Our business operations are heavily tied to the Internet. 
• Our demands on Internet bandwidth and speed are consistently increasing. 
• We rely on the Internet to drive leads and revenues. 
• The Internet is important to my business, mostly for “basics” like email, research, etc. 
• We currently sell our products and services online. 
• The current Internet speed available will eventually prevent us from our growth potential. 
• The current Internet speed available is holding back out growth potential today. 
• If Internet service doesn’t improve, we may have to move all or part of our operations to another 

community. 
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Appendix 3, Glossary, Helpful Broadband Basics 
Broadband Technologies 
Below is a brief description of the various technologies used in broadband deployment: 
 
DSL (Digital Subscriber Line) uses existing copper phone lines to deliver download and upload broadband 
speeds typically of 1.5 Mbps to 7 Mbps.  DSL speeds diminishes as distance increases from the telephone 
company’s central office.  Homes or businesses located more than three miles from the central office will 
not receive as fast of speeds. There have been many improvements to DSL technologies to improve the 
speed available.  In general, most forms of DSL service improvements support up to 10 Mbps.  VDSL (Very 
High Bit Rate Digital Subscriber Line) can support up to 30 Mbps, but most Internet service providers do 
not support this type of service, including providers in the region. 
 
Cable modem service uses coaxial cables already installed by the cable TV operators to provide 
broadband service.  Most cable networks support speeds comparable to DSL.  Cable operators are 
upgrading their cable networks by installing fiber optic cable closer to neighborhoods.  These network 
improvements allow cable modem service to be able to support up to 30 Mbps.  This connection type is a 
shared service, meaning, as more people are on the network within a neighborhood, the speed available 
to each customer diminishes. 
 
Fiber optic technology converts electrical signals carrying data to light and sends the light through glass 
fibers about the diameter of a human hair. Fiber transmits data at speeds far exceeding current DSL or 
cable modem speeds, typically by tens or even hundreds of Mbps.  Fiber is the best way to provide 
abundant broadband, but it often is the most capital-intensive to build.  As fiber optic technology 
transmit pulses of light, more bandwidth can be delivered on a fiber optic network by adding various 
colors of light or additional spectrum.  Fiber is unique because it can carry high bandwidth signals over 
long distances without signal or bandwidth degradation and it can provide that capacity in both directions 
– for both upload and downloading information.  
 
Wireless broadband connects a home or business to the Internet using a radio link between the 
customer’s location and the service provider’s facility. Wireless technologies using longer-range 
directional equipment provide broadband service in remote or sparsely populated areas where DSL or 
cable modem service would be costly to provide or fiber network installations may be too capital 
intensive.  
 
Wireless broadband can be mobile or fixed.  Wireless speeds are generally comparable to DSL and cable 
modem. Wireless services can be offered using both licensed spectrum and unlicensed devices. Wi-Fi 
networks typically use unlicensed spectrum.  Wi-Fi networks use wireless technology from a fixed point 
and often require direct line-of-sight between the wireless transmitter and receiver.  Wi-Fi networks can 
be designed for private access within a home or business, or be used for public Internet access at "hot 
spots" such as restaurants, coffee shops, hotels, airports, convention centers, and city parks.  Using 
licensed spectrum, greater amounts of bandwidth can be delivered and often do not require direct line-
of-sight.   
 
In some communities, especially sparse, geographically diverse rural communities, small providers build 
out a wireless solution since wireless infrastructure is not as capital-intensive as building out a fiber optic 
infrastructure.  While wireless technology does have its limitations, needing to be designed to get around 
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“line of sight’ requirements as well as to support “shared” bandwidth on the network, smart engineering 
can deliver good connectivity. 
 
Cellular 4G and LTE.  Cellular service is often referred to as wireless service and it can be confused with 
Wi-Fi.  Cellular and Wi-Fi are both wireless systems, meaning both use radio frequencies to transmit and 
receive data.  But Wi-Fi has a radio transmitter and receiver that operates only at a range of 200 feet or 
so. The range of cellular is measured in miles. Wi-Fi's transmitter and receiver is called an access point. It 
is mounted in the corner of a room, or on a lamp post, or in a hotel lobby.  A cellular transmitter and 
receiver are called a cell site, or a base station and can transmit for miles. 
 
“4G” refers to the fourth and latest generation technology for data transmission over a cellular network.  
It can support greater data speeds than most public Wi-Fi networks and is used primarily when a 
customer is out of the range of a Wi-Fi network.  LTE, which stands for “Long Term Evolution,” is the 
fastest, most consistent variety of 4G.   
 
To date, the cellular companies have charged for data usage either by the amount of data used or with a 
flat fee for unlimited data use. 
 
Wireless Local Area Networks (WLANs) provide wireless broadband access over shorter distances and are 
often used to extend the reach of a "last-mile" wireline or fixed wireless broadband connection within a 
home, building, or campus environment. An in-home Wi-Fi network is a WLAN – it does not use 
spectrum, rather it sends radio waves at a limited range. Mobile wireless broadband services are also 
becoming available from mobile telephone service providers. These services are generally appropriate for 
highly-mobile customers and require a special wireless card with a built-in antenna that plugs into a 
user’s laptop computer. Generally, they provide lower speeds, in the range of several hundred Kbps. 
 
Satellite broadband is another form of wireless broadband, and is also useful for serving remote or 
sparsely populated areas. Typically, a consumer can expect to receive (download) at a speed of about 500 
Kbps and send (upload) at a speed of about 80 Kbps. These speeds are slower than DSL and cable 
modem, but they are about 10 times faster than the download speed with dial-up Internet access. Service 
can be disrupted in extreme weather conditions and are typically oversubscribed. 
 
As mentioned above, the “gold standard” in solving the last mile connectivity is in building more fiber out 
to homes and businesses.  This methodology is currently the only reliable way of providing Gigabit or 
1,000 Mbps of broadband services to end users.  There have been dramatic improvements in wireless 
technologies and although we are now seeing the ability for wireless to support Gigabit speeds, the 
wireless access points need to be fed with fiber and have a Gigabit reach of less than 500 feet.  Gigabit 
players, Google Fiber and AT&T have announced plans to trial Gigabit wireless services in select markets 
in the U.S. for serving homes and businesses, but are not yet commercially available.  Siklu is a company 
that is currently providing wireless equipment that supports Gigabit capacity; again, wireless access 
points need to be fed with fiber. 
 

Definitions 
 
“Bandwidth” is the capacity of a telecom line to carry signals. The necessary bandwidth is the amount of 
spectrum required to transmit the signal without distortion or loss of information.  
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“Broadband” is a descriptive term for evolving digital technologies that provide consumers a signal 
switched facility offering integrated access to voice, high-speed data service, video-demand services, and 
interactive delivery services. 
“Exclusive Access” refers to the situation where a single retail service provider (who may or may not be 
the network operator) has exclusive use of the FTTH/FTTB or FTTP network. 
“Dark Fiber” is optical fiber infrastructure that is currently in place but is not being used. Optical fiber 
conveys information in the form of light pulses so the "dark" means no light pulses are being sent. To the 
extent that these installations are unused, they are described as dark.  “Lit” services have equipment on 
both ends of the fiber and therefore is transmitting data; i.e. light pulses are being sent. 
“FTTH, FTTB or FTTP” Fiber to the Home, Fiber to the Business or Fiber to the Premise, in other words, 
bring fiber optic cable all the way to the home, business or premise. 
“Megabyte (MB)” a measure of amount of information used, for example, to quantify computer memory 
or storage capacity. There are (8) Megabits in a single Megabyte. 
“Megabits Per Second (Mbps)” is an abbreviation for megabits per second. It refers to data transfer 
speeds as measured in megabits. 
“Open Access (Packet)” refers to the situation where multiple retail service providers may use the FTTH 
Network on an equable base by connecting at a packet layer interface and compete to offer their services 
to end users. 
“Open Access (Wavelength)” refers to the situation where multiple retail or wholesale service providers 
may use the FTTH Network on an equable base by connecting at a wavelength layer interface and 
compete to offer their services. 
“Open Access (Fiber)” refers to the situation where multiple retail or wholesale service providers may use 
the infrastructure by connecting at a physical layer (“dark” fiber) interface and compete to offer their 
services. 
“Open Access (Duct)” refers to the situation where multiple retail or wholesale service providers may 
share the use of infrastructure covering a substantial region by drawing or blowing their fiber cables 
through the shared ducts, and compete to offer their services.  
“Indefeasible right of use (IRU)” is a contractual agreement between the operators of a communications 
cable, such as submarine communications cable or a fiber optic network and a client. 
The IRU: shall mean the exclusive, unrestricted, and indefeasible right to use the relevant capacity 
(including equipment, fibers or capacity) for any legal purpose. It refers to the bandwidth purchased after 
the submarine cable system has sealed the Construction and Maintenance Agreement (C&MA) among 
the owners or after the system came into service and where the un-owned capacity is available. IRU may 
also be purchased from the existing owner. The right of use is indefeasible, so as the capacity purchased 
is also un-returnable and maintenance cost incurred becomes payable and irrefusable. “IRU user” can 
unconditionally and exclusively uses the relevant capacity of the “IRU grantor’s” fiber network for the 
specified time period. In some cases with an IRU, there are often restrictions imposed on the lessee by 
the lessor to not resell the fiber strands to other users. 
“Internet/Data” refers to use of the Public Internet for exchanging email, web- browsing, etc. 
“Shadow Conduit” placing another conduit within an open trench while work is being done in the right of 
way. 
“Voice” refers to the exchange of human bi-directional, real time, full-duplex conversations (phone 
service) 
“Video” refers to the exchange of visual material by use of “IP” (IPTV), “RF” (carried via a separate optical 
wavelength, overlay video) or “Other” encoding and transport protocols. (This category does not include 
Video carried over the Public Internet.)  
“Quality of Service (QoS)” In the field of computer networking and other packet-switched 
telecommunication networks, the traffic engineering term quality of service (QoS) refers to resource 
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reservation control mechanisms rather than the achieved service quality. Quality of service is the ability 
to provide different priority to different applications, users, or data flows, or to guarantee a certain level 
of performance to a data flow. For example, a required bit rate, delay, jitter, packet dropping probability 
and/or bit error rate may be guaranteed. Quality of service guarantees are important if the network 
capacity is insufficient, especially for real-time streaming multimedia applications such as voice over IP, 
online games and IPTV, since these often require fixed bit rate and are delay sensitive, and in networks 
where the capacity is a limited resource, for example in cellular data communication. 
“Universal Service” The financial mechanism that helps compensate telephone companies or other 
communications entities for providing access to telecommunications services at reasonable and 
affordable rates throughout the country, including rural, insular and high costs areas, and to public 
institutions. Companies, not consumers, are required by law to contribute to this fund. The law does not 
prohibit companies from passing this charge on to customers. The Universal Service Fund, which is 
administered through the FCC is currently being revised. In the past, the Universal Service Fund was used 
to help build out telecommunications phone service to rural or underserved areas. The Universal Service 
Fund may be used to help build out Internet access to underserved or unserved areas. 
“Common Carrier” The term used to describe a telephone company. It is a telecommunications company 
that is available for hire on a nondiscriminatory basis to provide communication transmission services, 
such as telephone and telegraph, to the public. 
“Internet Service Provider (ISP)” A company that provides access to the Internet. For a monthly fee, the 
service provider gives you a software package, username, password and access phone number. Equipped 
with a modem, you can then log on to the Internet and browse the World Wide Web and USENET, and 
send and receive email. 
“Service Provider” A telecommunications provider that provides internet, voice, data or video services. 
“Transport Networks” Transport networks are defined as network infrastructure that provides 
connectivity and bandwidth for customer services. They are characterized by their ability to support 
server layer provisioning and traffic engineering for client layer services, such that resource guarantees 
may be provided to their customers. 
 
 

Benefits and Disadvantages of Aerial vs. Underground Construction 
of Fiber 
Aerial deployments are normally faster and less expensive to deploy than underground-constructed 
networks. The ground may be undulating, rocky or both, making burying cable more difficult.   
 
Here are the advantages and disadvantages of aerial and underground construction. 
 
Advantages of Aerial/Overhead Utilities  

• Service Restoration – Overhead or aerial fiber optic cable faults can be located easier and more 
quickly, resulting in reduced outage times. Underground fiber requires special equipment such as 
fault indicators and cable thumpers to locate and isolate cable cuts and cable faults. Once 
located, a splice pit must be opened to expose the damaged cable before repairs can be made. 
Underground utilities are more difficult to inspect, diagnose and repair increasing outage times.  

• Excavation – There is no threat of damage to overhead utilities from excavators except at poles 
and guy wires. 

• Streetlights – Streetlights can be easily installed on poles and maintained at a lower cost.  
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• Operating Temperatures – Overhead conductors can operate at a much higher temperature than 
underground conductors. Excessive heat in underground conductors may result in more cable 
failures.  

• Subsurface Terrain Construction – Overhead utilities are not as adversely affected by terrain, 
rocks, water and existing sub-surface utilities. 

• Capital Costs - Aerial or overhead utilities require less materials and labor to install resulting in 
lower construction costs as compared to underground utilities.   

 
Disadvantages of Overhead Utilities  

• Storms – Overhead utilities are more susceptible to outages associated with storms, lightning, 
wind and ice.  

• Wildfires – Wildfire risk poses a challenge to aerial implementation of fiber.  In fact, PG&E is in 
the process of burying much of their aerial electric lines to mitigate the risk of wildfire. 

• Wildlife – Overhead lines are exposed to wildlife  
• Vehicular Contact – The risk of motor vehicle contact with poles and guy wires is greater.  
• Hazards – Contact with overhead lines from people and equipment is more likely with overhead 

utilities than underground facilities.  Guy wires can be a danger to the public especially if there 
are no guy guards. 

 
Advantages of Underground Utilities  

• Joint-Use and Joint Builds – Underground utilities can utilize a joint-use trench or a joint-build to 
reduce the overall construction costs of a project. Construction costs can be shared by a number 
of utilities or entities, resulting in lower construction costs  

• Increased Public Safety – Downed utility lines represent a hazard to the public.  Often these 
downed lines are still energized with very high voltages and can cause harm to citizens and 
potential fires, as seen in California within the past two years.   

• Aesthetics – A primary reason to bury overhead utilities is the aesthetic benefit received with 
more attractive streetscapes.  

• Tree Trimming – Underground utilities do not require regular tree trimming/bush clearing.  
• UV Exposure – Underground utilities are not exposed to the elements of animals or UV 

degradation.  
• Vandalism – Burying utilities reduces vulnerability to vandalism. Interference – Burying utilities 

will reduce interference of vandalism to fiber optic cables. 
• Maintenance Costs – Maintenance costs are lower for underground fiber utilities.  

 
Disadvantages of Underground Utilities  

• Costs – Underground utilities have higher installation and construction costs.  
• Excavation – Disruption in service can occur as private property or lawns are excavated, or when 

a new real estate development is established.  
• Cable Failures/Repair Costs – It is more difficult and time consuming to repair subsurface utilities 

as special equipment is needed to locate the fault or cable break. 
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Appendix 4:  The Economic Impact of Investing in 
Broadband Infrastructure 
Research is fairly conclusive that communities and local governments that invest in accessible broadband 
infrastructures reap the economic benefits of doing so; the reverse is also true with ample research 
proving that communities lacking broadband remain behind the curve in innovation and growth.  
 
Broadband Investment and the Economy.  Four types of effects are demonstrated to occur with 
broadband installation, according to research conducted by the Colombia Institute for Tele-Information 
(CITI) at Columbia University. Deploying broadband networks create jobs and impacts the economy by 
means of multipliers; it facilitates the adoption of more efficient business processes (e.g., marketing, 
inventory optimization, and streamlining of supply chains).  Broadband investment also accelerates 
innovation by introducing new consumer applications and services (e.g., new forms of commerce and 
financial intermediation). Broadband deployment leads to a more efficient functional deployment of 
enterprises by maximizing their reach to labor pools, access to raw materials and to consumers.  
 
Spill-over externalities that result from the deployment impact both enterprises and consumers. The 
adoption of broadband within firms themselves leads to a multifactor productivity gain, which in turn 
contributes to growth of GDP.  Residential adoption drives an increase in household real income as a 
function of a multiplier.  
 
In addition to examples described above, there have been several studies that point to the impact 
broadband has on the economy.  One study conducted by the Federal Reserve Bank of Richmond 
(Richmond Study) points to the significant economic benefits to communities and counties of investing in 
broadband infrastructure. “Increasing access and usage of broadband infrastructure in rural areas (and 
the amenities, digital skills, online education, and job search opportunities that come with it) lead to 
higher property values, increased job and population growth, higher rates of new business formation, and 
lower unemployment rates,” according to the study. The World Bank’s research estimates a 1.2% 
increase in real per capita GDP growth with a 10% increase in broadband penetration rates.   
 
A greater measurement of success will be potential increase in internet related services (tele-health, 
distance learning, telecommuting, etc.), with an ultimate, measurable outcome of reduced 
unemployment rates within the region.  During the pandemic, people who lacked sufficient broadband 
service were not able to attend classes, conduct medical appointment or work from home.  Trends are 
showing that even after the pandemic’s risks are lessoned, people will continue to work from home and 
are moving to “Zoom towns” to do so.   
 
Telecommuting and Climate.  Broadband investment has a direct correlation with allowing people to 
telecommute, work from home, attend classes remotely and to conduct healthcare consults from home.  
These all reduce traffic and time to commute which has a direct impact on climate.  Investing in 
broadband also stimulates productivity in all industries, healthcare and in education, providing a 
foundation to execute economic development strategies.  Having access to abundant broadband is our 
future’s “great equalizer,” allowing all socio-economic strata to have access to better education, 
healthcare, entertainment, government services and work-force development and training. 
 
Increased Home Values.  Studies conducted by the Fiber Broadband Association show an increase in 
home values for homes that have a fiber connection by a minimum of 3%.  According to this study, having 

https://www.richmondfed.org/publications/community_development/community_scope/2020/comm_scope_vol8_no1
https://www.itu.int/ITU-D/treg/broadband/ITU-BB-Reports_Impact-of-Broadband-on-the-Economy.pdf
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access to fiber and Gigabit service increases home values up to 7%.  Increased home values have a direct 
impact on property taxes for the County.  Additionally, having access to abundant broadband 
infrastructure has shown to greatly impact all sectors of the economy – including providing economic 
development opportunities to attract workers who can live anywhere and choose to live in areas such as 
the Central Sierra region. Advanced broadband networks and communities that have invested in fiber 
have attracted businesses to relocate to their communities.  Examples of these include Kansas City’s 
economic boom and attraction of lone eagles who work from home after Google Fiber invested in Fiber 
to the Premise technology.  The City of Longmont in Colorado invested in their own Fiber to the Premise 
network and their economy greatly improved.  Longmont’s economy in the past ten years has grown 
faster than its neighbor tech-city Boulder, due greater in part, to Longmont’s investment in broadband 
infrastructure.   
 
Direct outcomes for regional residents would include increases in availability of broadband services, and 
increased quality of those services in terms of both reliability and capacity. Residents should expect to 
have more service providers to choose from, and will see greater affordability as there is more 
competition. In terms of enhanced livability, the impact will be dramatic for those rural residents that 
have little or no internet service. The availability of these connections will enable access to employment 
search resources, education and certification resources, and a level of broadband that is adequate for 
many types of work-from-home opportunities. Although, many users will not experience an immediate 
economic impact, ultimately economic growth in the region will be greatly enhanced.  
 
Broadband investment can also improve health, wellness and provide other social benefits.  Having 
access to healthcare providers via telehealth applications improves access to healthcare without needing 
to drive to the nearest healthcare facility.  Many medical devices have an internet connection to transmit 
health statistics to providers, further facilitating remote monitoring capabilities.  Citizens who have access 
to online social networks, and educational opportunities receive direct benefits for connection and 
learning opportunities. A cost-benefit analysis of rural broadband installation in Indiana noted three to 
four-fold returns on investment, not including state and local governments’ cost savings on medical 
expenditures and additional tax revenues from increased incomes. 
 

https://pcrd.purdue.edu/wp-content/uploads/2018/12/006-RPINsights-Indiana-Broadband-Study.pdf
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