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A 10 Minute Version of a Normally 
45 Minute Presentation

I hope to be given the opportunity to present this in its entirety to 
the PUD soon.



Introduction
Why you might want to listen to me. 

25+ years of IT expertise 

UNIX/Linux, Windows, Apple, Java, 
C, Python,  Wordpress, Arduino, Pro Audio, 
RaspeberryPi, etc.….

Local teacher, volunteer, Small Business Owner

Focusing now on Digital Divide Issues. 

I am a volunteer working for what our community 
needs. Especially the underserved members of our 
community.   



What the PUD can do right now.
-- Put Open Access and Dig Once Policies in place. (see handout)

-- Push for retail authority with the state. 

-- Match the Port, City and County whenever work is being done. Ask for access to existing 
resources like the existing COB public fiber network. (Thank you for your contribution to 
research. Now its time to do more.)

-- Stress to the city and county that they need to join the Port and PUD in a county wide fiber 
effort. Estimates are anywhere from $50 million (Port) to $160 million (private). However, this is 
a necessity and should be viewed as critical infrastructure. It also pays for itself. 

-- Fund more connection testing. 



Bellingham Publicly Owned Fiber Optic Network
● Creates good paying jobs by attracting 

Next Generation Businesses
● Faster internet for both uploads and 

downloads
● Choice of providers at any time
● Educational advantages
● Good for the Environment
● Addressing Digital Divide Issues’
● Assistive Services (Ex. ASL 

Interpretation)

No we don’t have anything like this with private providers, even though we’ve given the big 
telecoms $400 billion since 1996 in funding, and wireless can’t solve our issues on its own.  

Wireless requires fiber, yes even Starlink. Different connections types are NOT equivalent to 
fiber or “good-enough.”Let’s not forget Net-Neutrality.



Apples Oranges and Pears Are Not the Same 

Telecoms, and their supporters, often play off wireless technologies, DSL, Cable, and 
other existing technologies as “good enough” or equivalent to fiber, but the technologies 

are fundamentally different.

How do they get away with it? An inadequate FCC standard of only 25/3 for “high speed 
internet” meaning that wireless and big telecom low-income connections are virtually 

worthless. 
See the Whatcom Watch Article “Untangling the Wires” to come out this month. (Note: 

It may be renamed.)
Cellular Only/Wireless Connections actually make the Digital Divide Worse



Fiber and the Pandemic Response

-- Ex. Schools could operate with, on the whole, classes as usual 
since fiber is that responsive and has the bandwidth necessary.

Add to that telecommuting, telemedicine, and much more. We have 
definitely lost much more money than putting in a fiber network 

would cost. $7 Billion just in WA state.

In Short: Available low income connections are a total joke, and so are 
most of our existing connections, many are even unconnected. Wireless 
can’t solve our problems and we couldn’t respond, like other PUDs could, 
because we don’t have an affordable, county-wide fiber network. 
Historically, even though we’ve given the telecom lots of money, they 
haven’t responded to this need. 



Fiber and the Environment

1. Very reliable. (Does NOT need to be replaced often.)
2. Very low power consumption. (Ex. Managing Smart Grids)

3. Less Maintenance and ecologically created
4. Longer life for existing hardware

And much more...



Nielsen’s Law
Nielsen’s Law of Internet Bandwidth -

Summary: Users' bandwidth grows by 50% per year (10% less than Moore's Law for 
computer speed). 

AKA Why we need to think bigger over a long period. Like Gigabit. 



Historical Precedent: The Rural Electrification Act
● Flashback 1936
● Federal Program
● Criticised for being unnecessary

○ Let them use candles
○ People who want electricity can get it if they 

pay a high price. Why help them get it?



Wireless and Fiber NOT Wireless Vs. Fiber
“Wireless networks, especially Wi-FI networks, are significantly less reliable than wired 
connections. In most situations, wireless networks offer mobility as a compliment to 
the more reliable, often faster, wired connections. Wireless is seldom a substitute for 
wired connectivity.” -- Christopher Mitchell, Director of Community Broadband 
Networks  

“Wireless networks actually cost more in the long run.” 

-- Christopher Mitchell 



Cost
There are many examples where this ended up making the communities that invested 
in this a profit. 

Installing Conduit costs almost nothing ($180K per mile in Mount Vernon 2 by 2-inch 
conduit with 144 strands of fiber.) No, there is not enough private fiber and it costs too 
much. See the Port’s report about broken strands. 

Examples: Cost for fiber among developed countries 

Gigabit: South Korea ($24/Month) Hong Kong ($24/Month) Japan 2 Gigabit 
($51/Month) US (Varies on location, Kansas City $70) 

Bellingham (If you can get it at all) $250 to $900 a month depending on provider plus 
a high installation fee. 



Dig Once Policy
The most important policy we’ll discuss today is a Dig Once Policy. It is the biggest 
thing to push for. 

We have provided a community developed Dig Once Policy to the council, public 
works, etc. It is based off of 12 other Dig Once Policies. Primailiary the Mount Vernon 
Conduit Ordinance (their version of a Dig Once Policy) and the South San Francisco 
Dig Once Policy. 

A copy of this proposed policy is in your folder. It calls for 2x2-inch PVC conduit with 
144 strands of fiber. 



Sources
WA State Coronavirus Economic Losses

https://www.seattletimes.com/seattle-news/politics/unofficial-numbers-show-7-billion-hit-to-washington-state-revenue-through-2023-

from-coronavirus-downturn/

Telecom Funding that was stolen by big telecom.

https://www.huffpost.com/entry/the-book-of-broken-promis_b_5839394

Wireless Performance:

https://www.computerworld.com/article/3310067/why-5g-will-disappoint-everyone.html

“The 5G Myth by William Webb”

https://www.seattletimes.com/seattle-news/politics/unofficial-numbers-show-7-billion-hit-to-washington-state-revenue-through-2023-from-coronavirus-downturn/
https://www.huffpost.com/entry/the-book-of-broken-promis_b_5839394
https://www.computerworld.com/article/3310067/why-5g-will-disappoint-everyone.html


Sources Continued
Environomental Impacts:

Manfacturing: Film “Death by Design”

Power Consumption: https://cacm.acm.org/news/163449-clouds-real-ecological-timebomb-wireless-not-data-

centers/fulltext

Health Conerns:

https://bioinitiative.org/table-of-contents/

Why Fiber Will Save the World

https://beyondtech.us/blogs/beyond-blog/how-fiber-optic-save-the-world

https://cacm.acm.org/news/163449-clouds-real-ecological-timebomb-wireless-not-data-centers/fulltext
https://bioinitiative.org/table-of-contents/


Sources Continued
“Fiber” by Susan Crawford

I can go on and on, and am happy to provide even more credible resources. 



Community Proposed Dig Once Policy for Bellingham, WA 

Jonathan Humphrey 08/24/2018 

V. 0.2 

(A Hy-Brid Document Based on Successful Dig Once Policies and Practices used by Other Successful 

Communities in the US) 

The primary two documents being Conduit Ordinance No. 2927 from the Neighboring City of Mount 

Vernon, WA, and the Dig Once Document from San Francisco, CA 

Note: Dozens of other articles and documents were referenced as well, including documents from 

Chatanooga, TN and the many other locations outlined in the California DOT Dig Once Policies Best 

Practices Report referenced below.  

 

Many other states have policies and/or practices to facilitate joint construction and utility planning.  A 

Dig Once policy, is used to minimize the number and scale of excavations when installing 

telecommunications infrastructure. The two main benefits are to lower costs of infrastructure 

deployment when completed in conjunction with other infrastructure improvements, and promoting and 

facilitating integration of broadband infrastructure as part of local and regional economic development 

initiatives. A Dig Once policy can reduce the cost of installation of publicly owned conduit and other 

broadband resources by 90% since excavation is the most costly part of installation. For example, Dig 

Once reduces the amount of times a road needs to be excavated by implementing common sense steps 

to prepare a city for the present and future infrastructure needs.  

 

Most cities which have enacted this policy lean toward providing coordination guidelines, however, 

some cities have explicit ordinances to combine broadband deployment efforts with transportation and 

utility projects in roadways. This report analyzes city and state implementation of Dig Once policies 

and practices. This report aims to combine several Dig Once Policies from similar cities, towns, and 

other rural areas into the most successful policy for Bellingham, WA.   

Nielsen’s law of internet bandwidth shows a proven trend in the increase of users need for bandwidth 

by 50% per year. This increase is anticipated to grow as more hi-tech industries and bandwidth hungry 

applications, like Virtual Reality, create even higher demands for bandwidth usage. 

 

WHEREAS, an increasing number of telecommunications entities of all shapes and sizes, including 

private companies, co-ops, non-profits and even tech savvy licensed individuals, will request access to 

public rights-of-way and will lease and use publicly available fiber-optic resources as the backbone to 



virtually all network communication in the foreseeable future. Publicly owned resources guarantee that 

we can address most of our social and economic goals by providing this resource to reduce cost, 

guarantee net-neutrality, guarantee real competition and choice, prevent monopolies of any kind from 

forming including virtual monopolies, increase local self-reliance, and create revenue for the city. We 

do this by creating a self-expanding, self-sustaining network based on lease revenues and the many 

secondary economic, educational, and social impacts that having this modern necessity provides. 

Leases should be kept low to promote expansion, address digital-divide issues, and attract next-

generation businesses.  

 

WHEREAS, Pursuant to RCW statutes and other lawful authority, the City of Bellingham has the 

authority to regulate the use of streets, Public Rights-of_Way, and other municipal property, and to 

grant access thereto upon certain terms and conditions, and  

 

WHEREAS, the public streets, alleys, utility easements are dedicated for compatible uses, and other 

Rights-of-Way within the City: 

(1) Are critical to the travel of persons and the transport of goods and other tangibles in the business 

and social life of the community by all citizens; are used by the City to provide critical services to its 

citizens, including electric services, services to protect public safety, and water and other public 

utilities; and communications, and are used by the City to provide communications and other services 

to itself and other agencies; 

(2) can be partially occupied by private utilities and other public service entities for facilities used in 

the delivery, conveyance, and transmission of utility and public services rendered for profit, to the 

enhancement of the health, welfare, and general well-being of the City and its citizens; and 

(3) proper management by the City is necessary to maximize the efficiency and to minimize the costs 

to the taxpayers of the foregoing uses, to protect against foreclosure of future economic expansion 

because of premature exhaustion of the Public Rights-of-Way as an economic resource, and to 

minimize the inconvenience to and negative effects upon the public from such facilities’ construction, 

emplacement, relocation, and maintenance in the Rights-of-Way; and 

(4) are intended for public uses and must be managed and controlled consistent with that intent, and 

 

WHEREAS, The City wishes to promote availability of high-quality and diverse telecommunications 

services to City residents, businesses, the City, and other public institutions; to promote the availability 

of diverse information resources to the community, including through the development of advanced 



telecommunications systems that can support public, educational, and governmental programming and 

high-speed access to the Internet; access to communications facilities; to take advantage of 

telecommunications technologies to provide for more open government; to enhance educational 

opportunities throughout the community and provide opportunities for building a stronger community; 

and to allow flexibility to respond to changes in technology, subscriber interests, and competitive 

factors within the communications industry that will affect the health, welfare, and well-being of the 

community; 

At the time of this writing, the minimum standard for connection for all Bellingham residents should 

exceed the Canadian standard for internet as a right, currently defined at more than twice our federal 

standard at (50 Mbps down and 10 Mbps up). Hence, we should define a minimum speed of 50 Mbps 

symmetrical. Our goal should be to increase this connection speed according to Nielsen’s law annually 

without increasing the price of the connection. Our first paying customers should pay no more than 

$200 for a FTTH (Fiber to the Home aka Fiber to the Business, or like terms) for an initial hookup to 

service and $70 per month for a 1000 (Gigabit) Mbit symmetrical connection. Since this is being done 

for $68 a month in Chatanooga, TN, Anacortes, WA, and many other places, this is an attainable goal. 

These should be proper fiber connections and not hybridized connections. Dark Fiber leases should be 

$180 a month or less. The City should cease unnecessary private leasing of rack-space and other 

private managed resources for its own use and manage them themselves. This will result in a great 

savings to the taxpayers, at least $1,500 a month currently and provide for a higher standard of 

reliability. Communications cabling, including cabling used for repairs, should be mandated to be 

multi-mode fiber-optic cabling whenever possible, but at least single-mode fiber-optic cabling by 

default. Equipment should be upgraded to be capable of providing at least 8 wavelengths per strand of 

fiber-optic cabling. This is the standard in the neighboring city of Mount Vernon. 

  

WHEREAS, The right to place privately-owned facilities and fixtures in such Rights-of-Way for the 

businesses of providing telecommunications services for hire, cable services, or open video services is 

a valuable economic right to use a unique public resource that has been acquired and is maintained at 

expense to the City and its taxpayers, the economic benefit of which should be shared with the 

taxpayers of the City, and  

 

WHEREAS, The City finds that it is in the interest of the public to establish 

standards for construction and installation of telecommunication conduit on all 

streets that are affected, disturbed, constructed and or improved by development 



in a manner which (1) overall compensates the City for the fair market value of 

such property used and for ongoing costs associated with the use of that 

property insofar as possible; (2) encourages competition by establishing terms 

and conditions under which an operator of a telecommunications system, an 

operator of a cable system, or an operator of an open video system may use 

valuable public property to serve the public; (3) fully protects the public and the 

City from any harm that may flow from such private use of Rights-of-Way; (4) 

protects and carries out the regulatory authority of the City, in a manner 

consistent with federal and state law and recovers regulatory costs; (5) protects 

the City's interests in using the Rights—of—Way for the provision of services to the public other 

governmental agencies and itself; and (6) otherwise protects the 

public interests in the development and use of the City's infrastructure and in 

preserving and improving the aesthetics of the community, and 

 

WHEREAS, In light of federal and state law, and the changes to local procedures 

required by them, the City finds that it is necessary and appropriate to apply the 

provisions hereof to existing franchisees and licensees as far as is possible; and 

, to apply it to those with pending or new applications to place facilities in Public 

Rights-of-Way for communications purposes; and 

 

WHEREAS, To ensure orderly and reasonable access to the Rights-of—Way and 

public property for telecommunications carriers and providers while protecting the 

public health, safety and welfare, the City Council determines that it needs to 

include regulations and standards for the use of such areas; and 

 

WHEREAS, The City of Bellingham would like to assure that the City’s current 

and ongoing costs of granting and regulating private access to and use of the 

Public Rights-of—Way are fully paid by the persons seeking such access and 

causing such costs; and 

 

WHEREAS, The City of Bellingham would like to secure fair and reasonable 

compensation to the City and the residents of the City, in a non-discriminatory 

manner, for permitting private use of the Public Rights-of—Way and/or property; 



and 

 

WHEREAS, The City of Bellingham would like to assure that all 

telecommunications carriers providing facilities or services within the City comply 

with the ordinances, rules and regulations of the City; and 

 

WHEREAS, The City of Bellingham would like to assure that the City can 

continue to fairly and responsibly protect the public health, safety and welfare; 

and 

 

WHEREAS, the, immediate passage of this ordinance is necessary for the 

protection of public health, public safety, public property or the public peace of 

the City of Bellingham and will enable the City to discharge its public trust 

consistent with rapidly evolving federal and state regulatory policies, industry 

competition and technological development; Now, Therefore, 

 

THE CITY COUNCIL OF THE CITY OF BELLINGHAM, WASHINGTON, 

DOES HEREBY ORDAIN AS FOLLOWS: 

 

All developments shall be required to construct and install 

telecommunications conduit on all streets that are affected, disturbed 

constructed and or improved by development. This conduit shall be for the 

purpose of installing telecommunications cable, fiber optic wiring or other 

infrastructure as necessary. The city shall reserve a minimum 144-count fiber-optic cable for it’s own 

use and a separate 144-count fiber for public use and leasing. Beyond that, no one lessor should be 

allowed to monopolize more than 10% of the conduit. The size and standards defined below.   

 

This conduit shall be placed at horizontal and vertical locations as 

determined by the City Engineer. The conduit shall conform to the size, 

shape and characteristics as determined by the City Engineer based on 

industry standards. Once installed and accepted by the City, the conduit 

shall become the property of the City of Bellingham, WA. 

 



Development- as defined in this ordinance shall mean the construction of 

improvements such as; buildings, homes, subdivisions, streets, and 

utilities. 

The overall goal shall be to install conduit and fiber as often as possible until the grand majority of all 

citizens have the reasonable option of FTTH (Fiber to the Home) access to fiber. Meaning that the 

conduit and location of fiber should be close enough to residences, businesses, and public buildings to 

keep the installation cost below $200 and provide a direct FTTH connection.  

Hence, we define the minimum standards which should be reviewed every 5 years in case a potential 

increase is warranted.  

 

Standard City Communications Infrastructure 

Specifications 

The Standard City Communications Infrastructure Specifications are: 

A. Two 2-inch Conduits, minimum HDPE SDR 11, each of a separate color or unique striping to 

simplify identification of Conduits within vaults and between 

vaults, in the event Conduit must be accessed or repaired at intermediate points. Conduits shall be 

fastened together with spacers at 5-foot intervals, maintaining a minimum separation of ¾-inch 

between conduits. 

B. Composite vaults having dimensions of 30” x 48” x 36” (W x L x D) placed in 

the sidewalk or available green space within the City right-of-way, as close to the curb or gutter as 

possible. 

C. Vaults spaced at intervals of 600 feet or less, typically in the area described in B. near the 

intersection of a City block. 

D. Sweeping Conduit bends shall be used to allow cable to be pulled without exceeding pull-tension 

thresholds when placing high-count fiber cables (e.g. 864-count). Unsupported conduit bends shall 

have a minimum bend radius of 48-inches, and bends utilizing manufactured elbows shall have a 

minimum 

radius of 36-inches (45-degree elbow maximum). 

E. Conduits placed in the same trench directly above Applicant’s 

communications or electrical infrastructure, or where this is not possible, placed with minimum 

horizontal offset. 

F. Conduits placed parallel to water or sewer lines will be placed with a horizontal offset of at least 18” 

whether or not in the same trench. 



G. Further detail is presented in the typical drawings presented in Appendix A of the San Francisco Dig 

Once Policy in the links below. 

Appendix A includes Figure 1 showing a typical configuration for a Dedicated 

Trench; Figure 2 showing a typical configuration of a Shared Gas or Electric 

Trench; Figure 3 showing a typical configuration for a Shared 

Communications Trench; Figure 4 showing a typical configuration for 

communications conduit placed in parallel to water and sewer lines; and 

These specifications are intended to provide a general case, not to address all Project specific 

circumstances. 

H. Deviations from the Standard Specifications may be approved by the Dig Once Coordinator. 

It shall be the default to try and install conduit and fiber whenever possible, even if another install 

method like micro-trenching, using old sewer lines, etc. is more feasible in a specific location. 

I. The City shall maintain a 144-count fiber cabling for its own use and a minimum separate 144-count 

publicly owned fiber-optic cabling for public use and leasing. This should be multi-mode cabling 

whenever possible but default to single-mode when not. This cabling should meet the current highest 

IEEE standard at the adoption of this document. No one provider should be allowed to monopolize 

more than 10% of the conduit space on-top of this initial use by the city. 

J. The City shall upgrade and move all of its current fiber optic equipment to a public facility. This 

equipment shall meet or exceed the current IEEE standard at the adoption of this document. This shall 

include Transmitters, Light Sources, Detector, Receiver Circuitry and all other elements deemed 

necessary for the operation of the network. This compliance will be reviewed every five years to insure 

that modern standards continue to be met.  

  

References:   

Mount Vernon Conduit Ordinance No. 2927  

Provided as PDF attatchment 

San Francisco Dig Once Policy 

https://noc.ucsc.edu/docs/CCBC/Dig-once/SF-Dig-Draft-8.pdf 

Nielsen’s Law of Internet Bandwidth 

https://www.nngroup.com/articles/law-of-bandwidth/ 

Santa Monica City Net Case Study 

https://ilsr.org/wp-content/uploads/2014/03/santa-monica-city-net-fiber-2014-2.pdf 
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California DOT Dig Once Policies and Best Practices 

http://www.dot.ca.gov/hq/tpp/offices/omsp/system_planning/.../DigOnceWhitePaper.docx 

 

Chatanooga, TN Dig Once: Using Public Rights-of-Way to Bridge the Digital Divide 

https://www.csg.org/pubs/capitolideas/enews/cs41_1.aspx 
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