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DEL NORTE COUNTY TELETRANSPORTATION / TELECOMMUNICATIONS  

Phase IV Planning Report  

 

PREFACE 

 

This report constitutes the fourth teletransportation / telecommunications planning effort 

conducted under the funding and auspices of the Del Norte Local Transportation Commission. 

 

This report evaluates the feasibility of bringing broadband to the south Del Norte County area, 

even in the face of considerable challenges. It is NOT a detailed network engineering design. Yet 

it contains many aspects of such. It is highly suitable for use in seeking funding for the 

approaches described herein. 

 

Attempts to keep the arcane telecommunications language and jargon in lay terms are possible 

only to a degree. Telecommunications is a rich and complex topic. It is nearly impossible to 

delve into any depth of discussion about telecommunications without resorting to the use of the 

specifics of language required in its discussion. The consultant is available to assist in the 

reading and use of this document. 

 

Network engineers will find a vast amount of information in this report that will serve beyond a 

mere starting point for their necessary activities. Grant applicants will also find a bounty of 

information. This document also can serve as reference material for issuing and responding to a 

Request for Proposal (RFP). 

 

It has again been an honor and privilege to serve Del Norte County. Do not hesitate to get in 

touch. 

 

onwardé john 

 

John Irwin 

J Irwin consulting 

www.jirwinconsulting.com 

john@jirwinconsulting 

541.664.2456 

http://www.jirwinconsulting.com/
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DEL NORTE COUNTY TELETRANSPORTATION / TELECOMMUNICATIONS  

Phase IV Planning Report  

 

EXECUTIVE SUMMARY  

 

ñFacts are stubborn things; and whatever may be our wishes, our inclinations, or 

the dictates of our passion, they cannot alter the state of facts and evidence.ò 

John Adams, December 1770  

 

Even with substantial gap financing from grants, this is a very hard business case to makeðeven 

at a break-even level. That is, the ability to sustain ongoing operations solely from revenues is at 

high risk. The wireless backhaul option has the most promise and the least risk. All approaches 

to backhaul use the same robust WiFi technology for local distribution. 

 

Aerial Financial Model with Local 

Distribution  

 

Payback period with 0% gap funding 63 years 

Payback period with 40% CASF funding 41 years 

Payback period with 80% BTOP funding 14 years 

 

Traditional Trenching Financial Model 

with Local Distribution  

 

Payback period with 0% gap funding 211 years 

Payback period with 40% CASF funding 127 years 

Payback period with 80% BTOP funding 42 years 

 

Micro -trenching ($20/foot) Financial Model 

with Local Distribution  

 

Payback period with 0% gap financing 68 years 

Payback period with 40% CASF funding 41 years 

Payback period with 80% BTOP funding 14 years 

 

Micro -trenching ($30/foot) Financial Model 

with Local Distribution  

 

Payback period with 0% gap financing 101 years 

Payback period with 40% CASF funding 60 years 

Payback period with 80% BTOP funding 20 years 

 

Wireless Backhaul Financial Model with 

Local Distribution  

 

Payback period with 0% gap financing 6 years 

Payback period with 40% CASF funding 4 year 

Payback period with 80% BTOP funding 1 year 

 
Local distribution would use a robust WiFi network architecture.  

BTOP = Broadband Technologies Opportunity Program 

CASF = California Advanced Services Fund 
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This Klamath/south Del Norte County scenario is not a unique situation. The biggest challenge 

with this area is the lack of readily available backhaul combined with the sparseness of 

population in modestly challenging terrain. As we can see from this example, local distribution 

of suitably robust broadband can be enabled at a reasonable investment and consumer price 

point.  

 

Across America we find many instances where the business case is difficult in the extreme, if not 

impossible. And, to date, this need for a profitable or break-even scenario is a requirement for 

ensuring continuance of the services. One of the rules of telecommunications infrastructure and 

services provision is that someone, somewhere, some way has to pay. Subsidization for ongoing 

operations from public funds has yet to take hold. Even cross-subsidization within municipal or 

other governmental entities does not have a record of success and meets with considerable 

resistance, from taxpayers and from the telecom industry. Yet, today, use of tax payer dollars to 

subsidize broadband may be the only way to provide continued operations in some areas. 

 

Documenting these tough financial cases and bringing the plight of an area to policymakers may 

eventually have the effect of development of some funding mechanism to subsidize these 

ongoing operations. 

 

The cost of providing backhaul to serve this market is what makes the overall business case very 

difficult. This is a large part of why we favor the building of backhaul from Crescent city to 

Eureka with drop-off electronics at Orick and Klamath. The ability to aggregate demand at both 

end points provides the backhaul necessary for investors to build out the local distribution 

services for the Klamath area. 

 

Recommendations Include the Following: 

 

Identify Opportunities for Public -private Partnerships 

Public-private partnerships take many forms. In general they are the result of a negotiated 

agreement between the public and private sector participants. 

 

Issue a Request for Proposal (RFP) 

One way to get to the next level for implementation is to issue a Request for Proposal (RFP), 

using the information contained in this planning document. Outcomes from this approach are 

interesting, especially when we see competition to provide the requested infrastructure and 

services.  

 

Pursue Grant Funding Opportunities 

As demonstrated in the financial models, gap funding dramatically impacts the payback periods. 

Here is where a public-private partnership, albeit more complicated, may have a role. 

 

Adopt a Del Norte County Telecommunications Ordinance/Code 

A review of the ordinances and code in place in Del Norte County reveals there are no provisions 

relating to telecommunications or telecommunications-related facilities, such as installing 

conduit when the opportunity to do so emerges. Build-out costs for broadband investment are 

reduced when conduit is already in place.  
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Build and Profile Demand in Del Norte County 

Demand growth for broadband services is a key driver of investment in telecommunications 

infrastructure and services. Perhaps, even of more importance, is that growth in demand also 

indicates economic and quality of life improvements. 

 

Two of the three goals (1 & 2) of the adopted Teletransportation / Telecommunications Strategic 

Plan are focused on demand (see details of the Plan for a better understanding of what is entailed 

under each of these goals). Demand represents the answer to the ñso whatéò question as in ñso 

what if you have advanced broadband services?ò Let us ensure we are building and 

demonstrating growth in demand for services. 

 

Standing up the recommended Information Technology Advisory Committee (ITAC, Goal 1 

action item) could ensure ongoing efforts with regard to broadband (supply and demand) by 

taking local ownership of implementing and updating the strategic plan as well as monitoring 

and encouraging growth in demand.  

 

Pursue Funding to Pursue Implementation of Planning Elements 

Considerable effort has gone into four phases of planning. Now it is time to pursue 

implementation. The consultant strongly believes in the role of local leadership but also 

recognizes the value add of using of specialized expertise combined with years of field work in 

the county.  

 

Sometimesé hard is good! This is one of those challenges. 
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DEL NORTE COUNTY TELETRANSPORTATION / TELECOMMUNICATIONS  

Phase IV Planning Report  

 

Introduction  

To remain competitive in todayôs world Del Norte County businesses, institutions and 

residents must have available to them the most advanced telecommunications 

technologies and services AND the knowledge of how to use them. There is considerable 

opportunity to further expand the use of telecommunication-related Information 

Technology in the county, to integrate it more fully into daily operations and lives. 

Achievement of this set of goals requires forward-leaning planning accompanied by 

patient and persistent implementation. 

 

Local Transportation Commission Purpose Statement
1
 

 
ñRecognizing the physical isolation and existing broadband limitations of Del Norte 

County, strive to develop teletransportation as a competitive and alternative mode to 

conventional transportation, consistent with state and federal transportation planning 

requirements and conforming to guidelines established by the California Transportation 

Commission, and to use teletransportation to directly and indirectly promote mobility, 

goods movement, and overall economic vitality for the betterment of Del Norte County.ò 

 

Overview of Previous Planning  

Del Norte broadband planning efforts to date demonstrate forward-leaning leadership among 

northern California counties. The result is a Teletransportation / Telecommunications Strategic 

Plan, state-of-the-art broadband offerings in the northern portion of the county, planning that 

encourages and supports investor/provider interest in bridging the gap between Crescent City and 

Eureka as well as resolving the route redundancy challenge for the region. 

 

 Phase I provided a broad assessment of the Del Norte County regionôs 
telecommunications assets and proposed a ñplan for the planò for Phase II. Phase I 

was completed in June, 2006. 

 Phase II resulted in advances in broadband infrastructure in Del Norte (i.e., 5 

Gb/Ethernet coastal connection Crescent City and north for broadband service 

expansion and stability) as well as a Del Norte Teletransportation / 

Telecommunications Strategic Plan with three broad goals accepted and adopted 

by Tri-Agency Economic Development Authority. Phase II was completed in 

June 2007. 

 Phase III continued and expanded planning for southern Del Norte County initial 

broadband service, countywide route redundancy for telecommunications services 

(voice and broadband), and a high-level study of public safety related 

telecommunications status and opportunities. Phase III documented potential 

routes for expansion of broadband in the county. Two significant routes were 

identified:  highway 101 (Eureka to Crescent City) and highway 199 (Crescent 

City to the I-5 corridor). The 101 route would provide backhaul services for rural 

southern Del Norte and northern Humboldt. This would provide for acquisition of 

                                                 
1
 Work Element N, Teletransportation/Telecommunications Study, Phase III, Del Norte Local Transportation 

Commission, 2007-08 Overall Work Program, Page 22 
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advanced telecommunication services for Klamath and Orick areas. Both routes 

could result in route redundancy for the county. The Phase III planning also 

surveyed public safety entities to understand the potential for integrating with 

their planning for broadband. Phase III was completed in May 2008. 

 

Phase IV PlanningðOverview 

Phase IV continues the Del Norte teletransportation / telecommunications planning 

leadership in northern California, as follows: 

 

 Additional planning is provided to pave the way to provide distribution of high 

speed broadband infrastructure access opportunities to residents living in the very 

rural south county (Klamath area). Provision of broadband in this area of the 

county will increase healthcare access to the statewide e-health network
2
, increase 

access online educational opportunities (e.g., distance education and life-long 

learning) and pave the path to increased economic development opportunities.  

 Continued efforts to create collaboration among providers and other investors by 

seeking and fostering partnerships where available and appropriate. 

 Developed recommendations for countywide telecommunication ordinance. 

 Represented Del Norte County on the Redwood Coast Connection (RCC) 

Broadband Demand Aggregation Pilot Project
3
 (completed in February, 2009).  

 

The Continuing South Del Norte County ChallengeðLow Population Density 

Today the only coastal telecommunications route is provided by Verizon microwave 

infrastructure. This backhaul capability is provided via microwave radio transmission that is 

notably out of capacity. There is no fiber-based backhaul infrastructure on the coast from 

Crescent City to Trinidad.  

 

Investment in telecommunications infrastructure typically gauges homes and/or businesses 

passed to assess viability of a business model. The area south of Crescent City to Klamath in the 

101 corridor is very sparsely populated. 

 

                                                 
2
 A Federal Communications Commission pilot project was commenced in 2007. The status of the project in 

California is not clear. What is clear is that as of this writing the FCC has not issued a single dollar anywhere in the 

U.S. under the auspices of the pilot project. 
3
 The RCC pilot project was conducted under the guidelines of the California Broadband Task Force 

(CBTF) and funded through the California Emerging Technology Fund (CETF), Humboldt Area 

Foundation (HAF) and others. The Del Norte Planning Consultant authored the project concept statement 

and coordinated development of the project plan approved by the CETF. The project is intended to 

developed detailed broadband market information across four northern California counties: Del Norte, 

Humboldt, Mendocino and Trinity. View the final report at 

http://redwoodcoastconnect.humboldt.edu/?content=docs  

http://redwoodcoastconnect.humboldt.edu/?content=docs
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Figure 1 -- Del Norte Census Tract Map

4
 

 

In particular we look at census tract 2.03 (the Klamath area) with 1,203 residents and 592 

households. The population density is 8.9 per square mile and 4.4 houses per square mile (see 

Figure 2). 

 

 

 

 

 

 

 

Density per square 

mile of land area 

Geographic area Population 

Housing 

units 

 

Population 

Housing 

units 

Del Norte County 27,507 10,434 27.3 10.4 

CENSUS TRACT         

Tract 1.01 3,784 1,715 3,739.4 1,694.8 

Tract 1.02 3,488 1,434 396.0 162.8 

Tract 1.03 8,667 3,547 607.9 248.8 

Tract 2.01 6,592 1,314 183.7 36.6 

Tract 2.02 3,773 1,832 4.6 2.3 

Tract 2.03 1,203 592 8.9 4.4 
Figure 2 -- Del Norte Population by Census Tract

5
 

 

This is a very challenging business scenario from a broadband provider/investor point of view. 

                                                 
4
 U. S. Census, American FactFinder, Thematic Maps, http://factfinder.census.gov/ 

5
 GCT-PH1: Population, Housing Units, Area, and Density:  2000, Data Set: Census 2000 Summary File 1 (SF 1) 

100-Percent Data, Geographic Area: Del Norte County, California -- Census Tract, 

http://factfinder.census.gov/  

http://factfinder.census.gov/
http://factfinder.census.gov/
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Klamath A rea and Yurok Reservation 

The Klamath area and Yurok reservation largely are without any broadband service today. 

Limited T-1 services are available at very high rates. Satellite provides access for scant few but it 

is quite expensive for many living in the region.  

 

One possibility is for a local entity to establish itself as a wireless broadband provider. This 

might be an opportunity for the Yurok Tribe. With the coastal route in place they would have 

high quality access to backhaul to the Internet. Architecting a series of wireless hops up the river 

is well within technical and financial capabilities, although not without the usual challenges and 

requisite due diligence. Not only could the Klamath area be served but broadband services could 

also be provided up river into the area between Johnsons and Weitchpec, possibly beyond. These 

services could include broadband and VoIP. 

 

Yurok IT staff have already explored some this option and submitted grants without success. A 

serious barrier is access to the Internet via a quality backhaul service. The coastal route provides 

that access and they become a major anchor tenant on the route. The backhaul alternatives in this 

plan could bring necessary backhaul to the Yurok tribe. 

 

Discussions with Yurok Information Technology (IT) staff indicate a low level of interest in 

operating such a network but a high degree of interest in using these resources once available. 

 

The Phase IV planning addresses getting broadband to Klamath. Getting up river to Weitchpec is 

not in the scope of this planning effort. 

 

Potential Role for Community Service Districts 

SB 1191
6
 signed by Governor Schwarzenegger on July 9, 2008, authorizes community services 

districts (CSDs) to provide broadband services to the community they serve. CSDs provide 

essential servicesðsuch as water, sewer, fire and police protection, park and recreation, and 

moreðto their local community. This bill adds the provision of broadband services and facilities 

to the existing list of 31 authorized services. Specifically, SB 1191:  

 

 Amend Government Code 61105 to include broadband services in the list of 

authorized services a CSD may provide to its constituents until a private entity is 

able to maintain the operations and facilities, and offer the same quality of service 

and comparable cost to the district and residents of the CSD;  

 

 Once a private entity is ready and able to take over the facilities, the CSD shall:  

 

o Sell its broadband facilities and services to that private entity at a fair 

market value; or  

o Lease the operation of the broadband facilities at a fair market value to 

that private person or entity.  

 

                                                 
6
 Community services districts and broadband access , Senate Bill 1191 (Alquist), 

http://www.csda.net/images/stories/legislative/SB1191factsheet.pdf  

http://www.csda.net/images/stories/legislative/SB1191factsheet.pdf
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The following are the CSDs eligible in Del Norte (all in Klamath area, no broadband service)  

 

Hunter Valley 

Klamath  

Redwood Park  

 

Updates on Continued Collaboration Efforts with Investors/Providers  

All planning results to date have been shared with Charter Communications, Broadband 

Associates, LS Networks and Hunter Communications. Verizon seemingly remains uninterested. 

 

Pertinent to the delivery of broadband to the south county area in Phase III the consultant 

verified above ground power transmission infrastructure of 63 miles along highway 101 to which 

fiber might be installed. An additional 29 miles of the route (next to the National Park) appears 

to have buried power, most likely in conduit. The above ground distribution is readily accessible 

throughout the route with a couple of more difficult spans to address. The buried distribution 

requires additional engineering study to assess viability for pulling fiber through conduit adjacent 

to the National Park. 

 

Cost of building this route is estimated at between $3.5 to 4 MM (per Charter Communications 

sales engineers). Included in this plan was drop-off of electronics in Klamath and Orick to 

provide for local distribution. The estimated cost did not provide for deployment of local 

distribution as the focus was on providing backhaul between Crescent City and Eureka. 

 

This route, along with the route along highway 199, and the Phase III planning report has been 

shared with Charter Communications, Broadband Associates and LS Networks. 

 

Charter  Communications 

Bankruptcy, re-organization and the recession have delayed their plans to pursue this route. Early 

planning discussions with Charter would have seen an aerial build for most of the route with use 

of power conduit that runs along 101 by the Park. Today Charter would be the likely candidate to 

provide an internet interconnect at Crescent City (access to the worldwide internet). 

 

This alternative is likely stalled until Charter is again on solid ground. 

 

Broadband Associates 

Interest by Broadband Associates was evident in the fall of 2008. This is the company that has 

undertaken the build between Redding and Eureka, planning to plow fiber into the pavement in 

highway 299. Broadband Associates believes that micro-trenching is the best alternative for the 

299 route and also see this method of installing fiber as optimal for the highway 101 route. The 

101 route would be a likely candidate as a next project but no further action is underway at this 

time. The 299 route seemingly is demanding all of their attention at this writing.  

 

This is an evolving longer term scenario that needs to be monitored. 

 

LS Networks 

LS is an Oregon company with an interest in closing the loop in southern Oregon that requires 

passing over the 199 route. Interest in including Crescent City in this route has been expressed. 
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Some interest in the 101 route has arisen but the likelihood is higher for the route redundancy 

path over 199. At an April 7, 2009, meeting LS revealed planning in the works that includes in 

depth evaluation of the 199 route. If LS does make the connection to Crescent City, then the 

competition they would provide to Charter could result in reduced or competitive rates for 

connecting to the Klamath feed.  

 

This, too, is an evolvingðbut more promisingðpossibility that will require further support and 

encouragement. 

 

Verizon 

Verizon is not participating in these discussions of broadband expansion. Verizon holds close 

any of their plans in any event. Verizon capital investment tends to be more urban in its 

orientation and focused on its FIOS project (fiber to the premise). However, this following 

update (April 08, 2009) from a Verizon technical person was forwarded from Dan McCorkle, 

Director, County of Del Norte, Department of Information Technology. 

 
Completion of the tower at the top of Requa hill which will allow Microwave Dishes to 

be installed. Last month 2 MW Dishes were installed in Crescent City facing Klamath 

and sometime this month a crew from Idaho is scheduled to be here to build a new 

towerat Requa Hilltop and place 3 MW Dishes on it. Then the matching Radio 

Equipment within the Upper Klamath and Crescent City offices can be activated which 

will allow 2 new DS3's to be activated from Crescent City to Eureka.  

 

New Fiber Mux equipment in Crescent City, Smith River, Hiouchi and 3 remote 

distributions sites along the way have all been upgraded with compatible fiber terminals. 

The equipment is in place. The cut over is complete in Crescent City, Hiouchi and Smith 

River. The driving force is Verizon Business contract with the California's Prisons to 

provide DS3's. The conversion to all these sites will free up fiber from Crescent City to 

Smith River and eventually cross the border to the rest of the world. 

 

As of Jan.09 the Brookings Verizon Central Office was upgraded to handle a new route 

to Crescent City. That new route is under construction and the County of Del Norte has 

been helpful in getting permits passed between Ship Ashore and the Stateline so Verizon 

can complete a fiber route from Brookings Or, to Smith River, Ca. This new route will 

allow VZ Buss to provide DS3 to the Prison, and Verizon Telecom to provide new 

services to the County. Tariff issues for Cal. State PUC and Federal PUC are involved. 

The County might possibly be helpful in that arena. I do not know the sequence of events 

but the new route has made more progress and been given more attention in one year than 

the Microwave system has gotten in 10 years. 

 

This may yield additional capacity into Crescent City and provide opportunity for DSL or even a 

competitive interconnect for south county backhaul. But that is not clear as of this writing. This 

upgrade does not appear to provide south Del Norte County access to the expanded capacity. We 

need to watch this development for future opportunities in the south county. 

 

Hunter Communications 

Located in Klamath, Jackson and Josephine counties in Oregon, Hunter has expressed interest in 

the region and was conducted on a tour of the area. However, circumstances are such that Hunter 
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determined the need to remain focused in their current territory and to slowly move toward the 

coast.  

 

Investment by this provider is a very long-term possibility at best. 

 

Route Redundancy/Diversity Status
7
 

We still do not see any immediate resolution of the route redundancy/diversity status for 

Del Norte. We continue to work this issue as the opportunity presents itself and see LS 

Networks as perhaps the best alternative as of this writing (see previous section). 

 

BROADBAND SERVICES FOR RURAL SOUTH DEL NORTE COUNTY  

 

Overview 

Broadband services are not available in south Del Norte County. To bring these vital services 

requires the building of telecommunication infrastructure: backhaul (middle mile) and local 

distribution (last mile or first mile, depending on a point of view). A fiber route from Crescent 

City to Klamath is the optimal solution. 

 

 
Figure 3 -- Crescent City to Klamath via Route 101 ï 22 miles 

                                                 
7
 Route redundancy is automatic and nearly instantaneous re-routing of communications in the event of a disruption 

in the network. Route diversity is the availability of an alternative route but one that requires the consumer to install 

their own switching gear that allows for on-demand switching to use the alternate route. 



Revised: April 9, 2009      Del Norte Teletransportation/Telecommunication Phase IV Plan     Page 12 

 

 

The most significant barrier to distributing broadband south of Crescent City is the lack of 

backhaul.
8
  

 

There are three ways to get broadband backhaul to the Klamath area. 

 

 Aerial 

 Traditional Trenching 

 Micro-trenching 

 Wireless 

 

Few will question that fiber is the optimal method to future-proof networks. Demand for 

bandwidth is increasing at an exponential rate. Fiber is the only mode foreseen to be sufficiently 

scalable enough to future-proof a network infrastructure investment. 

 

A wireless option is examined below in the context of it being an interim solution, recognizing 

the scalability of fiber. Yet in the absence of any broadband, wireless could be a viable approach 

and solution. Also, wireless technology is emerging rapidly and is proving to equally scalable, 

just not likely to the same extent as fiber. 

 

Wholesale vs. Retail Business Models 

While we advocate strongly for residential (retail) services, considerable best practices and 

results show that by first establishing anchor tenants through a wholesale offering brings the 

opportunity for local and regional investors to serve the retail markets. Otherwise put, getting 

routes in place for middle-mile and backhaul provides the opportunity for smaller markets to 

gain access to the outside world. Often larger companies do not see these smaller markets as 

opportunities due to the increased cost of serving retail customers. Also many companies serving 

smaller markets do not have the resources to build out long haul access to the Internet but they 

are very savvy in addressing their immediate communityôs needs. 

 

Aggregated population for the 101 corridor makes for a more attractive investment for a 

wholesale business model, especially when the end-points of Eureka and Crescent City are 

included. In this model a large provider or investor with ñdeep pocketsò would build the 

infrastructure and sell services to ISPs larger institutions and businesses along that route. Most of 

these wholesale customers realistically would be located in Humboldt County. 

 

Del Norte County wholesale customers would be located along the 101 corridor and might 

include motels, healthcare, public safety, financial institutions, Trees of Mystery, Yurok Tribal 

headquarters and some professionals operating out of their homes.  

 

Fiber Backhaul Options 

Given the high likelihood of delays in pursuing the Crescent City to Eureka route any time soon, 

we examine three alternatives for backhauling broadband to the Klamath area. 

 

                                                 
8
 Also called ómiddle mileô - a communications link from a local region to the Internet backbone 
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Aerial  

The Phase III planning report (see http://www.jirwinconsulting.com/documents.htm) addresses 

bringing backhaul broadband via a route along highway 101 to link Crescent City to Eureka. 

This plan included drop-offs for distribution in Klamath and Orick. The build would be a 

combination of aerial and traditional trenching in the area of the Redwood National Park. 

 

Micro -trenching 

Traditional fiber deployments using buried conduit in rural areas have long been viewed as cost-

prohibitive. Digging expense, right of way (ROW) barriers and passage through sensitive 

environmental areas are still enough of a barrier, even for aerial builds, to keep high-speed 

broadband services out of many rural, lightly populated areas. A new digging technique, known 

as micro-trenching, promises to help open up an avenue around these financial and 

environmental obstacles.  

 

The Case for Micro-trenching 

Micro-trenching fiber is quickly gaining recognition as the solution of choice because it is 

cost effective, provides an attractive finished result and avoids ripping up of the existing 

landscaping or roads. 

 

 
Figure 4 -- Traditional Fiber Laying Technique 

 

 
During installation                   After installation 

Figure 5 -- Microtrenching Technique 

 

http://www.jirwinconsulting.com/documents.htm
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Laying cable under a roadway through traditional means requires trenches that may be several 

feet wide and deep, often creating traffic detours for days, if not weeks, at a time. The cost of 

conventional digging methods can range from $75 to more than $100 per foot.  

 

Micro trenching technology, however, involves the creation of a shallow trench in the street 

asphalt, which is typically one-quarter of an inch wide and two to six inches deep. Using this 

method, a crew can lay as much as a thousand feet of fiber per day.  

 

In addition, the potential interruption of traffic flow is relatively minimal. The expense amounts 

to a fraction of the cost of conventional trenching techniques. Estimates range from $20 to $30 

per foot including materials and depending upon the size of the project.  

 

There are other advantages that could be even more valuable than the actual cost savings 

involved. Micro trenching projects eliminate considerable red tape and save significant amounts 

of time, when compared to traditional street trenching projects. Surveying and permitting may 

take 30 days for a micro trenching job, as opposed to 60 or more days for a traditional trenching 

project.  

 

The difference is even more glaring when comparing the trenching work itself. A build may take 

as little as two days for micro trenching, but 30 or more days for conventional trenching work. 

From planning to completion, the build time frame for micro trenching may be 50 to 55 days, 

whereas the traditional approach can take 160 days, or more. Time is money.  

 

Aerial is the least expensive method, assuming that the aerial poles already exist and access 

is permitted by the utility that owns the poles. If the poles are not available or affordable, the 

cost of construction will increase considerably. Placement of each pole costs about 

$1,000. The growing hurdle for this method is that local ordinances or building 

covenants require that utilities are buried for aesthetic purposes. Furthermore, network 

owners want their networks protected from storms and weather, especially in response 

to the damages caused by hurricanes and floods. For these reasons aerial is only deployed 

when cost is the driving factor. 

 

Traditional trenching provides an aesthetically pleasing solution but is very expensive to 

deploy and traumatizing to existing infrastructure. The disruptive and lengthy time for 

trenching fiber leads to high labor and re-instatement costs.  

 

From the carrierôs perspective, successful fiber projects rely on the ability to keep the 

capital costs lower.  Economic analysis of network construction costs demonstrate that 

labor is the largest expenditure in a fiber network build. Reducing labor costs requires a 

system that is quick and easy to deploy and extremely flexible in allowing optimal network 

design to traverse the routes. Minimal disruption to the environment is critical. 

 

If aerial or existing conduit is an option, they are excellent first choices based on cost. 

Oftentimes, they are not options and trenching is cost prohibitive. 

 

Micro-trenching has emerged as a viable solution for cost effective and secure fiber 

deployments. Not only is it quick to deploy, easy to manage but it is also less disruptive to the 
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existing landscape. Less disruption means non-disfiguring re-instatements, less traffic 

disruption and minimal inconveniences during the construction phase. 

 

The network system requires the ability to traverse across a variety of terrains as well as the 

ability to transition to aerial poles or existing manholes. 

 

Ensuring that lots of access nodes with slack cable are deployed makes future expansion of 

the network easy to do. Networks that can be deployed quickly means less traffic interruptions 

and inconveniences to the community as well as significantly reducing labor costs. 

Micro-trenching involves a simple slab saw cut into the asphalt or concrete or use of a small 

trencher in soft infrastructure. The conduit and cable are dropped into the cut and re-

instatement in put in place immediately. Ideally, cuts in concrete follows the existing grout 

line for aesthetic purposes. 

 

Micro-trenching is an excellent choice for fiber initiatives not only from an economic 

perspective, but also for safety, aesthetic, non-disruptive and customer friendly ones.  

 

Backhaul Investment ComparisonsðAerial, Trenching and Micro-trenching 

The estimated investment using micro-trenching includes materials and labor (ROW costs are 

potentially nil using the CalTrans ROW) for the 116,160 feet of the Crescent City to Klamath 

fiber route via Highway 101 is as follows: 

 

@$20/ft @$30/ft 

$2,323,200 $3,484,800 
Figure 6 -- Estimates for Microtrenching 

 

Trenching $7,434,240  

Aerial $2,340,624 
Figure 7 -- Estimates for Traditional Trenching and Aerial 

 

These estimates are for the building of the infrastructure. Included are telephone/power pole 

attachment rental costs (estimated at $15 each with a separation on average of 100 feet) = 

$17,424/year for the aerial approach. Not included here are the recurring costs of backhaul to 

connect to the worldwide internet, distribution (deploying to customers), optronics or ongoing 

operating/maintenance costs.  

 

Optronics
9
 

Fiber and wireless networks require routing switches to manage the light waves that pass through 

the fiber or the air and to interconnect with other backhaul access. Routers are specialized 

computers that send your messages and those of every other Internet user speeding to their 

destinations along thousands of pathways. A router is extremely useful in dealing with two or 

more separate networks. It joins the networks, passing information from one to the other and, in 

some cases, performing translations of various protocols between the networks. It also protects 

the networks from one another, preventing the traffic on one from unnecessarily spilling over to 

                                                 
9
 Optronics, or optoelectronics in its less abbreviated form, is the science and technology making use of optics and 

electronics. Optoelectronics is the study and application of electronic devices that source, detect and control light, 

usually considered a sub-field of photonics. http://en.wikipedia.org/wiki/Optronics  

http://en.wikipedia.org/wiki/Optronics


Revised: April 9, 2009      Del Norte Teletransportation/Telecommunication Phase IV Plan     Page 16 

 

the other. As the number of networks attached to one another grows, the configuration table for 

handling traffic among them grows, and the processing power of the router is increased. 

Regardless of how many networks are attached, though, the basic operation and function of the 

router remains the same. Since the Internet is one huge network made up of tens of thousands of 

smaller networks, its use of routers is an absolute necessity. 

 

The network router is quickly evolving from a device dedicated to connecting disparate networks 

to an integrated services device capable of multiple functions beyond routing. We now see 

increased deployment of integrated services routers, or sophisticated network routers that can 

deliver voice, video, data and Internet access, wireless, and other applications. 

 

At least two of these routers would be required, one at each end of the network (i.e., Crescent 

City and Klamath) and one of which could be the wireless base station. Sizing these routers for 

this network is a network engineering decision and beyond the scope of this planning. The 

following link will take you to Ciscoôs comparison page where you can examine the range of 

options available from the preeminent manufacturer of routers: 

http://www.cisco.com/en/US/products/hw/routers/products_category_buyers_guide.html  

 

Cost varies and depends on the engineered solution. Rough estimates are in the $20,000 range. 

The optimal solution would be to use an existing suitable building structure to place racks versus 

having to build a hut or other powered enclosure. 

 

Proposed Wireless Backhaul Option 

 

 
Figure 8 ï Proposed Wireless Backhaul Path from Crescent City to Requa 

http://www.cisco.com/en/US/products/hw/routers/products_category_buyers_guide.html
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Figure 9 -- Topological Detail of Multiple Peaks in Requa Area 

 

 
Figure 10 -- Elevation Profile of Multiple Peaks in Requa Area 

 

Point-to-Point Backhaul (P2P) 

Point to point is used where there are two points of interest: one sender and one receiver. This is 

also a scenario for backhaul or the transport from the data source (data center, co-lo facility, fiber 

POP, Central Office, etc) to the subscriber or for a point for distribution using point to multipoint 

architecture. Backhaul radios comprise an industry of their own within the wireless industry. As 

the architecture calls for a highly focused beam between two points range and throughput of 

point-to point radios will be higher than that of point-to-multipoint products. 

 

 
Figure 11 -- Point-to point and point-to-multipoint configurations  
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Point-to-Multipoint (PMP) ðDistribution  

As seen in the figure above, point-to-multipoint is synonymous with distribution. One base 

station can service hundreds of dissimilar subscribers in terms of bandwidth and services offered. 

This will be discussed further in the section on Wireless Broadband Distribution in South Del 

Norte County.  

 

Line of sight (LOS) or Non-line of sight (NLOS)? 

 

 
Figure 12 -- The difference between line of sight and non-line of sight 

 

WiM AX point-to-point
10

 

Earlier wireless technologies were unsuccessful in the mass market as they could not deliver 

services in non-line-of-sight scenarios. This limited the number of subscribers they could reach 

and, given the high cost of base stations and customer premise equipment (CPE), those business 

plans failed. WiMAX
11

 functions best in line of sight situations and, unlike those earlier 

technologies, offers acceptable range and throughput to subscribers who are not line of sight to 

the base station. Buildings between the base station and the subscriber diminish the range and 

throughput, but in an urban environment, the signal will still be strong enough to deliver 

adequate service. Given WiMAX's ability to deliver services non-line-of-sight, the WiMAX 

service provider can reach many customers in high-rise office buildings to achieve a low cost per 

subscriber because so many subscribers can be reached from one base station. 

 

As seen in the map above, most of this backhaul route would be over the ocean and would be a 

line-of-sight path. However, there is the possibility of some diminished signaling depending on 

the location of the Crescent City antenna. 

 

At the core of WiMAX is the WiMAX radio. A radio contains both a transmitter (sends) and a 

receiver (receives). It generates electrical oscillations at a frequency known as the carrier 

frequency (in WiMAX that is usually between 2 and 11 GHz). A radio might be thought of as a 

                                                 
10

 This section quotes liberally from ñWireless Education: WiMAX,ò 

http://www.wimax.com/education/wimax/wireless_architectures  
11

 The Worldwide Interoperability for Microwave Access, is a telecommunications technology that provides 

wireless data in a variety of ways, from point-to-point links to full mobile cellular type access. It is based on 

the IEEE 802.16 standard, which is also called WirelessMAN. The name WiMAX was created by the 

WiMAX Forum, which was formed in June 2001 to promote conformance and interoperability of the 

standard. The forum describes WiMAX as ña standards-based technology enabling the delivery of last mile 

wireless broadband access as an alternative to cable and DSL.ò 

 

http://www.wimax.com/education/wimax/wireless_architectures
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networking device similar to a router or a bridge in that it is managed by software and is 

composed of circuit boards containing very complex chip sets.  

 

WiMAX architecture, very simply put, is built upon two components: radios and antennas. Most 

WiMAX products offer a base station radio separate from the antenna. Conversely, many CPE 

devices are also two piece solutions with an antenna on the outside of the building and subscriber 

station indoors as illustrated in the figure below.  

 

 
Figure 13 -- Most WiMAX solutions use radios separate from antennas 

 

The chief advantage of this is that the radio is protected from extremes of heat cold and humidity 

all of which detract from the radio's performance and durability. In addition, having the antenna 

outdoors optimizes the link budget (performance of the wireless connection) between transmitter 

and receiver especially in line of sight scenarios. The antenna is connected to WiMAX radio via 

a cable known as a "pigtail". One simple rule for wireless installations: keep the pigtail as short 

as possible. Why? The longer the pigtail the more signal is lost between the antenna and the 

radio. The popular LMR-400 cable, for example will lose about 1 dB (pronounced "dee-bee" for 

decibel, a measure of signal strength) for every 10 feet of cable. Very simply put, if an antenna is 

placed at the top of a 20-story building and the radio in the wiring closet on the ground floor, one 

may lose all signal in the cable.  

 

 
Figure 14 -- WiMAX performance can be optimized é 

 

The photo above shows the WiMAX radio deployed in an enclosure. Note from left to right: a) 

copper grounding cable on the inside of the enclosure b) Ethernet connection to the data source 

c) Heliax "pigtail" to the antenna (Heliax is a heavy duty, lightning resistant cable) d) 110v 

power via an APC UPS (note black box in top right hand corner of enclosure. 

 

What are some strategies to ensure the antenna can be as high as possible to take advantage of 

line-of-sight topologies where ever possible while keeping the pigtail as short as possible? One 
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approach is to co-locate the radio on or near the roof with the antenna in an enclosure. 

Considerations for enclosures include: a) security and b) weather resistance-how hot or cold can 

your radio gets and still function? 

 

Sheet metal or fiberglass enclosures with a lock provide security. Next, it is necessary to 

determine how well suited the radio is for local atmospherics (hot or cold). Most Wi-MAX 

radios are rated as operating between -20 degrees Fahrenheit to 120 degrees F at the upper end. If 

you will be operating in locations that will exceed those parameters you need an enclosure that 

will shield your radio form those extremes. As the radio will generate its own heat, surrounding 

it with insulation will ensure the temperature of the radio will not suffer from sub-zero 

temperatures. 

 

WiMAX Antennas  

 

 
Figure 15 -- Different antenna types are designed for different applications 

 

WiMAX antennas, just like the antennas for car radio, cell phone, FM radio, or TV, are designed 

to optimize performance for a given application. The figure above illustrates the three main types 

of antennas used in WiMAX deployments. From top to bottom are an omni directional, sector 

and panel antenna each has a specific function.  

 

 
Figure 16 -- An omni-directional antenna broadcasts 360 degrees from the base station 
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Omni directional antennas are used for point-to-multipoint configurations. The main drawback to 

an omni directional antenna is that its energy is greatly diffused in broad-casting 360 degrees. 

This limits its range and ultimately signal strength. Omni directional antennas are good for 

situations where there are a lot of subscribers located very close to the base station. An example 

of omni directional application is a WiFi hotspot where the range is less than 100 meters and 

subscribers are concentrated in a small area. 

 

 
Figure 17 -- Sector antennas are focused on smaller sectors 

 

A sector antenna, by focusing the beam in a more focused area, offers greater range and 

throughput with less energy. Many operators will use sector antennas to cover a 360-degree 

service area rather than use an omni directional antenna due to the superior performance of 

sector antennas over an omni directional antenna.  

 

 
Figure 18 -- Panel antennas are most often used for point-to-point applications 

 

Panel antennas are usually a flat panel of about one foot square. They can also be a configuration 

where potentially the WiMAX radio is contained in the square antenna enclosure. Such 

configurations are powered via the Ethernet cable that connects the radio/antenna combination to 

the wider network. That power source is known as Power over Ethernet (PoE). This streamlines 

deployments as there is no need to house the radio in a separate, weatherproof enclosure if 

outdoors or in a wiring closet if indoors. This configuration can also be very handy for relays.  

 

The technical term for customer premise equipment (CPE) is subscriber station. The generally 

accepted marketing terms now focus on either "indoor CPE" or "outdoor CPE". There are 

advantages and disadvantages to both deployment schemes as described below.  
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Figure 19 -- An outdoor CPE device.  

Note: mounting brackets for outdoor mounting on roof or side of building 

 

Outdoor CPE, very simply put, offers somewhat better performance over indoor CPE given that 

WiMAX reception is not impeded by walls of concrete or brick, RF blocking glass or steel in the 

building's walls. In many cases the subscriber may wish to utilize an outdoor CPE in order to 

maximize reception via a line of sight connection to the base station not possible with indoor 

CPE. Outdoor CPE will cost more than indoor CPE due to a number of factors including extra 

measures necessary to make outdoor CPE weather resistant. 

 

 
Figure 20 -- Indoor WiMAX CPE  

Note:  Antenna is the object on left with telephone handset and VoIP adapter 

 

The most significant advantage of indoor over outdoor CPE is that it is installed by the 

subscriber. This frees the service provider from the expense of "truck roll" or installation. In 

addition, it can be sold online or in a retail facility thus sparing the service provider a trip to the 

customer site. Indoor CPE also allows a certain instant gratification for the subscriber in that 

there is no wait time for installation by the service provider. Currently, many telephone 

companies require a one month wait between placement of order and installation of T1 or E1 

services. In addition, an instant delivery of service is very appealing to the business subscriber in 

the event of a network outage by the incumbent service provider.  

 

Site Survey 

Before any equipment is deployed, there must be a site survey to determine what is needed in 

order to have a successful wireless operation. This is a detail of the requisite network engineering 

task. By understanding the dynamics of the market where the deployment will take place and 

planning accordingly, the service provider can ensure success on Day One of operations. 
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Frequency Plan 

Part of the site survey process is to determine a viable frequency plan. The wireless operator 

must make maximum use of limited spectrum assets. How does one do that? 

 

 
Figure 21 -- A WiMAX operator can avoid interference from their own network 

By reusing frequencies at different base stations 

 

The diagram above illustrates how a wireless operator (cellular, WiMAX, etc) uses their limited 

spectrum allocation to deliver the best service possible while avoiding interfer-ence between 

their base stations. Note there are nine different base stations with three different frequencies but 

no similarly shaded circle touches another. If they did touch, there would be interference 

between base stations because they would be operating on the same frequency. This assessment 

requires a detailed network engineering plan. 

 

Estimated Backhaul Investment Costs 

Three equipment manufacturerôs investment costs follow as well as antenna estimates. A detailed 

network engineering assessment will be required to determine the appropriate equipment to be 

acquired (includes sizing the antenna for soil and wind conditions). 

 

Please Note: The consultant is NOT a network engineer. Actual equipment can only be 

determined on development of a detailed network engineering analysis and plan. 

 

Proxim Tsunami 

 

 

Proxim Tsunami GX 32 24 or 32Mbps, 5.8GHz 
Complete package to setup wireless Point-To-Point link. 

Main features:  

- 5.8GHz Frequency band, 22MHz bandwidth  

- 24Mbps or 32Mbps maximum wireless data rate (24 or32Mbps maximum data  

  throughput)  

- Distance up to 42 miles or up to 44 miles with 24Mbps capacity 

- 12 character Link ID (48 bits), VLAN passthrough, SNMP support, HTML  

  management server 

- FDD technology. Works as Ethernet Bridge  

- MSRP price starts from $16,199 per complete link  
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Proxim Tsunami.GX 90, full-duplex point-to-point wireless Ethernet bridge 
Complete package to setup wireless Point-To-Point link. Split architecture radio 

with outdoor ODU units.  

Main features:  

- 5.8 GHz Frequency band, 27 MHz Bandwidth, Tx/Rx Spacing 85 MHz  

- 106 Mbps aggregate Data Rate. ( around 44 Mbps full duplex data throughput)  

- Distance up to 33.7 miles  

- 12-character Link ID code, VLAN pass-through, SNMP support, HTML 

management  

- FDD technology, QPSK modulation, C/I - 7dB  

- MSRP: $22,798 for complete link, antennas and cables are not included  

 

 

Proxim Tsunami.GX 200, full-duplex point-to-point wireless Ethernet bridge 
Complete package to setup wireless Point-To-Point link. Split architecture radio 

with outdoor ODU units.  

Main features:  

- 5.8 GHz Frequency band, 27 MHz Bandwidth, Tx/Rx Spacing 85 MHz  

- 216 Mbps aggregate Data Rate. ( around 102 Mbps full duplex data  

  throughput)  

- Distance up to 20 miles  

- 12-character Link ID code, VLAN pass-through, SNMP support, HTML   

  management  

- FDD technology, QPSK modulation  

- MSRP: $30,000 for complete link, antennas and cables are not included 

 

Trango 

TrangoLINK-45® - 5 GHz Wireless Ethernet Bridge Multi -band 5.x GHz High-Speed OFDM 

IP-Native Outdoor Radio 

 

 

 Outdoor IP-Native Wireless Bridge 

 Multi -band 5.x GHz versatility in the convenience of one radio: 5.2 

GHz, 5.3 GHz, 5.4 GHz, 5.8 GHz 

 Supports ETSI, ANSI (FCC), and IC standards 

 Up to 45 Mbps of sustained throughput 

 Quality of Service (QoS) & VLAN support 

 Auto RF RX Threshold for superior 

interference mitigation 

 Up to 45 mile range (72 km) 

 Dynamic Frequency Selection (DFS) 

 OFDM: Orthogonal Frequency Division Multiplexing 

 Adaptable Rate Modulation 

 IP native, optimized for fast Ethernet services 

 $4,000 each 
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Figure 22 ï Example of Antenna Placement for TrangoLINK-45 

 

Motorola  

Motorolaôs PTP 600 Series Point-to-Point Wireless Ethernet Bridges at $20,000 Per Hop can 

seamlessly carry WiMAX traffic from cell sites to the wider area network. Operating at speeds 

up to 300 Mbps and distances up to 124 miles (200 km), the bridges meet a number of 

key requirements for operators who need to backhaul WiMAX traffic, including reliability, 

high capacity, low latency and ease of installation and use. Motorolaôs PTP 600 Series 

bridges can deliver up to 99.999% availability in non-line-of-sight environments, across long-

distance line-of-sight paths, over water and open terrain, even in extreme weather conditions, 

due to the unique combination of technologies included in every system. NOTE: 2 hops 

required. 

 

Antennas 

Antennas come in a range of styles and sizes. A detailed field engineering survey is required and 

beyond the scope of this planning effort. Details such as wind load, height, soil and other factors 

need to be evaluated. 

 

One resource for antennas is found at www.tessco.com. A quick look at that website will reveal 

the many facets of antenna engineering that need to be addressed.  

 

A rough estimate for the monopole antenna(s) to be placed at the Requa site would be $40,000 

each (does not include power or other associated installation costs). See 

http://www.tessco.com/products/displayProducts.do?groupId=447&subgroupId=10 for more 

information.  

 

It may be necessary to build more than one antenna at the Requa site to gain a line of site into the 

proposed local distribution area. This is due to the configuration of the multiple heights at the 

Requa site (see Topological Detail of Multiple Peaks in Requa Area). 

 

An optimistic option is to be able to place a Crescent City directed antenna as well as the 

Klamath distribution antenna on the very large structure at the top of Requa (old air force 

station). 

 

http://www.tessco.com/
http://www.tessco.com/products/displayProducts.do?groupId=447&subgroupId=10
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Figure 23 -- Requa Antenna Structure 

 

Paul Romero, Yurok Tribe Information Technology, has made inquiry into the cost per month to 

hang the two aforementioned antennas and found that the monthly attach costs would be $800 

per antenna. Two would be required for an annual cost of $19,200/year. Even so, it appears that 

this approach would require yet another antenna closer to the Klamath side of the hills for local 

distribution. 

 

The Crescent City end of the point-to-point backhaul could be placed on the county building. 

Roof mount antennas are considerably less expensive (Note: Del Norte County IT has not been 

directly approached on this but a previous discussion with a county supervisor has indicated this 

is a possibility to consider). Prices range from less than $1,000 to $2,000 (uninstalled). See 

http://www.tessco.com/products/displayProducts.do?groupId=341&subgroupId=50.  

 

http://www.tessco.com/products/displayProducts.do?groupId=341&subgroupId=50
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Wireless Broadband Distribution in South Del Norte County 

Aerial Views Showing Details of Terrain 

 

 
Figure 24 -- Klamath Area Terrain  (Highway 101 

in yellow) 

 

 
Figure 25 -- Proposed Klamath Area Coverage 

 

 
Figure 26 ï Rest Area and Trees of Mystery 

 

 
Figure 27 -- Aerial  View of Trees of Mystery 
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Figure 28 -- Aerial View of Sanders Road  

 

 
Figure 29 -- Aerial View of Hunter Creek Road 

 

 
Figure 30 -- Aerial View of Requa Road/Minot 

Creek and 101 

 

 
Figure 31 -- Aerial View of Requa 

 


