
         
  

 

5 Centerpointe Drive, Suite 590, Lake Oswego, OR  97035 

phone: 503-691-0700 • fax: 503-597-6101  
 

 
 
Transmittal Letter 
 
July 31, 2015 

 

Mr. Scott Lazenby, City Manager 
City of Lake Oswego 
380 A Avenue 
Lake Oswego, Oregon 97034 

 

 

RE: Request for Proposal Response- Fiber to the Premises Broadband Network in Lake Oswego 

 

Dear Mr. Lazenby, 

 
Sunstone Business Finance, OFS and Calix, Inc. (collectively, the “Private Partners”) are pleased to 
submit our proposal to finance and construct a fiber to the premises (FTTP) broadband network to serve 
Lake Oswego residents and businesses. 

 
The Private Partners are collaborating to provide a turnkey solution for the City of Lake Oswego (the 
“City”) in its efforts to provide 1 Gigabit per second of symmetric bandwidth to its residents and 
businesses. The Private Partners would combine their respective resources to design, build and provide 
all necessary equipment for the fiber network and finance 100% of these expenditures. We also have 
partners that could operate the network if the City decides to outsource this responsibility. 

 
Thank you and we look forward to working with you on this exciting project. 
 
 
 
 
Sincerely, 

 
Dann Wheeler 
President 
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Executive Summary 
The following includes a summary of the key attributes of our proposal: 

 
Our proposal includes passing all residents and businesses in the Lake Oswego city limits with the 
capability to expand into the unincorporated areas as well. 

 
Our team includes professionals with a proven track record of successfully implementing FTTP projects 
across the country, including in Oregon.  Most recently, OFS and Calix worked together on the FTTP 
project in Sandy, Oregon, which has been a tremendous success and has gained national recognition. 
OFS was responsible for the design and construction of this fiber network and Calix provided all of the 
necessary electronics to light the network. The same individuals from OFS and Calix that were involved 
in the Sandy project are directly involved on your project as well. 
 
Sunstone, which is located in Lake Oswego, would be responsible for the financing to your project, and 
has partnered with TPG Special Situations Partners (“TSSP”) to pursue FTTP financing opportunities.  In 
addition, Sunstone has an engineer on its team that is an expert in fiber related technology. 
 
There are multiple ways to build out a fiber network and there are numerous assumptions that go into 
the design process. We took our collective experience in building networks, considered the benefits to 
the City and its residents and used realistic assumptions when compiling our costs as opposed to solely 
basing our decisions on the lowest cost option. Examples include the following: 

 
 User Experience: Though our proposal includes an optical network terminal (“ONT”) that 

addresses the minimum requirements of the RFP, we also included a proposal that would result 
in a superior user experience and lower the overall network cost of ownership. The more robust 
option includes running fiber immediately inside the customer premises to a Calix GigaCenter 
combination ONT, home gateway, and gigabit-capable Wi-Fi router that can be remotely 
monitored and managed by the City’s Network Operations Center. This would enable the City to 
address issues and optimize the in-home network for each premises remotely. The City should 
expect to experience higher take rates due to a superior user experience and lower operating 
costs resulting from a decrease in customer support and maintenance activity.  The City of 
Sandy found it beneficial to shift to this same model for their deployment. 

 
 Micro Trenching: Our proposed design only includes micro trenching in very specific locations 

where its use would result in cost savings (ex. where micro trenching would allow us to avoid 
boring down both sides of the street). 

 
 Irrigation System Locates: Our proposal includes the cost to locate privately owned irrigation 

systems and we will take responsibility for restoration costs, if damaged. 

 
 Sewer and Water Locates: Our proposal includes the cost of sewer and water locates if the City 

is unable to keep up with the pace of our construction crews.
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 Ground Conditions: We discussed the ground conditions in Lake Oswego with a geologist and 

there is likely a significant amount of cobble and rock in Lake Oswego.  Based on this 
information, we made what we believe to be conservative assumptions, by estimating 50% 
cobble and rock and 50% dirt.  The higher the ratio of cobble and rock the more costly the 
standard boring process because it takes longer to move through rock and there are added 
equipment needs.  Our pricing would fluctuate with the actual amount of rock encountered 
during construction but we believe our assumptions are a good estimate. In addition, we plan to 
use aerial construction where available to help minimize the overall construction costs.
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CITY OF LAKE OSWEGO BROADBAND PARTNERSHIP 

PROPOSAL: ANSWERS TO QUESTIONS 

 
1. Name of your firm, or the lead firm in a team proposal: 

Sunstone Business Finance, LLC 

2. Which option (A, B, or C) are you basing this proposal on? 

Our proposal is based on option A. 

3. If you are proposing a variation on the base option, please state as specifically as possible the nature of that 
variation.  

 
Based on the RFP addendum statement that overall cost to Lake Oswego residents will be weighted 50% in the 
evaluation, we are providing two versions for Option A. The first version, “Meets”, is the base configuration that 
meets all requirements for Option A of the RFP and represents the lowest initial construction cost as compared 
to our “Exceeds” version of our response to the RFP. 

 
The “Exceeds” version is our recommended configuration that not only meets all requirements of the RFP but 
will also provide a higher level of service, which we believe will result in higher take-rates, a superior user 
experience and a lower total cost of ownership to Lake Oswego residents. We strongly urge the City to also 
consider the total cost of ownership in its decision making process rather than just the initial cost. Note that our 
“Exceeds” solution is currently being deployed by the City of Sandy and many other Calix municipal customers 
and service providers. However, the City has the flexibility under this proposal to sign up individual subscribers 
under either the “Meets” or “Exceeds” and the total price to the City will be based on the total number of 
subscribers in each category. 

 
The “Meets” version  includes constructing fiber to the existing communications demarcation point on the 
outside of each premise, placing an indoor ONT at the nearest possible point, and using the existing wiring in the 
premise to provide a wired, 1 Gbps Internet connection to the customer’s existing network. With this 
infrastructure, which is standard today, the customer is responsible for managing the multiple systems 
associated with the network (i.e., home gateways, routers and Wi-Fi solutions). While compliant with the RFP, 
this solution potentially increases the cost of network ownership due to higher customer support and 
maintenance related expenditures. The various customers may have thousands of different existing home 
gateways, routers, and Wi-Fi solutions and if these systems are not properly maintained and configured by the 
customer, then they will experience issues that have nothing to do with the fiber network. However, the 
customer will call the service provider (the City) for support. To identify and fix the issue, the City may need to 
send a service technician to the customer’s location. In addition, if the customer did not properly configure their 
own home gateway, router or Wi-Fi, then they may not be benefiting from the full capabilities of the fiber 
network.  
 
Our “Exceeds” version includes running fiber immediately inside the customer premises to a Calix GigaCenter 
combination ONT, home gateway, and gigabit-capable Wi-Fi router that can be remotely monitored and 
managed by the City’s Network Operations Center. This would enable the City to address issues and optimize 
the network configuration for each premise remotely. The City should expect to experience higher take rates 
due to a superior user experience (SandyNet is using the GigaCenter and is currently experiencing approximately 
60% take rates) and lower ongoing costs resulting from a decrease in customer support and maintenance 
activity.
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Under option A, we have assumed that we will be responsible for the interior design and construction of the 
Central Office (Network Operations Center), provide the access electronics at the Central Office and at the 
customer premises, and construct and maintain the outside plant during the initial construction period but will 
not be responsible for operating the network. For example, under option A, we assume the City is responsible 
for connecting to the backbone, the Central Office lease, marketing, customer billing, and other operating 
activities and related expenditures. However, we will actively work with the City from the beginning of the 
project to make decisions that would impact network operations over the life of the network, such as the 
Central Office location, staffing, training, co-location needs at the Central Office, network traffic load planning, 
selection of core Internet networking vendors, etc. We will provide training and support to the City-provided 
network operations team that will be making long-term equipment decisions, and which will provide operations 
to the initial installations before the network is “turned over” after the initial construction period. In almost all 
other fiber network deployments that this group of vendors has been involved with there is an operator 
involved from the beginning and this has proved to be very important to the success of the project. 

 
The Private Partners, having participated in the SandyNet project (City of Sandy), are influenced by and very 
impressed by what SandyNet has achieved - an over 60% initial take rate, 1800+ subscribers installed or signed 
up, supported by a staff of 3 FTE’s. Since we have applied “lessons learned” from SandyNet to our proposal and 
this proposal includes the “Exceeds” configuration that SandyNet has also deployed, we strongly recommend 
the City consider adopting network operations policies and procedures similar to SandyNet. Perhaps the two 
Cities could consider at some point a joint network operations capability that could save costs for both cities, 
such as stocking spares, training, vacation staffing, etc. 

 
We believe the City should strongly consider initially offering a triple-play package to better meet the 
expectations of many customers today. This will be of less importance over time as more and more content is 
delivered over the top (ex. Netflix, Hulu) and land telephone lines become obsolete. 

 
4. Proposed timeline (note: we understand that some of these timelines are subject to factors outside the company’s 
control; realistic tentative estimates will do: 

 
a. Time in months after signing an agreement to begin system construction 

We will begin field verification of the system design immediately following contract signature 
followed shortly by applying for pole attachments.  Once we determine pole make-ready 
requirements, the pole modifications must be completed before attachment to poles can move 
forward.  This will be contingent on incumbent telecommunication companies’ actions to move their 
existing facilities, as needed, and can affect the deployment in aerial areas. 

The underground portion of the network build can begin as soon as verification is complete.  We 
would plan to begin construction of the outside plant portion four months after contract signing but 
this will be dependent on weather conditions.   

b. Time in months after signing an agreement to turn on service for the first residential customer 

We expect it would take six months after the start of underground construction before we start 
connecting customers (begin connecting in month 10). This assumes a Central Office is in place and 
that make-ready tasks will not delay construction into the Central Office.  Steps required to turn up 
customers include the City establishing a Central Office (we will assist with the design and necessary 
equipment), the City connecting to a backbone network, constructing a feeder route to aggregate 
customer traffic, placing splitters, placing a distribution network, and placing drops to the customer’s 
home.  



6 
 

c. Time in months after signing an agreement to complete the system backbone to the point that service 
connections can be made to any home or business within the city limits (subject to your answer to question 5 
below) 

We plan to pass all of the residences and businesses 28 months from contract signing (the point 
where all residents and small businesses with a terminal assignment can be connected to the fiber 
network). However, as discussed in 4b above, we intend to begin connecting premises before all of 
the premises are passed.   

d. Initial construction period. Time in months after beginning system construction (per answer to 4a above) to 
the close of initial system construction, including hookup and activation of all residences that request service. 
This answer is especially important for proposals under Option A, since it signifies the point at which 
operation, maintenance, and continued hookups would be turned over to the City 

The initial construction period is 36 months. We expect all residents and businesses to be passed in 
month 28 and the additional time will allow for connecting premises, as needed.  

e. Term of the agreement in years. Specify the starting point for this term (e.g., date of signing the agreement, 
date that the first customer is billed by the City, date of completion of the initial construction period) 

The term of the agreement(s) will be 22 years with the starting point being the signing of a 
construction agreement. The initial construction period will be a 36 month period with payments 
from the City beginning no later than month 25. The payment amounts will be based on the number 
of passes and connections from the month the payments start through month 36. The ongoing 
payment amount for the remaining 19 years of the agreement will be calculated at the end of the 
initial 36 month construction period.  

A timeline is presented in Exhibit A. 

5. Do you propose to pass all homes within the city limits, or do you propose to build out neighborhoods only if they 
reach a given take rate during the initial marketing/signup period (similar to Google’s “fiberhood” marketing 
strategy)?  

 
We intend to pass all single family residences, MDUs and business establishments within the city limits. We 
suggest using a demand aggregation tool to determine which neighborhood zones have the greatest demand 
and can prioritize construction in those areas. In addition to surveying network demand, the demand 
aggregation tool can facilitate the pre-signing of subscribers before construction begins.  

Demand aggregation will help minimize the costs associated with connecting subscribers since the 
subscriber connection can often be done at the same time the premise is passed. In addition, revenue 
associated with the network will be accelerated since initial construction is focused on higher demand 
areas. 

We anticipate strong incumbent vendor response to the City’s network. Based on our experience in 
other cities, incumbents may announce plans to offer similar services, canvas neighborhoods door-to-
door for signups, target business customers, and/or build fiber in aerial areas (less expensive 
deployment) or MDU buildings only (able to reach more customers per pass) while making no 
guarantees or plans for service to all premises. Demand aggregation accompanied by a major 
communications and marketing campaign by the City to residents and businesses will help ensure 
successful initial installations and ensuing endorsements from satisfied residents and business 
customers.  

We have provided information about one potential demand aggregation solution -CrowdFiber - in 
Exhibit B.  CrowdFiber has several successful implementations for municipal and electric coop 
broadband service providers. There are other marketing campaigns implemented by municipalities 
that have been very successful, which we can discuss with you separately.
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If the latter, 
a. What do you propose as a take rate threshold? 

 
b.  What would be the size of the proposed neighborhood for this purpose, either in number of homes or area 
(acres or square feet)? 

 
6. Do you propose to connect businesses and MDUs concurrently with detached home connections, or concentrate on 
SFR neighborhoods first? If the latter, what is your proposed timeline for connecting MDUs and businesses? 

Since we will be passing businesses and MDUs concurrently with single family residences, we propose 
connecting these customers concurrently as well.  The businesses and MDUs can also be incorporated 
into the demand aggregation strategy. 

However, MDUs and businesses present unique challenges when it comes to connections.  Since the 
buildings in a business or MDU complex are located on private property with the right of way running 
on the outside of the complex, we need property owner approval to construct up to the buildings and 
in to each separate living or business unit.     

MDUs come in two varieties, apartments and condominiums.   Apartments are easier to deal with 
because you have one property owner and they can grant access to each unit.  Condominiums on the 
other hand, have an HOA that owns the property and outside walls, and each unit is individually 
owned.  Each unit owner must grant access to his or her unit, which makes these more difficult to 
serve efficiently. However, our proposal does include a charge for MDUs based on our best estimates. 

Businesses have added complexity due to varying network infrastructure within each building and each 
business in that building. This causes the connection cost to vary greatly from business to business and 
makes it very difficult to estimate the cost to connect businesses. Therefore, our charge for businesses 
below reflects the fixed costs associated with passing the business units but excludes the cost to 
connect those businesses. We suggest a separate discussion relating to connecting businesses as there 
are various strategies to address these issues.  Our electronics partner, Calix, offers a complete 
solution offering from small to large business applications. 

 
7. Please describe, using plain English understandable to laymen, the basic features of your proposed network, and 
what features make it especially suitable to Lake Oswego. This is an overview; question 8 addresses some specific 
attributes of your proposed network. 

We have proposed a “passive optical network” that is characterized by having powered components 
only at the end points - e.g. the “Central Office” and the customer premises. Using this approach, there 
is no need for bulky “fiber huts” or large cabinets in the right-of-way in neighborhoods. Passive optical 
splitters are deployed in pedestals in each neighborhood and connect groups of houses to the fiber 
“backbone” that transports signals to the Central Office. Sufficient spare fiber is planned to provide 
dedicated fiber to businesses or high-demand customers for point-to-point fiber services, as required.  

All buried fiber will be laid in conduits that will facilitate future fiber needs and repairs, if needed. 

We plan to deploy using GPON-based electronics. GPON is an international standard FTTP technology 
that is deployed in the majority of FTTP projects worldwide, including Google Fiber. GPON supports 
speeds greater than 1 Gbps to each subscriber. In addition to carrying Internet Protocol (IP) traffic, 
GPON is capable of supporting video signals from multiple sources, as well as plain old telephone 
service (POTS). Video signals can be either radio frequency (RF) as in those carried for example by 
Comcast, or IPTV, such as used by CenturyLink for its PRISM TV service. The City of Sandy’s SandyNet 
has an arrangement that offers IPTV service “Yondoo” over its GPON FTTP system. Yondoo provides 
over 100 HD channels of video, including all local channels. No additional central office equipment was 
required by SandyNet to support the Yondoo service.
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Lake Oswego has challenges for outside plant construction that have affected our design.  First, is 
Oswego Lake itself.  We would normally place a central office as close to the center of town as 
possible, but with the size and shape of the lake, there is no advantage to placing the central office at 
the center.  We therefore are placing the central office towards one end of the lake and running the 
network around either side of the lake from there. 

In addition, the network design is impacted by the relatively high ratio of cobble and rock.  In an effort 
to minimize the overall construction costs, we will utilize the available aerial facilities since it is 
generally a less expensive deployment method, even in easy ground conditions. This will affect 
customer connect costs as well since aerial drops are much less expensive to deploy than buried drops. 

In designing the network, we propose a distributed split architecture.  This architecture eliminates the 
need for cabinets, reduces costly splicing, reuses distribution fibers and downsizes fiber 
requirements.  It also distributes feeder fibers deeper into the network, which increases the flexibility 
of the City to modify the network and make neighborhood changes over time.  Eliminating splitter 
cabinets also protects the network from damage from traffic accidents.  Distributed splitting saves 
significant outside plant costs, but it can increase OLT electronics costs, although not enough to offset 
the OSP savings.  We will work with the City to minimize this negative impact by making modifications 
within the Central Office.   

Distributed splitting also makes installation of service easier.  Instead of going back to the cabinet to 
perform a cross connect, the technician can go to the serving terminal and run a drop to the home. 

 
8. How does your network approach address the following: 

 
a. Future-proofing. While we ask for 1 Gbps asynchronous capability to every residence, initial average 
demand will be well under this level. Over time, however, subscribers may begin to approach this design 
capacity. To what extent is the network upgradeable to handle increasing demand for bandwidth? What is the 
practical limit of bandwidth that could simultaneously be available to all homes? 

The Calix fiber access system is currently deployed by over 1000 service providers, municipalities and 
electric utilities throughout the world.  These deployments cover thousands of communities.  Over 
100 of these entities are currently offering 1 Gigabit symmetrical services to residential customers. 
We have found that for residential services, GPON provisioning of 32 subscribers per PON, as we 
have proposed, and which was implemented for SandyNet, can easily support providing all 
subscribers a full Gigabit. The reason multiple subscribers can share one PON is because at today's 
typical bandwidth usage levels, 32 subscribers would not need a full Gigabit at the exact same 
moment (higher bandwidth demand tends to be in short spurts). 

Calix supports both GPON and Pt-to-Pt Gigabit Ethernet (high-bandwidth business applications). Calix 
utilizes a unique technology in its ONTs (customer premises equipment) called auto-detect.  This 
technology allows the ONT to sense what technology it is connected to and turn up as either a GPON 
device or a Pt-to-Pt Gigabit Ethernet device, as needed. This gives the City the freedom of running 
GPON for lower bandwidth customers and automatically transitioning to pt-to-pt for higher 
bandwidth customers, like businesses, anchor institutions or residences.  This upgrade only requires 
a change in the port for that subscriber at the Central Office. 

A second option for upgrading is to add next generation PON (NG-PON2) to the network. Calix is 
focused on rolling out NG-PON2 starting in 2016, in time to be utilized as needed in Lake Oswego. 
This will enable 10 Gbps downstream to subscribers and 10 Gbps or 2.5 Gbps upstream.  NG-PON2 is 
designed to coexist and overlay your GPON network.  Calix GPON customer premises equipment is 
designed to support this coexistence.  The initial applications for NG-PON2 will likely be business 
services and MDUs, with single family residential to follow.
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NG-PON2 PONs support an aggregate peak bandwidth of 10 Gbps across 32 premises compared to 
GPON’s 2.5 Gbps, but because it is a multi-wavelength technology, when a PON reaches capacity new 
subscribers can be put on additional wavelengths (up to 8 x 10 Gbps). 

Based on having real consumer usage data for over 6 million subscribers, Calix estimates that 
consumer bandwidths will exceed the capacity of GPON PONs sometime after 2022.  These flexible 
upgrade paths will allow for migration to higher bandwidths without having to deploy additional 
capital at existing subscriber premises.   

We do not envision the need to for the City run more fiber in the future beyond what is being 
proposed. Rather, increases in the bandwidth of the electronics will allow for ever-increasing 
bandwidth utilizing the existing outside plant and fiber. The electronics supports both shared and 
dedicated bandwidth on the same fiber by utilizing different frequencies of light, and is based on 
international communications standard technologies. 

With an eye towards future NG-PON2 compatibility, OFS will be deploying fiber that has 
characteristics that will support an eventual NG-PON2 deployment.  NG-PON2 utilizes higher 
frequencies that are more sensitive to microbends in the fiber.  OFS will deploy their newest outside 
plant fiber that will allow for a tighter bend radius while avoiding microbends that will slow network 
speeds.  Microbending occurs primarily in splice cases or pedestals when the fiber sheath has been 
stripped back and the fiber tubes are routed in the splice case.  OFS AllWave+ will be more forgiving 
of technicians handling the fiber and creating issues that could affect future electronics connected to 
the network. 

 
b. Resiliency. If a fiber in the system backbone is cut, what is the maximum number of homes that would be 
affected? What other features of your proposed network will help ensure 99.999% up time? 

 
Telecommunications companies and others have been deploying PON networks in the United States for over 
10 years.  We are not aware of any instance where any PON equipment would allow for automatic changing of 
routes to guarantee that level of resilience and we are not aware of any communications network 
guaranteeing that level of performance for residential service.  That being said, with very little cost or effort, 
we could ring  the major feeder routes to allow for higher levels of redundancy and reliability for customers 
who are willing to pay for that type of service. 

 
We have taken steps in our design to ensure there is protection to limit the likelihood of a major network 
outage taking out large sections of the network.  We are proposing this network be built at standard 
telecommunication depths for all below grade construction, including for construction in the ROW, in 
parkways and behind sidewalks.  This should place the network below depths where it could be dug up by 
homeowners accidently.   

 
The fiber will be placed in orange conduit which will identify it as telecommunications plant if it is ever 
exposed by a vacuum truck or backhoe.  The cable we are using is armored, which will provide greater 
protection for rodent intrusion, and provide a reliable method for toning the network for locates.  Trace wires, 
which is used in some FTTP network builds, can be damaged and we find using armored cable much more 
reliable as a permanent locating solution. 

 
Since we are not utilizing above ground splitter cabinets, we are eliminating the risk of a widespread outage 
caused by vehicular traffic or vandalism. To repair a destroyed cabinet you would have to have a spare on 
hand and do a considerable amount of splicing to restore service.  In a distributed split arrangement, you 
would have to restore the cable between two splice points, such as pedestal to pedestal. Replacing a cabinet 
would require removing the old cabinet, setting a new one, resplicing the feeder fiber, resplicing the 
distribution fiber (generally 288 fibers), and restoring the customer jumpers within the cabinet.  While outages 
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cannot be prevented, the restoration of service is much easier with distributed splitting than using a cabinet 
(again, lowering the overall cost of network ownership). 
   
We have called for using micro trenching in very specific locations where we can reduce costs (ex. where 
micro trenching would allow us to avoid boring down both sides of the street).  The maximum fibers we will 
expose to these shallower depths in any single crossing is 6 with 3-4 being more typical.  While we don’t think 
shallow depths under roadways presents a significant downside, the shallow depth crossing parkways and 
reaching behind sidewalks will place the network in the reach of homeowners digging for plants, irrigation 
systems, etc.  This is why we will not use micro trenching except in limited areas under roadways. 
  
While a fiber cut right outside the Central Office could take down the entire network, we feel we have taken 
steps to protect the network as much as possible and to allow for a straightforward approach to repair and 
restore service to minimize possible downtime.  This is the same risk any telecommunications company would 
experience.   This network is no more risky than that of any telecom company. 

 
The Calix system offers several methods for assuring network redundancy and 99.999% availability.  First, in 
the access electronics at the Central Office all common cards and power feeds are fully redundant.  Second, 
connections from the fiber access electronics to the Internet router are redundant.    

 
c. What are the approximate dimensions of your Network Operations Center, assuming you will need to 
construct a new building or structure for this purpose? What are the approximate dimensions of network 
splitter cabinets and pedestals, and roughly how many homes will be served by each? Can pedestals be 
installed underground if desired by the adjacent property owner? 

We estimate that the Central Office will need 1,200 square feet of space for the equipment to 
support a 100% take rate in Lake Oswego. This estimate includes a fiber distribution frame to cross 
connect outside plant fiber with the appropriate Calix access electronics, space for management 
servers, space for core network routers (for redundant Internet backhaul), central office switches, 
power distribution, battery backup, and HVAC equipment. It does not include any space for office 
personnel (desks) or co-location facilities (for City servers or hosted servers from open access service 
providers). We plan to work closely with City staff to address these additional needs before the City 
commits to a final Central Office design.  

In addition, a backup power generator will be needed to provide backup power in the event of a 
power outage lasting longer than the capabilities of the battery backup system. The power generator 
will require an outdoor concrete pad near the Central Office. The Central Office location will need to 
be zoned to allow for this usage.  

This Central Office sizing works out to be almost 5 times the space allocated to the SandyNet data 
center in Sandy City Hall. SandyNet’s central office provides significant server rack space for City of 
Sandy IT services and expansion space for future services. 

In the outside plant, we do not intend to deploy splitter cabinets as they are more expensive, are not 
aesthetically pleasing, and are prone to vehicle damage incidents. Rather we will use splitters in 
pedestals or splice cases. Pedestals are cylindrical, 8” in diameter and approximately 3’ tall and in 
neutral colors.  We will normally serve 4 customers with a pedestal with “drops” emanating from 
each pedestal. Our goal would be to cross only one driveway with a drop.  If neighbors object to a 
pedestal in the right-of-way, we can optionally use buried splice cases in hand holes instead of 
pedestals (at an additional cost).  Pedestals are much easier to work with for technicians, but we 
understand some might consider them unsightly.  It is not uncommon for municipalities to pass this 
additional cost on to the requesting property owner.  
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For aerial terminals, we would expect to serve 8-16 customers from a single splice case where aerial 
drops are acceptable.  Where the aerial facilities go underground for the drop, we would serve only 
four addresses on average. 

 
d. What kind of Optical Network Terminal will be installed in homes? Will it be mounted externally, with a 
CAT-6 connection into the home? Or will fiber be extended into the home, with the ONT placed at the 
customer’s choosing? Will it include a built-in WiFi router? 

The Calix fiber access system offers a broad choice of both outdoor and indoor ONTs.  The Calix 
portfolio includes over 40 different ONTs for MDUs, single family residential and business services. 
Most deployments use a small subset of these different ONTs, but having this breadth in the 
portfolio allows Lake Oswego to address the variety of applications that you will encounter in your 
deployment.    

Lake Oswego will be entering a competitive market and the demographics of Lake Oswego means 
that incumbent service providers will compete aggressively.  Our “Meets” proposal recommends 
using indoor ONTs.  These are placed immediately inside the home, so the optical to electrical 
conversion takes place near the cable entrance to the house and fiber optic cable does not need to 
be run inside the house.  This approach also allows existing in-home wiring-to be utilized, thereby 
lowering the cost of the deployment. 

Our “Exceeds” proposal provides for running fiber immediately inside the premises and placing a 
“carrier-grade managed Wi-Fi device” inside the premises.  We believe that integrated Wi-Fi is of 
great value and is needed to be competitive in today’s marketplace. Over 50% of customer service 
calls to service providers are related to Wi-Fi in the home.  Service providers who do not manage the 
home Wi-Fi and do not have visibility into the home will be unable to provide a good user experience 
to customers.  

We have proposed the Calix 844G GigaCenters with Carrier Class Wi-Fi in the “Exceeds” 
configuration.  The GigaCenter integrates the ONT function with the Wi-Fi that can provide up to 1 
Gbps wired speeds and wireless speeds up to 750 Mbps in the home and provides whole home 
coverage in wood frame houses.  The GigaCenter also includes the ability to monitor and analyze the 
Wi-Fi experience of consumers in their home, using the Calix “Consumer Connect” capability.  This 
eliminates the need to dispatch technical staff to the home when end users have problems with their 
Wi-Fi router-such as resetting a password (customers forget their passwords) or due to interference 
in the home.   

The GigaCenter also comes in a standalone device that does not include the ONT functionality, called 
the 844E. The 844E may be of particular use in MDU environments where good in-building wiring is 
already present into the unit. The 844E GigaCenter gives the same “managed Wifi” experience to 
MDU customers. 

In the “Meets” proposal, the ONT is a fairly simple device that does not include Wi-Fi.  This allows the 
installation costs for basic subscribers to be kept low, but still allows them to be upgraded later to 
the higher-level “managed WiFi” service by adding  the 844E to the their existing network. 

We believe the benefits of the integrated Carrier Class Wi-Fi are so compelling and lead to such 
operational savings that all deployments should have this capability, but have produced two different 
quotes as this latter approach has higher initial cost but should provide lower total cost of ownership 
over the life of the network. 
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e. With the understanding that final design and field conditions will determine construction techniques, what 
features of construction of the system will reduce costs or reduce disruption to residents and businesses? Do 
you plan to take advantage of aerial installation where possible, or will the system be fully underground? 
When underground, how will it be installed (standard trenching, directional boring, micro trenching, plowing, 
or some combination)? We acknowledge that many design issues will be worked out in consultation with the 
City’s Engineering and Public Works departments as well as other utilities such as PGE; this question is 
primarily intended to allow you to showcase any noteworthy features of your proposed installation methods.  

We have included a small sample of our design in Exhibit C.  A full design will be provided when the 
contract for service is signed.  We have spent over 650 man hours of work in designing the proposed 
network, including proposed locations of pedestals, hand holes, splitters and cable routes.  We have 
investigated soil conditions, discussed pole attachment requirements and considered alternative 
construction methods to minimize cost yet deliver a reliable functioning FTTP network to the City. 

We plan to use aerial construction where available.  Given the rocky conditions within the City, we 
want to avoid digging, where possible.  Aerial construction is very cost effective assuming there is not 
an inordinate amount of make-ready costs to incur.  There are enough aerial areas within the City 
limits to make it worth the extra operational costs to equip for maintenance and installation of aerial 
facilities.   

Most underground construction would use directional boring to minimize the cost for restoration of 
roadways and sidewalks. We do anticipate the use of plowing in some areas, but due to the 
significant amount of cobble and rock, it is unknown how much we can utilize a cable plow.   

Our proposed design only includes micro trenching in very specific locations where its use would 
result in cost savings (ex. where micro trenching would allow us to avoid boring down both sides of 
the street).   

 
9. Experience. Have you entered into a similar partnership with a city to provide a municipal broadband utility? If so, 
where and when? If not, what are the closest examples to the model you are proposing here? Your response can 
include links to information on the World Wide Web. 

 
OFS 
OFS was the General Contractor for the award-winning SandyNet fiber optic network build.  OFS 
designed the network to standards requested by SandyNet and at a cost that fit their 
requirements.  OFS managed the engineering of the network and construction of the network to 
deliver the network at the agreed upon cost.  SandyNet was hoping to obtain a 30% take rate, but 
doubled that by the time the project was concluded at the end of April 2015.  This project kicked off 
with Engineering beginning in February of 2014 and the completion of the construction contract in 
April of 2015.  The major constraint on the velocity of the build was limiting construction to prevent 
overwhelming City inspectors, and Public Service Department resources. 

 
In addition to OFS’ contracted services, OFS helped SandyNet find a company to assist with service 
installations and provided general consulting on other issues that came up over the course of the 
network build.   
 
OFS has also provided planning services and network consulting services to competitive local 
exchange carriers, wireless internet service providers, and electric utilities planning to build FTTP 
networks.



13 
 

Calix 
Calix has deployed its E7 platform and the 844G GigaCenters for SandyNet.  Sandy started its 
deployment with a lower functioning solution and shifted to the “Exceeds” version of our 
proposal.  This was driven by the need for a superior W-Fi experience that meets consumer 
expectations for a Gigabit fiber service. This same progression has been taking place across the 
country, as the ideal model for fiber deployments shifts to fiber connected Wi-Fi at the home.  Today, 
over 300 Calix service providers have shifted to the GigaCenter Wi-Fi model for both the superior 
performance and the improved ability to centrally manage and troubleshoot the service. 

 
Exhibit D includes a list of Calix municipal customers.  Today, Calix is deploying fiber access solutions 
like the one proposed in over 50 municipally owned networks, over 800 traditional service providers 
and 15 rural electric coops.   

 
One of the most similar projects to Lake Oswego is Longmont, CO.   This project is gaining national 
attention for take rates between 40% and 60% in the first year, similar to Sandy’s success.  Longmont 
is a community of 80,000 residents north of Boulder, CO and served by the same incumbent service 
providers as Lake Oswego.  Like Sandy, Longmont is very willing to talk about their success and 
experience with Calix (a reference from Longmont Power and Communications is listed in #10 
below).   

 
Sandy and Longmont are both projects that have been deployed in the past two years.  A third 
excellent reference for Lake Oswego is Cedar Falls Utilities (Iowa).  Cedar Falls was an early pioneer 
for cities in fiber deployments and moved to Calix from a previous vendor, as the city started offering 
Gigabit services.  Today, the entire city is completely passed by fiber and the city has a market share 
for internet services of over 90%, despite having two incumbent competitors.  Cedar Falls was 
selected this past winter as the showcase for President Obama’s call for better broadband and 
support for broadband offered by municipalities.   

 
Sunstone / TSSP 
The principals of Sunstone have 40 years of collective experience in alternative finance and 
structuring complex financial transactions. Financing projects have ranged in size exceeding $1 
billion.  A company in which Sunstone is affiliated developed two of the largest utility scale solar 
energy projects in Oregon and six other solar projects for its own account. In addition, Sunstone’s 
experience includes originating asset based loans, structuring complex asset purchase and lease 
arrangements, and the valuation of assets. 
  
TPG Special Situations Partners (“TSSP”), with over $12 billion of assets under management as of 
March 31, 2015, is the dedicated special situations and credit platform of TPG, a leading global 
private investment firm founded in 1992. TSSP has extensive experience with highly complex, global 
public and private investments executed through primary originations, secondary market purchases 
and restructurings.  TSSP’s experience includes investing in and managing infrastructure assets 
through its investments in alternative and renewable energy, and several toll roads including 
Pocahontas Parkway. 

 
Sunstone’s principals have worked with TSSP’s principals at various stages over the last 10 years on 
collaborative projects. 

 
The Private Partners intend to take their collective experience and continue to partner on additional 
FTTP municipal projects and believe that the Lake Oswego project would serve as an excellent 
example of how effective a public private partnership can work.
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10. References. Please list at least three references, with phone and e-mail contact information, who can vouch for 
your company’s performance and integrity. If your company has done work for a local government under contract or 
agreement, local government references would be helpful. 

 
References for OFS: 

 
Joe Knapp - IT Director - City of Sandy, Oregon 
Phone: (503) 489-0933 
jknapp@ci.sandy.or.us 

 
Seth Atkinson - City Manager - City of Sandy, Oregon 
Phone: 503-668-5767 
satkinson@cityofsandy.com 

 
Richard Smith - Service Center Director - City of Cortez, Colorado 
Phone (970) 565-7320 
rsmith@cityofcortez.com 

 
Greg Friedman - President - AireBeam 
Phone: (520) 483-8981 
gaf@airebeam.com 
 
References for Calix: 

 
Tom Roiniotis - General Manager, Longmont Power & Communications 
City of Longmont, Colorado 
Phone: 303-651-8385 
tom.roiniotis@longmontcolorado.gov 

 
Robert Houlihan – CTO and Director of Communications, Cedar Falls Utilities 
City of Cedar Falls, Iowa 
Phone: 319-268-5228 
rhoulihan@cfunet.net 

 
Joe Knapp - IT Director - City of Sandy, Oregon 
Phone: (503) 489-0933 
jknapp@ci.sandy.or.us 

 
References for Sunstone Business Finance: 

 
Bob Gregg - CEO of Identity Theft Guard Solutions, Inc. (Portland, OR) 
Phone: 971-242-4709 
Bob.gregg@idexpertscorp.com

mailto:jknapp@ci.sandy.or.us
mailto:satkinson@cityofsandy.com
mailto:rsmith@cityofcortez.com
mailto:gaf@airebeam.com
mailto:tom.roiniotis@longmontcolorado.gov
mailto:rhoulihan@cfunet.net
mailto:jknapp@ci.sandy.or.us
mailto:Bob.gregg@idexpertscorp.com
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11. For Option C Proposals Only. How do you propose to address: 

 
a. Customer service. Will you have a local customer service presence (e.g., a Lake Oswego storefront)? Will 
you have customer service staff dedicated specifically to Lake Oswego Broadband, or will you use your overall 
customer service staff and resources to handle Lake Oswego customer contacts? If a customer calls, will you 
answer the phone, “Lake Oswego Broadband,” or will you answer using the name of your corporate brand? If 
the City receives complaints about customer service, how would you address those complaints? 

 
b. Billing. Will you bill customers for Lake Oswego Broadband service as a separate entity, or would you use a 
combined bill if you offer other public utility (e.g., phone) service? 
c. How will you ensure open access if this policy is at odds with your overall corporate policy, or with the way 
phone utility regulation is administered? Will other digital content providers be allowed free access to the 
subscriber’s Internet connection for IP-based content or services? 
 
Not applicable to our proposal.
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CITY OF LAKE OSWEGO BROADBAND PARTNERSHIP 

PROPOSAL: FINANCIAL DATA 

 

Since our proposed network build includes passing all of the residential and business premises within 
the current city limits, our potential subscriber count is as follows: 
  

Single family and MDUs (1-8) units 11,812 

MDUs (9+ units) 5,231 

Business establishments 1,381 

Total 18,424 

 

The estimated monthly charge to the City per connection as of the conclusion of the initial construction 
period for selected take rate levels is as follows (network as requested by City - “Meets” proposal): 

 

Take Rate 
(using 
counts 
above) 

Monthly Charge 
per SFU & Small 

MDU Units 

Monthly 
Charge per 
Large MDU 

Unit 

Monthly 
Charge per 

Business Unit 

35% $39.95 $37.64 $32.43 

50% $30.22 $27.91 $22.70 

60% $26.43 $24.13 $18.92 

80% $21.71 $19.40 $14.19 
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If the City decides to provide its subscribers the more robust GigaCenter ONTs and place fiber in the 
premises, the estimated monthly charge to the City per connection as of the conclusion of the initial 
construction period for selected take rate levels is as follows (“Exceeds” Proposal”): 

 

Take Rate 
(using 
counts 
above) 

Monthly Charge 
per SFU & Small 

MDU Unit 

Monthly 
Charge per 
Large MDU 

Unit 

Monthly 
Charge per 

Business Unit 

35% $43.61 $42.08 $32.52 

50% $33.86 $32.33 $22.76 

60% $30.06 $28.53 $18.97 

80% $25.32 $23.79 $14.23 

 
 

MDUs- As previously discussed in #6 above, MDUs present unique challenges in terms of connections. 
The monthly charge above includes our best estimate based on prior experience with MDUs but the 
amount could vary. There are also strategies to work with the owner(s) of MDUs to help cover 
connection costs and get higher take rates (we can discuss the details with you separately).  

Businesses-As previously discussed in #6 above, it is very difficult to estimate the cost to connect a 
business building and connect the businesses in the building. Therefore, the above charges relating to 
businesses exclude the cost to connect. The connection cost component would need to be negotiated 
separately. 

The monthly charges would be subject to annual increases based on an inflation factor (CPI-W). 

We specifically designed the network to account for certain ancillary revenue opportunities for the City 
that we can discuss with you separately.  
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Exhibit A - Timeline 

 

Month Project 
Management 

Engineering Construction Splicing Central Office Service 
Installations 

(connections) 

Restoration Monthly 
Charge to City 

Begins 

1-6 x x M4 
 

M6 
   

7 x x x 
 

x 
 

x 
 

8 x x x x 
  

x 
 

9 x x x x 
  

x 
 

10 x x x x 
 

x x 
 

11 x 
 

x x 
 

x x 
 

12 x 
 

x x 
 

x x 
 

13 x 
 

x x 
 

x x 
 

14 x 
 

x x 
 

x x 
 

15 x 
 

x x 
 

x x 
 

16 x 
 

x x 
 

x x 
 

17 x 
 

x x 
 

x x 
 

18 x 
 

x x 
 

x x 
 

19 x 
 

x x 
 

x x 
 

20 x 
 

x x 
 

x x 
 

21 x 
 

x x 
 

x x 
 

22 x 
 

x x 
 

x x 
 

23 x 
 

x x 
 

x x 
 

24-36 to M36 
 

to M28 to M29 
 

to M36 to M36 M25 

 

 
 



19 
 

Exhibit B - Civitium CrowdFiber Demand Aggregation Solution 

 
 
Google Fiber was the first provider to use the concept of demand aggregation to determine which 
neighborhoods it would serve starting with its Kansas City deployment in 2012. Google defined map 
areas they called “fiberhoods” and set up a special web page to allow potential subscribers to “sign up” 
for service. If a fiberhood exceeded its goal (% take rate) then it would be committed to be constructed. 
If not, Google would bypass that fiberhood until a later date. 

 
A Georgia-based broadband consulting firm, Civitium, recently developed an online tool for aggregating 
demand for FTTP services, and has spun of a new company, CrowdFiber, to commercialize it. Using the 
tool, Lake Oswego could set up a marketing campaign for fiber deployments and request expressions of 
interest from potential customers.  Expressions of interest include locations and services desired at 
various levels. Each request is assigned to a geographic zone which we would work with the City to 
define based on the proposed fiber route map and other factors. The City can then easily determine 
which zones have the highest demand and make construction and deployment decisions where they will 
have the highest impact. 
 
Unlike Google, which can choose not to serve a fiberhood that does not meet its goals, the City would 
still serve all premises at the end of the project, but rather would deploy first to those areas that express 
the highest initial interest and need. 

 
For more information:  www.crowdfiber.com 
 

http://www.crowdfiber.com/
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Exhibit C - Section of Network Map (Lake Oswego Neighborhood) 
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Exhibit D - Calix Municipal Customers 

 

 

City State Comment 

Longmont CO Calix building citywide residential and business network 

Sandy OR Calix building citywide residential and business network 

Hamilton OH Open access network 

Sebewaing MI Calix building citywide residential and business network 

Leverett MA Calix building citywide residential and business network 

Dublin GA Business services only 

Owensboro KY Business services only 

Westminster MD Business services only 

Ellensburg WA Business services only 

Rockbridge County VA Open access county project 

Wilson NC Replacing Alcatel 

Salisbury NC Replacing Zhone 

Hudson OH Business services only 

Ontario CA Recently awarded and order placed 

Princeton MA Recently awarded 

Orangeburg County SC County FTTP 

Lake County MN County FTTP 

Highland IL Complete city buildout 

Olds AB Complete city buildout 

Powell WY Open access. Complete community buildout 

Fastroads NH Regional open access network 

Concord MA Smart grid, business and residential 

McMinnville TN Smart grid, partnership with telecom coop 

Pulaski TN Replaced Aurora 
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Erwin TN Smart grid, broadband 

Bristol VA Replaced Alcatel 

Danville VA Open access network 

Russelville KY Complete muni build 

Barbourville KY Greenfield builds 

Cedar Falls IA Replaced Motorola 

Harlan IA HFC replacement 

Spencer IA HFC replacement 

Lenox IA HFC replacement 

Indianola IA FTTP greenfield build 

Glenwood Springs CO Business services 

Cortez CO Business services 

Kutztown PA One of the original municipal builds 

Windom & various SW MN towns MN Muni build expanded into multiple cities through stimulus 

Barnesville MN Municipal owned telco 

Burlington VT Complete municipal build out 

Reedsburg WI One of the original municipal builds 

Monticello MN Complete municipal build out 

 


