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Definitions
There are several terms being used to discuss the topic of who has, and who cannot get access to Broadband Internet in various circles. The
term Broadband itself has several definitions. For this report, following are clarifications for the use of some of these terms within this report.
PFSA – Proposed Funded Service Area, the service area defined for the purpose of funding requests. This report is almost entirely pursuing a
single 15 Township funded area; however, the report was assembled in a manner to facilitate individual or multiple (consortium) township
designs, and does outline one Alternate PFSA based on the overall practical serviceability of all unserved areas.
ISP – Internet Service Provider, any telecommunications provider that provides retail internet connectivity through any cabled or wireless
technology. Cable TV, Cellular, DSL, Satellite and Fiber to the Home (FTTH) are examples of the more prevalent technologies offering ISP
services.
GIS – Geographic Information System is a broad term for systems that use various two (XY) and three (XYZ) dimensional coordinate and vector
methods to capture, store, reproduce and display geographic and spatial information. GIS provides a framework to allow data from many
different sources to be combined into a common platform and shared or analyzed as maps or spatial renderings for myriad purposes. Google
Maps and Google Street View are common examples of GIS data used to create maps and space visualizations in two and three dimensions.
FCC – Federal Communications Commission, an agency of the United States government that regulates all forms of telecommunications, cabled
or wireless, across the United States, which includes the technologies used by all providers of Internet Services (ISP’s). The FCC is also one of
many federal agencies providing various funding vehicles for Internet focused telecommunication projects in underserved or unserved areas in
the United States.
Form 477 – An FCC mandated reporting tool for all ISP’s to file service coverage areas of their systems. Form 477 is a self-service on-line form
that requires any ISP providing Internet or Internet based Telephone services a means to report their respective coverage areas. The reporting is
required twice a year and provides a consolidated view of where Internet services are available, how many providers offer service, who the
providers are, and what level of performance should be expected from each provider.
RFP – Request for Proposal, a formal request and process to solicit formal proposals from various service providers for a given project or
initiative. An RFP typically has a strict set of guidelines including defined question and answer periods, proposal due dates, and proposal
evaluation rules to determine best or most responsive proposals to the original request.
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Census Blocks – The building blocks for all geographic boundaries that the Census Bureau uses to tabulate data. Census Blocks are areas
bounded by visible features such as roads, streams, and railroad tracks, and by nonvisible boundaries such as property lines, city, township,
school district, county limits and short line-of-sight extensions of roads. The FCC Form 477 defines served and unserved areas by Census Block,
even if a Census Block is not entirely served. A single home within a large census block could have Internet service, which would classify the
entire census block as being served. There is an effort to re-define how the FCC identifies unserved areas, since using Census Blocks can
disqualify unserved areas from eligibility for certain grant funds used for building Broadband Internet to unserved areas.
bit – A single data bit which is the unit measured relative to time for measuring the speed of data connections. A bit is indicated by a small case
“b”.
Byte – Typically a packet or group of 8 or more bits, typically not used in measuring connection speed, but more as a measure for capacity, such
as in Hard Drives or monthly download limits when data caps are part of a service package. A Byte is indicated by an upper case “B”.
Kb/s – Kilobits per second, sometimes abbreviated as Kbps. 1,000 data bits (not Bytes) per second
Mb/s – Megabits per second, sometimes abbreviated as Mbps. 1,000,000 data bits per second
Gb/s – Gigabits per second, sometimes abbreviated as Gbps. 1,000,000,000 data bits per second
Broadband – within this context, Broadband shall mean anything equal to or above the FCC established minimum of 25 Mb/s download speed
and 3 Mb/s upload.
Cable – Or Cable Modem, a coax or hybrid fiber coax (HFC) network design capable of Broadband data speeds up to several hundred Megabits
per second, with emerging technology that can reach into Gigabit per second speeds.
DSL – Digital Subscriber Line, a copper twisted pair technology using traditional telephone lines to deliver high speed data connections, but is
highly susceptible to distance limitations, condition of the copper cabling, and overall network usage. Most DSL subscribers are not able to
receive minimum Broadband speeds.
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Fixed Wireless – Primarily cellular telephone providers that offer data services over various wireless (cellular) technologies. The prevalent
technology today is 4G LTE (has different variations) and can offer Broadband speeds depending upon a subscriber’s proximity to the providers
antenna towers or micro-cells. However, most fixed wireless subscribers cannot receive minimum Broadband speeds from fixed locations, such
as their homes if they are not located close enough to the providers facilities.
Note: Fixed Wireless is a broad term that has been loosely applied to traditional mobile cellular systems that evolved from the early car
based and handheld mobile phones. It is the term used by the FCC to refer to “fixed” installations in homes and businesses that still
provide connectivity to the same cell towers that provide service to your smart phones. However, although not as widely reported on
Form 477, other fixed wireless technologies fall into this category and can include un-licensed point to point Wi-Fi, micro and millimeter
wave technologies, and even free air optics. There are several fixed wireless technologies offered today for Internet connectivity, which
can vary by region, as well as offer varying performance levels and costs.
FTTH – Fiber to the Home, a network architecture using Passive Optical Network (PON) technologies to provide Gigabit speed data connections.
It may be abbreviated as FTTx with the “x” meaning that there can be different variations of how the network is designed.
Served or Access – Homes and businesses that have access to, but not necessarily connected to a technology that can provide Broadband
connectivity throughout its service area. For this report, only Cable Modem and FTTH qualify as being able to fully offer Broadband services in
“Served” areas.
Unserved or No Access – Homes and businesses that may have access to DSL or Fixed Wireless, but not Cable or FTTH. Also applies to rural areas
that have no access to any potential Broadband provider other than Satellite, which itself cannot consistently offer Broadband speeds.
ROW – Right of Way, pertaining to the typically 60’ to 66’ of road easement that is maintained by WCRC or MDOT. Paved or graded portions of
roads do not always line up with the center of the ROW, so some survey work may be required to establish exact ROW boundaries for permitting
requirements if contemplated for burying fiber optic cables.
Easement – A route granted through public or private property for the purpose of installing various utility facilities such as natural gas, electrical,
telephone, Cable TV, and other utilities or services. Easements can be classified as either public or private use only, which does not necessarily
correspond with its location on public or private property. Additional deed searches may be required to determine the rights or ability to use or
cross a given easement.
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Aerial – Routing and constructing communication cables on existing or new utility poles. Routes may be along roadways within State, County,
Local and Private ROW’s, or Aerial Routes may use public or private easements that may have restricted accessibility for construction vehicles
and equipment.
Underground – Cables buried in ROW’s or Easements following minimum separation requirements from other electrical, gas, or
telecommunications facilities.
Over-Build – Building additional cable or fiber systems in areas that already have cable or fiber. In aerial construction, this can add considerable
cost to the construction since the utility poles have limited space to attach new facilities, and separation requirements may necessitate
extensive make-ready work, including the possibility of having to replace poles. In underground construction, there are also separation
requirements, and space may be limited depending upon existing systems, and easement or ROW availability. Congested underground areas are
also at a higher risk of damage due to multiple providers maintaining those areas.
MDOT – Michigan Department of Transportation
WCRC – Washtenaw County Road Commission
PON – Passive Optical Network
GPON – Gigabit Passive Optical Network
OLT – Optical Light Termination, the device at the headend of a Passive Optical Network providing the connectivity for the fiber
SFP OIM – Small Form Pluggable Optical Interface Module, a small module inserted in the OLT providing the proper fiber optic termination type
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Overview
The Washtenaw County Broadband Task force was reconvened in April of 2019, from an earlier Washtenaw County Board of Commissioners
Broadband Subcommittee. Their new direction is to help prepare for future grant applications to address the growing concerns of communities
throughout Washtenaw County that lack adequate Internet Access through high-speed Broadband technologies.
There are numerous options for internet access across Washtenaw County, but several areas do not have access to even the minimum FCC
definition of high-speed internet, which is 25 Mb/s download speed, and 3 Mb/s upload speed. Even though this threshold, if consistent, is
capable to support many basic services such as email and on-line shopping or banking, the world has become far more demanding in what it
needs for on-line content and data consumption. Unfortunately, even in areas that do report a minimum FCC threshold of 25/3, the
technologies that should have that capability, often do not. The biggest under-achiever is primarily wireless technologies. Wireless is
susceptible to environmental elements, distance limitations, network capacity issues, interference issues, and several other concerns that can
make wireless very un-predictable. Wireless technologies are frequently promoted to have super-fast data capabilities, but all too often, fall far
short of those goals, especially in the more rural areas of the County. Even some of the wired technologies suffer from degradation and
slowdowns as subscribers are further and further away from host nodes. More on this in the Methodology section.
The first major initiative by the new reconvened Broadband Task Force, was a commissioned 15 Township survey which was conducted by Merit
Networks early in 2020. This survey was enormously valuable reporting actual internet performance and resident sentiment towards their
current services. It was also key in forming the goals of this study and served as a validation of many of the conclusions that will be made here.
For this reason, the study will not reiterate findings from that study (except in how the methodology of this study was developed).
The second major initiative is developing a plan for funding Broadband in unserved areas. That initiative resulted in an RFP seeking preengineering and grant application work. The RFI ended up with an award that included two parts; the first part, a “Broadband Pre-Engineering
Study”, is the subject of this report. The second part, “Grant Application Preparation” will be performed by CTC Technology & Energy out of
Kensington, Maryland. CTC has a strong background in pursuing funding opportunities for underserved communities across the country for
various telecommunications needs and will use the data in this report to develop the basis for those pursuits.
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The Broadband Pre-Engineering Study had two major objectives.
•
•

Utilize coverage from the County’s 15 Township [Merit] survey in conjunction with other criteria to design two Proposed Funded Service
Areas (PFSA) for Washtenaw County
Perform pre-engineering of a network to provide broadband service to all homes in each PFSA with gigabit capabilities

The intent was to create one PFSA based on the Merit Survey, in conjunction with the FCC Form 477 data, identifying service areas that would fill
in the gaps where no Broadband exists. Unfortunately, based on only the FCC Form 477 data, the 15 Townships would appear to be 98%
covered considering all types of wired and wireless technologies. The Merit Survey identified and separated the different technologies to
demonstrate the fact that the overall picture was considerably different from the FCC data. Between the Merit Survey data and the FCC data it
was very difficult to identify discreet areas that could be built with high speed fiber, that would meet Washtenaw County’s intent. Therefore, a
PFSA based on these criteria was not feasible, and was not developed as part of this study.
The second PFSA was simply a broad stroke to pre-engineer a network capable of gigabit speeds, that could provide service to all residents that
had little or no access to reliable high-speed Broadband. This PFSA would include every parcel found that was unserved, regardless of location
or proximity to other unserved parcels. This report provides this full coverage across all 15 townships and is the basis for this report in its
totality. However, this report was also assembled to allow options and flexibility in how funding is pursued. Basic information is provided, by
township, to allow individual townships to create individual plans, or plan with adjacent townships in consortiums of two or more townships.
Considering this, through the pre-engineering process, a different PFSA model emerged that is based on a more pragmatic approach. This
alternate PFSA is designed to focus on unserved areas that can be realistically justified, while providing better information to the isolated areas
in the county where existing services can be more logically and efficiently leveraged. This PFSA is covered under the “Alternate PFSA” section.
Finally, this study is a snapshot in time, compiled in August 2020. Over the course of just a few weeks, things changed, and they were good
changes. The results reported in this study were probably better than 99% accurate at the time they were recorded. However, within the time
it took to complete this work there were new services being extended and grants applied for that could have implications on the content of this
report. You will note that there are no less than 4 private fiber optic networks at various stages of completion or operation within the county
borders, and new areas are being evaluated as this is written. As an example, this data was collected in real time through visual surveys of
practically every road mile across Washtenaw County. Making a return trip to one road in particular, cable had been extended to new residents,
and activated, that was not there a week earlier, which required an update to this data base of information. This is important progress, making
this report, and the tools used, dynamic and in need of periodic updates. The tool used to gather this data is ArcGIS, which is compatible with
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the Counties GIS systems, providing an opportunity to continually update this information as Broadband expands through all unserved areas,
and perhaps provide an acurate public view of what might be available throughout the county.
For clarification, the information plotted on the maps and reported in the narratives has been visually verified by physically surveying practically
every road mile of Washtenaw County. In some instances, however, especially where Cable systems may be buried underground, assumptions
had to be made since the cable is not visible, and our surveyors do not open secured vaults and pedestals belonging to cable companies.
Following standard design practices, most of the serviceable areas and individual parcels could be worked out. But there may be some parcels
that are misclassified. That error rate is estimated to be less than 1%.
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Methodology
PFSA for the entire 15 Townships Studied (with options)
First and foremost, this pre-engineering study outlines a high level plan and cost model to construct a high speed fiber optic network across 15
townships, as a single network, for over 8000 residents and businesses, covering more than 540 square miles with more than 740 miles of fiber
optic cables. However, as this plan is reviewed at various levels, and given some of the isolated activities going on around the county, each
township was looked at individually, allowing the option of individual, or consortium plans where they might make sense. The County network
was designed using a practical approach that optimizes costs. Township borders do not always make practical network borders. Therefore, each
township may have “Optional” segments identified, or segments that feed adjacent communities. These segments are along borders where it is
economically more practical to service these homes from the other township. It may mean just avoiding building fiber on both sides of a road,
where one township can feed both sides of the road more effeciently, or there may be other build requirements, such as Interstate highway or
Railroad crossings that can be avoided. If the township is built with the intent to entirely service their own township, then these segments
should be added to the individual township scope. Otherwise, these additional segments are only listed for reference, and are not included in
any of the cost models. More details are provided in the Townships section.
To add to this individuality of each township, every township currently has an identified “Node”, which is arbitrarily each township hall. This is
only to provide a high level anchor point for each township, but nodes can be moved to an enclosure on any street corner. Each township, at
approximately 36 square miles each, can typically be fed from a single node located practically anywhere within their borders. The node can be
located at the Town Hall, but the idea was to provide the interconnectivity between all townships and providing them an option for more
extensive access to their respective townships distribution network. The 15 Township design has a separate “Backbone Interconnect” which can
be connected to a regional data center or headend and easily service all 15 townships without extensive equipment in each township.

How unserved or underserved parcels were identified
The FCC 477 Data has some flaws, as identified in the Merit Report:
“The primary existing source of coverage data is the Federal Communications Commission (FCC) Form 477, which is self-reported by service
providers and aggregated to the census block level. This means that if a single address in a census block is served, then all households in the
block were reported as served. Additionally, speeds reported by providers do not always match real-world speeds.”
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For cabled or wired technologies reporting, if just a single home in a census block is shown as serviced, the FCC data will show that the entire
census block is served. Note Image 1 below. It shows served areas (light green) by census block. The roads as shown are basically the census
block boundaries. Image 2 shows served areas by individual parcel (light green) and parcels within those census blocks (pink) that do not have
access to Broadband. Also note that the image on the left identifies a considerable amount of undeveloped, wooded, and preserve land around
the lakes as serviced. This is critical to understand that the FCC Form 477 reports in this manner, and effectively categorizes all parcels
identified in pink on the right as ineligible for any grant assistance that qualifies based on Census Block. This is the primary reason that we were
not able to use the FCC model to create any kind of PFSA.

Image 1

Image 2
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The Census block issue impacts primarily the cabled ISP’s, where the speed issue is more of a problem with the wireless providers. Wireless
providers advertise speeds that can meet FCC minimum, however, all wireless technologies are susceptible to many factors, such as air
temperature, humidity, rain, leaves on trees, distance, building materials, etc. etc. For the wireless reporting in FCC Form 477, fixed wireless
reports give an apparent coverage of about 98% of the county. Image 3 below is a representation of the same area as above and shows FCC
reported fixed wireless coverage meeting the 25/3 threshold (in green).

Image 3
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Image 4 is again the same area, with actual speed measurements indicated (data from the Merit Survey). These are download only, most upload
speeds are usually 10% or less of the download speed. The symbol to note is the red dots which represents Verizon Fixed Wireless (black dots
are Comcast cable modems and light blue is AT&T DSL). Note that only 5 of 12 wireless locations exceed the FCC minimum of 25 Mb/s download.
The two western most readings are 7200’ from a cell tower to the west, and the 42.76 Mb/s towards the east is less than 10,000’ from another
tower. All the rest are readings from those same two cell towers. The technology has the potential, but it does not have the coverage as
claimed, and therefore cannot be considered a viable alternative to reliable High-Speed Broadband across an entire reported service area.

Image 4
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One additional set of data was also used in the evaluation of how to approach the required pre-engineering work for this study (See table on the
next page). Actual measured data speeds were compiled by provider, as reported in the Merit survey. This information is available within the
original survey but compiled differently for the purposes of this study. Except for Hughes Satellite, all the providers had better upload
performance than their download measurements. This is to be expected as uploading is when you copy information from a local computer to
the internet. Most users are viewing/downloading content from the internet instead of uploading content to the internet. Therefore, we chose
to look at the download speeds only as a representation of actual subscribers that have service above the FCC minimum.
Spectrum is a Cable TV provider, with internet. Part of the download test was to identify the Service Type, and Spectrum only offers Cable, so it
was assumed that the other three service types are simply misreporting on the part of consumers that aren’t sure what type of service they may
have, and that all of the data applies to Cable Internet. Interestingly, those that reported having Fiber, had overall lower data speeds,
reinforcing our assumption that it was simply mis-reported Cable. Regardless, Spectrum achieved an overall 77.99% of its subscribers getting
FCC Minimum Broadband. One thing to note, is that Spectrum does offer a 25 Mb/s economy package for internet, which says “up-to” 25 Mb/s.
Meaning that it is likely many of the low speed readings are simply the economy package not quite meeting the FCC minimum of 25 Mb/s. Since
they have the Cable service already, they are considered served since they could simply upgrade to a higher speed if they need to. There could
also be a service issue with the cabling or equipment in the home, which may require servicing by the cable provider (which is discussed next).
Comcast is similar, with our same assumptions as well. They too offer a 25 Mb/s economy package which could account for much of the lower
readings, however their subscriber base reports an 81.95% performance level above the FCC minimum of 25 Mb/s download.
AT&T offers both DSL and Cellular. And except for two instances where we found actual AT&T Fiber to the Home, it is believed that most of
these reported fiber users are simply DSL subscribers that were again, misreported. The two FTTH subscribers we found were both in Lodi
Township, on the West side of Maple Rd, believed to be fed from a larger FTTH effort by AT&T in Pittsfield Township. Neither of those homes
appear to have responded to the Merit survey to confirm their FTTH performance, and both appear to have just gotten service since the Merit
survey was conducted. Besides, at a 30.77% above threshold rate, that is far from what we would expect from fiber. AT&T is also not known to
have Cable, although they did at one time. No evidence of AT&T Cable was found during the field survey, so although it is showing better
performance than DSL, it does not come near Comcast or Spectrum, so this is assumed to be DSL as well. Overall, DSL only scored an 18.07%
above FCC minimum of 25 Mb/s download, confirming that this technology is not reliable or consistent enough to include as a High-Speed
Internet service.
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Provider
Spectrum
Spectrum
Spectrum
Spectrum

Service
Type
Default
Fiber
Cable
DSL

>25 Mb/s
Respondents Download
12
10
23
14
1075
862
26
20
1136
886

83.33%
60.87%
80.19%
76.92%
77.99%

>3 Mb/s
Upload
12
20
1018
24
1074

100.00%
86.96%
94.70%
92.31%
94.54%

Comcast
Comcast
Comcast
Comcast

Default
Fiber
Cable
DSL

20
71
2022
25
2138

19
57
1653
23
1752

95.00%
80.28%
81.75%
92.00%
81.95%

20
65
1849
23
1957

100.00%
91.55%
91.44%
92.00%
91.53%

AT&T
AT&T
AT&T
AT&T

Fiber
Cable
DSL
Satellite

104
137
423
42
664

32
39
49
6
120

30.77%
28.47%
11.58%
14.29%
18.07%

53
61
90
15
219

50.96%
44.53%
21.28%
35.71%
32.98%

AT&T
Verizon
Sprint
Hughes

Mobile
Mobile
Mobile
Satellite

136
228
87
135

15
48
21
49

11.03%
21.05%
24.14%
36.30%

64
122
34
44

47.06%
53.51%
39.08%
32.59%
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Another example of how we evaluated the data for DSL and Cable, Image 5, shows a neighborhood that is completely serviced by Cable (Light
Green Parcels). The light blue dots represent AT&T DSL, and the Black Dots represent Comcast. These are actual download measurements from
the Merit Survey. Note there are two parcels bottom center, both Comcast, one with 348.07 Mb/s download, the neighbor with 11.23 Mb/s
download, causing that parcel to turn red. That parcel was reported above in the underperforming category, but the fact that the neighbor is
working fine, demonstrates that the 11.23 reading can either be a 25 Mb/s economy service not performing that well, or a problem with the

Image 5
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installation wiring or equipment in the home. Given that it is less than half the speed of the economy service, it is our guess that there is a
problem with the installation that the homeowner needs to report. There are many examples throughout the county that show the same highlevel performance for the neighborhood, but isolated low performance in some homes. Cable systems are designed with a single cable, and all
subscribers are “tapped” into that one cable. This means individual subscriber issues can only be the devices in the home, the drop cable
connecting the home to the pole or pedestal, or the tap feeding it. Otherwise the entire neighborhood or area would be impacted. Note also
that three DSL subscribers are in the Red, and one is showing good performance. The DSL node was spotted at only 1200’ from the entrance to
this subdivision, and interestingly, the worst performing subscriber is closest to the Node. An example of how un-predictable DSL can be since it
relies on small old copper wires that could literally be decades old, and probably carried plain old telephone service (POTS) at one time.
Finally, the three Cellular providers and one Satellite provider did not perform well at all relative to meeting the FCC minimum threshold for
Broadband services, and thus were excluded in the pre-engineering as potential broadband providers. On a side note to that, the latest buzz in
the industry is “5G”, and the reported “Nationwide Coverage” from all the major providers. As reported on a major news outlet on Thursday,
September 9th, 2020, Verizon Wireless now has 5G rolled out in 38 Major markets, but do not have anything outside of those areas. Detroit and
Grand Rapids are included in that list, but it is only in core city areas where populations and businesses are the densest, and no other locations in
Michigan are in service yet. T-Mobile and AT&T claim to have more than that, but the article said, “not much more”. It is this authors opinion
that 5G in Rural Washtenaw County is years away. Even the potential wireless provider, Mercury Wireless that may receive the grant to service
much of Southern Washtenaw is proposing 4G LTE, but through a new spectrum allocation that is called Citizens Broadband Radio Service
(CBRS). It is not clear how CBRS can improve much on current 4G LTE transport methods, which has already been tested by the Merit Report.
It was concluded that there are only two major providers, Comcast, and Spectrum (and a few small start-ups with FTTH) within Washtenaw
County that can promote and maintain consistent Broadband speeds across their entire networks (at this time). For this reason, the focus was
on these providers, and while other providers were acknowledged, they were not mapped out as part of this project. Areas where these other
providers did perform above thresholds are shown in the Merit Survey. But examples of “above threshold” performance for these other
providers is sparse, making it difficult, if not impossible to predict and identify where good performance could be expected. A case in point is
illustrated in Image 5, where four DSL subscribers are shown, one has above threshold performance, and the poorest performer is the one
closest to the DSL Node feeding that neighborhood. Consequently, unless the parcel or area had access to a Cable based ISP, or FTTH ISP, they
were considered as “Unserved” by Broadband. Although there are obvious isolated exceptions, those locations, and the areas around them
could not be considered to have ubiquitous access to Broadband services.
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The Numbers
Total Served vs
Unserved
Once the 15
Townships were
completely
surveyed for Served
and Unserved
areas, the data was
compiled into an
ArcGIS data base,
identifying at the
parcel level exactly
who had access,
and who did not.
By township, these
parcels were
counted.
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Then knowing the unserved
areas, road miles were mapped
out to calculate how much fiber
cable would be needed to bring
service to every home and
business unserved. Aqua colored
lines are optional and are not
included in the total County miles
for distribution. More
explanation on this in the
Townships section.

Map Key
Served Parcels
Unserved Parcels
Private FTTH
Other
Interconnect Aerial
Interconnect Buried
Distribution Fiber (County)
Distribution Fiber (Optional)
DTE/CE Service Area Boundry
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A 15 Township Fiber Optic
Backbone Interconnect was laid
out to provide a true county wide
network model. Red indicates
proposed aerial construction,
Blue indicates proposed
underground construction.

Map Key
Served Parcels
Unserved Parcels
Private FTTH
Other
Interconnect Aerial
Interconnect Buried
Distribution Fiber (County)
Distribution Fiber (Optional)
DTE/CE Service Area Boundry
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This countywide map showing
the fifteen townships included in
this study, served and unserved
by parcel. Areas not labeled
based on the key below are
agricultural, un-developed,
commercial, public land, or
otherwise not included as part
of the study.
There is a high resolution
version of this map that can be
printed on B or larger size paper
attached to this report as
Appendix A.

Map Key
Served Parcels
Unserved Parcels
Private FTTH
Other
Interconnect Aerial
Interconnect Buried
Distribution Fiber (County)
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Combining unserved parcel counts with road miles, and adding the backbone interconnecting all 15 Townships, the basis for various cost models
start to take shape. This table represents the basis for the full, 15 Township fiber network. From this table, we can estimate different cost
models, based on different construction methods and practices.

Distribution miles, based on
Addresses
road mileage routes.
or Parcels
Ann Arbor Township
1290
Augusta Township
2406
Bridgewater Township
730
Dexter Township
2972
Freedom Township
707
Lima Township
1518
Lodi Township
2141
Manchester Township
1195
Northfield Township
2947
Saline Township
656
Scio Township
6132
Sharon Township
777
Sylvan Township
1445
Webster Township
2915
York Township
2763
Totals
30594
Averages
Backbone Interconnect

Served by
Broadband
1155
2226
2
2681
0
642
1500
1
2471
259
5798
0
828
2521
2488
22572

Unserved
by
Broadband
135
180
728
291
707
876
641
1194
476
397
334
777
617
394
275
8022

Unserved Road
Miles
12.51
24.60
60.26
29.20
56.18
53.65
45.36
75.06
36.50
60.03
13.38
63.44
47.84
42.88
24.65
645.54

Total Distribution Miles
Total Backbone Miles
Total Fiber Miles

Served Unserved
Estimated Estimated Township Township PON Ports
Aerial Miles UG Miles Coverage Coverage Needed
11.88
0.63
89.53%
10.47%
4
23.37
1.23
92.52%
7.48%
6
57.25
3.01
0.27%
99.73%
23
26.28
2.92
90.21%
9.79%
9
53.37
2.81
0.00%
100.00%
22
50.97
2.68
42.29%
57.71%
27
40.82
4.54
70.06%
29.94%
20
63.80
11.26
0.08%
99.92%
37
32.85
3.65
83.85%
16.15%
15
57.03
3.00
39.48%
60.52%
12
12.72
0.67
94.55%
5.45%
10
60.27
3.17
0.00%
100.00%
24
43.06
4.78
57.30%
42.70%
19
38.59
4.29
86.48%
13.52%
12
23.41
1.23
90.05%
9.95%
9
595.67
49.87
73.78%
26.22%
75.11
27.97

645.54
103.09
748.63
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PFSA Cost Models
This model represents a conventional hybrid
aerial/underground construction model. It
is primarily aerial using DTE or Consumer
Energy poles (no phone poles). The
underground distribution is armored cable
with no conduit. The backbone interconnect
underground is installing 2 conduits, and
using one for a non-armored fiber cable,
providing a spare conduit for the future.
The “Pole Attachment” fees in the right
most column represent the permit and
engineering fees charged by the power
company and based on an average of 40
poles per road mile. Estimated “MakeReady” costs for poles is $5,000 per mile and
included in the Aerial Construction costs.

Distribution miles, based on
Unserved by Unserved
Estimated Estimated
Pole
road mileage routes.
Broadband Road Miles Aerial Miles UG Miles
Attachment
Ann Arbor Township
135
12.51
11.88
0.63
$19,012.09
Augusta Township
180
24.60
23.37
1.23
$37,389.70
Bridgewater Township
728
60.26
57.25
3.01
$91,592.38
Dexter Township
291
29.20
26.28
2.92
$42,053.18
Freedom Township
707
56.18
53.37
2.81
$85,390.89
Lima Township
876
53.65
50.97
2.68
$81,554.05
Lodi Township
641
45.36
40.82
4.54
$65,316.82
Manchester Township
1194
75.06
56.30
15.01
$123,851.25
Northfield Township
476
36.50
32.85
3.65
$52,558.36
Saline Township
397
60.03
57.03
3.00
$91,248.94
Scio Township
334
13.38
12.72
0.67
$20,344.97
Sharon Township
777
63.44
60.27
3.17
$132,589.92
Sylvan Township
617
47.84
43.06
4.78
$94,726.50
Webster Township
394
42.88
38.59
4.29
$61,741.36
York Township
275
24.65
23.41
1.23
$37,461.67
Totals
8022
645.54
588.16
53.63
Backbone Interconnect
75.11
27.97
Units
Unit Costs
U/M
Total
$1,036,832.08
Estimated Take Rate
60%
Subscriber Installation
4813
$900
ea
$4,331,880
Total Miles Aerial Construction
663.28
$38,168
mile
$25,316,222
Total Miles UG Distribution
53.63
$52,200
mile
$2,799,244
Total Miles UG Backbone
27.97
$56,107
mile
$1,569,456
Professional Services (Aerial)
663.28
$5,990
mile
$3,973,025
Professional Services (UG)
81.60
$7,900
mile
$644,620
Professional Services (Special)
1
$445,000
ea
$445,000
Pole Attachment
1
$1,036,832
Total Electronics
$1,668,779
$41,785,059
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This Model is based on an entirely underground build, but
using more traditional direct burial methods. The
distribution is armored cable with no conduit. The
backbone is two HDPE Conduits, one for a non-armored
cable and one spare.

Distribution miles, based on
road mileage routes.
Ann Arbor Township
Augusta Township
Bridgewater Township
Dexter Township
Freedom Township
Lima Township
Lodi Township
Manchester Township
Northfield Township
Saline Township
Scio Township
Sharon Township
Sylvan Township
Webster Township
York Township
Totals
Backbone Interconnect
Estimated Take Rate
Subscriber Installation
Total Miles UG Distribution
Total Miles UG Backbone
Professional Services (UG)
Professional Services (Special)
Total Electronics

Unserved by Unserved
Broadband Road Miles
135
12.51
180
24.60
728
60.26
291
29.20
707
56.18
876
53.65
641
45.36
1194
75.06
476
36.50
397
60.03
334
13.38
777
63.44
617
47.84
394
42.88
279
24.65
8026
645.54
Units
Unit Costs
60%
4816
$900
645.54
$52,200
103.09
$56,107
748.63
$7,900
1
$445,000

U/M
ea
mile
mile
mile
ea

Estimated
UG Miles
12.51
24.60
60.26
29.20
56.18
53.65
45.36
75.06
36.50
60.03
13.38
63.44
47.84
42.88
24.65
645.54
103.09
Total
$4,334,040
$33,697,327
$5,783,929
$5,914,152
$445,000
$1,668,779
$51,843,228
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This model uses an all underground directional boring
method for all construction.

Distribution miles, based on
road mileage routes.
Ann Arbor Township
Augusta Township
Bridgewater Township
Dexter Township
Freedom Township
Lima Township
Lodi Township
Manchester Township
Northfield Township
Saline Township
Scio Township
Sharon Township
Sylvan Township
Webster Township
York Township
Totals
Backbone Interconnect
Estimated Take Rate
Subscriber Installation
Total Miles UG Distribution
Total Miles UG Backbone
Professional Services (UG)
Professional Services (Special)
Total Electronics

Unserved by Unserved
Broadband Road Miles
135
12.51
180
24.60
728
60.26
291
29.20
707
56.18
876
53.65
641
45.36
1194
75.06
476
36.50
397
60.03
334
13.38
777
63.44
617
47.84
394
42.88
279
24.65
8026
645.54
Units
Unit Costs
60%
4816
$900
645.54
$72,078
103.09
$71,891
748.63
$7,900
1
$445,000

U/M
ea
mile
mile
mile
ea

Estimated
UG Miles
12.51
24.60
60.26
29.20
56.18
53.65
45.36
75.06
36.50
60.03
13.38
63.44
47.84
42.88
24.65
645.54
103.09
Total
$4,334,040
$46,529,071
$7,411,051
$5,914,152
$445,000
$1,668,779
$66,302,092
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Breakdown of Core and Distribution Electronics
Distribution miles, based on
road mileage routes.
Ann Arbor Township
Augusta Township
Bridgewater Township
Dexter Township
Freedom Township
Lima Township
Lodi Township
Manchester Township
Northfield Township
Saline Township
Scio Township
Sharon Township
Sylvan Township
Webster Township
York Township
Spares
Total
Cost Each
Total
Total Fiber Nodes and Splitters
Core Headend
Total Electronics

Unserved by
Broadband
135
180
728
291
707
876
641
1194
476
397
334
777
617
394
279

Active
Cabinets
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
15
$10,500
$157,500

PON Frame
1
1
2
1
2
2
2
3
1
1
1
2
2
1
1
2
25
$500
$12,500

PON Ports
4
6
23
9
22
27
20
37
15
12
10
24
19
12
9
251
N/A

OLT's
1
1
3
2
3
4
3
6
2
2
2
3
3
2
2
4
43
$11,045
$474,935

SFP OIMs
4
6
23
9
22
27
20
37
15
12
10
24
19
12
9
251
$500
$125,344

1 x 32
Splitter
2
2
6
4
6
6
6
6
5
5
4
6
6
5
4
15
88
$700
$61,600

1 x 16
Splitter
4
6
12
4
20
20
10
30
10
8
10
10
12
10
5

1x4
Splitter
16
18
96
36
64
96
80
136
40
24
12
112
64
24
20

171
$500
$85,500

838
$300
$251,400

$1,168,779
$500,000
$1,668,779
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Alternate PFSA’s
As mentioned, this report was assembled in a manner to allow the 15 Townships to be broken out individually, or grouped into Consortiums with
two or more Townships participating. The main PFSA defined by this report includes all 15 Townships, and all unserved parcels regardless of
their proximity within existing served areas, or the feasibility for constructing fiber to these areas.
Township demographics are the primary rationale between served and unserved areas of a township. Townships the are primarily rural, are
mostly (if not entirely) unserved, and can include unserved developments that would normally have service within more suburban settings.
Townships that had more suburban demographics, as expected, were mostly served, but also had rural areas within their boundries that are
both served, and unserved. But if the Townships had a scattered suburban demographic, the unserved rural parts of the Township also tend to
be scattered, and sometimes isolated to just a few parcels that have been skipped by, and left unserved. There are cases of individual homes
within served areas, that do not have access for one reason or another, but have neighbors adjacent to their parcels that are served. Many of
these isolated examples could be serviced by the Cable ISP with minimal extensions on their systems, and far more economically than a separate
fiber cable that may require several miles of “over-build” through served areas just to get to them.
A more reasonable approach to defing PFSA’s is to identify those areas where small pockets of isolated parcels are located within served areas,
and negotiate extensions from the local Cable providers to extend service to those areas. This is a very small percentage of parcels compared to
the overall unserved parcels across the county. The majority of unserved areas within Washtenaw County can be designed as a large consortium
with minimal over-build, maximizing the parcels per fiber mile that can be connected.
The following PFSA is made up of 8 Townships in their entirity, with logical extensions into parts of three other Townships. The eight Townships
most unserverd are Bridgewater, Freedom, Lima, Lodi, Manchester, Saline, Sharon and Sylvan Townships. These Townships, on average, are
almost 74% unserved. Where the remaining 7 Townships, Ann Arbor, Augusta, Dexter, Northfield, Scio, Webster and York, are about 10.5%
unserved. (See page 16 for individual Township data). This PFSA includes all unserved parcels in the primary eight townships, with parts of
Dexter, Scio, and York Townships picked up from adjacent Townships where it was feasible.
This PFSA has also eliminated 3 Railroad crossings, and 3 MDOT Expressway Crossings.
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This map shows the PFSA
covering unserved areas entirely
for 8 townships, Bridgewater,
Freedom, Lima, Lodi, Manchester,
Saline, Sharon and Sylvan, and
partially covering unserved areas
in three Townships, Dexter, Scio
and York. See individual Township
maps to determine unserved
areas in the three Townships not
covered under this PFSA.

Map Key
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Other
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Interconnect Buried
Distribution Fiber (County)
Distribution Fiber (Optional)
DTE/CE Service Area Boundry
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The Backbone Interconnect is
reduced in this model to 8 nodes.
Dexter and Scio Township
uuserved areas will be serviced
from Lima Township node, and
Western York Township will be
serviced from the Saline
Township node.
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This map shows the alternate
PFSA distribution (purple)
overlayed on the unserved areas
(pink). Pink areas shown without
the distribution routes are not
included in this PFSA.
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The following data and cost models have been condensed to the totals only. This PFSA is just one example of how the data available throught
this report can be compiled to create different Consortium models. The backbone Interconnect was reduced from 15 nodes to 8, one in each of
the primary Townships. The same Underground/Aerial assumptions were made for all distribution.

Alternate PFSA System Data
Distribution miles, based on
Addresses
road mileage routes.
or Parcels
Alternate PFSA Totals
11955
Averages
Backbone Interconnect

Served by Unserved by Unserved
Broadband Broadband Road Miles
5900
5893
491.89

Total Distribution Miles
Total Backbone Miles
Total Fiber Miles

Estimated
Aerial Miles
446.73

Estimated
UG Miles
39.62

41.91

16.39

PON Ports
186
N/A

OLT's
35
$11,045
$386,575

Unserved
Addresses
Per Mile
12.54

Served
Township
Coverage

Unserved
Township
Coverage

26.19%

73.81%

1 x 32
Splitter
63
$700
$44,100

1 x 16
Splitter
130
$500
$65,000

PON Ports
Needed
186

491.89
58.30
550.19

Alternate PFSA Backbone Electronics
Distribution miles, based on
road mileage routes.
Total
Cost Each
Total
Total Fiber Nodes and Splitters
Core Headend
Total Electronics

Unserved by
Broadband

Active
Cabinets
8
$10,500
$84,000

PON Frame
16
$500
$8,000

SFP OIMs
186
$500
$92,766

1x4
Splitter
728
$300
$218,400

$898,841
$500,000
$1,398,841
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Alternate PFSA Hybrid Aerial/Underground Model

Distribution miles, based on
Unserved by Unserved
Estimated Estimated
road mileage routes.
Broadband Road Miles Aerial Miles UG Miles
Totals
5893
491.89
446.73
39.62
Backbone Interconnect
41.91
16.39
Units
Unit Costs
U/M
Total
Estimated Take Rate
60%
Subscriber Installation
3536
$900
ea
$3,182,220
Total Miles Aerial Construction
488.64
$38,168
mile
$18,650,516
Total Miles UG Distribution
39.62
$52,200
mile
$2,068,111
Total Miles UG Backbone
16.39
$56,107
mile
$919,588
Professional Services (Aerial)
488.64
$5,990
mile
$2,926,936
Professional Services (UG)
56.01
$7,900
mile
$442,468
Professional Services (Special)
1
$280,000
ea
$280,000
Pole Attachment
1
$810,542
Total Electronics
$1,398,841
$30,679,221

Pole
Attachment

$810,541.76
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Alternate PFSA Conventional Underground Model
Distribution miles, based on
road mileage routes.
Totals
Backbone Interconnect
Estimated Take Rate
Subscriber Installation
Total Miles UG Distribution
Total Miles UG Backbone
Professional Services (UG)
Professional Services (Special)
Total Electronics

Unserved by Unserved
Broadband Road Miles
5893
491.89
Units
Unit Costs
60%
3536
$900
491.89
$52,200
58.30
$56,107
550.19
$7,900
1
$280,000

U/M
ea
mile
mile
mile
ea

Estimated
UG Miles
491.89
58.30
Total
$3,182,220
$25,676,885
$3,270,860
$4,346,492
$280,000
$1,398,841
$38,155,297
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Alternate PFSA Underground with Directional Drilling
Distribution miles, based on
road mileage routes.
Totals
Backbone Interconnect
Estimated Take Rate
Subscriber Installation
Total Miles UG Distribution
Total Miles UG Backbone
Professional Services (UG)
Professional Services (Special)
Total Electronics

Unserved by Unserved
Broadband Road Miles
5893
491.89
Units
Unit Costs
60%
3536
$900
491.89
$72,078
58.30
$71,891
550.19
$7,900
1
$280,000

U/M
ea
mile
mile
mile
ea

Estimated
UG Miles
491.89
58.30
Total
$3,182,220
$35,454,491
$4,191,010
$4,346,492
$280,000
$1,398,841
$48,853,053
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The Townships
How to read the data
The 15 townships were all mapped individually, but with the idea that they are part of an overall design strategy. This approach allows this
project to proceed as a single 15 Township endeavor, but it also allows individual Townships to use the data for individual planning, or as part of
a consortium of neighboring Townships. There is data provided in the maps and narratives that are not included in the 15 Township Design and
Cost Estimates.
Extensions shown in the green boxes on the narrative pages reflect actual footage that extends into neighboring townships. In some cases, the
footage is shown as “0” since that footage is already added in the township calculations, and no extra is needed to service the adjacent
township. There may be a need, however, to adjust fiber counts depending upon if these segments are serving one township, (one side of the
road) or two townships (both sides of the road).
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Ann Arbor Township
Ann Arbor Township is almost 90% served by Comcast, with just a few areas unserved. With one exception, everything south of M-14 is served.
There is one parcel with two residences on Old Earhart that does not have access to Broadband Cable (highlighted in plum color on the map).
Building fiber to this single location from the north side of Ann Arbor Township would be very costly, and would require an M-14 highway
crossing, adding considerably to the cost. There is, however, a multi provider cellular tower about 2500’ south of the property that appears to
host at least three major carriers. Each of these carriers should be able to provide near maximum signal strength to this parcel, and 4G LTE
technology meets FCC minimum threshold performance when optimum signal strength is available.
Two roads in Ann Arbor Township are more practical to be serviced from Northfield Township, due primarily to the fact that Northfield also
needs to service homes in their township along these same roads. They are listed as optional for Ann Arbor Township but are not included in the
overall 15 Township project.
Total Footage
Total Mileage for County Project

66,042
12.51

Joy Road (Optional)
Mother Teresa Dr (Optional)

12,435
2,043

Total Optional Footage
Optional Mileage

14,478
2.74

Total Optional Miles covered by other Townships
Total Township Miles to reach all unserved Parcels

Optional build not included in
county wide total. Joy Road
area is included in Northfield

2.74
15.25
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Ann Arbor Township Map
Fiber Node

Township Hall

3792 Pontiac Trail
Ann Arbor, Michigan 48105
Parcels

1290

Served

1155

Unserved

135

Miles of Fiber Needed

12.51

Highway Crossings

1 – US23

Railroad Crossings

0

Map Key
Served Parcels
Unserved Parcels
Private FTTH
Other
Interconnect Aerial
Interconnect Buried
Distribution Fiber (County)
Distribution Fiber (Optional)
DTE/CE Service Area Boundry
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Augusta Township
Due to its proximity within the County, Augusta Township does not have a practical need to have connectivity from adjacent York Township, nor does it make
sense to connect from Augusta to York (except with the County Backbone Interconnect). Augusta is also mostly served by Comcast, but has several isolated
groups of unserved parcels that have served parcels adjacent to them. Some of these locations are as few as one or two unserved parcels with next door
neighbors that are serviced. Significant reductions in fiber miles and costs could be realized if the local cable provider would extend their network, in some
cases, less than a few hundred feet. Each group of (or individual) parcels do have different circumstances, and each unserved parcel should be re-evaluated
prior to committing cost to an alternative fiber solution.
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Augusta Township Map
Fiber Node
Township Hall
8021 Talladay Rd
Willis, Michigan 48191
Parcels

2406

Served

2226

Unserved

180

Miles of Fiber Needed

24.6

Highway Crossings

0

Railroad Crossings

3

Map Key
Served Parcels
Unserved Parcels
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Other
Interconnect Aerial
Interconnect Buried
Distribution Fiber (County)
Distribution Fiber (Optional)
DTE/CE Service Area Boundry

33
DCS Technology Design, LLC

Bridgewater Township
Bridgewater is the second most unserved township in Washtenaw County, with only 2 of 730 parcels serviced. The two served parcels (light green on the map)
are fed from a single Fiber Node that was installed into a fiber interconnect cable that runs along several rural roads in Bridgewater and Saline Townships,
connecting the Village of Manchester and the City of Saline. This is the only node on this interconnect that is outside of the Village and City limits of the two
towns. Out of the fiber node is a small amount of Coax Cable providing service to the two parcels. It is not clear why additional Coax was not run to serve more
homes since the two parcels are in an area where the density of homes is fairly high, and in the range that many cable companies would consider servicable.
Much of the Northeast corner of Manchester Township is fed from Bridgewater due to that area being isolated from the rest of the township by the Village of
Manchester borders. Freedom Township can service a couple of border roads on the North edge of Bridgewater since it already needs to provide service to
homes on the North sides of those roads. Those roads are listed as optional, and not included in the 15 Township Network.
Clinton/E Austin Rd (Manchester Twp)
Schwab Rd (Manchester Twp)
Hogan Rd (Manchester Twp)
Cedar Ln (Manchester Twp)
Logan Rd (Manchester Twp)
Willow/Sheridan/Bowers (Manchester Twp)
Allen Rd (Manchester Twp)
Sheridan (Manchester Twp)
Total Footage
Total Mileage for County Project
Eisman/Bemis (Optional)
Bemis Rd (Optional)

Total Optional Footage
Optional Mileage
Total Optional Miles covered by other Townships
Total Township Miles to reach all unserved Parcels

2,941
5,259
821
899
1,106
2,185
684
0

Serves Manchester Township, included in total
for county wide build. Sheridan shows no
footage since it also serves the east side of the
road for Bridgewater. Fiber count may need
increasing to also serve Manchester on the
west side of the road.

318,163
60.26
3,731
7,605

Optional build not included in county wide
total. These areas are included in Freedom
Township Totals

11,336
2.15
2.15
62.41
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Bridgewater Township Map
Fiber Node
Township Hall
10990 Clinton Rd
Manchester, Michigan 48158
Parcels

730

Served

2

Unserved

728

Miles of Fiber Needed

60.26

Highway Crossings

1 – US12 UG

Railroad Crossings

0

Map Key
Served Parcels
Unserved Parcels
Private FTTH
Other
Interconnect Aerial
Interconnect Buried
Distribution Fiber (County)
Distribution Fiber (Optional)
DTE/CE Service Area Boundry
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Dexter Township
Dexter Township has a little less than 10% of their township unserved, most of which is in the center, and the Soutwest corner of the township. Comcast has a
pending Grant application with the state of Michigan that, if received, will reduce the Southwest corner’s unserved area significantly. There are several
unserved areas that should be re-evaluated as they would be much more economically served by Spectrum Cable than to build extra miles of fiber to service
pockets of a dozen or less homes.
Dexter is also best positioned to service some homes in Sylvan and Lima Townships, rather than those townships building extensive extensions to their networks,
incurring far more cost. Dexter Township has homes along the north side of McKinley Rd. The extensions listed below are all off that streatch of road. This
same streatch may also be in the Comcast Grant plan, which means Comcast should consider extending to these homes as part of that build. These extensions
are included in the 15 Township plan.

Pheasant Ridge Ct (Lima Twp)
Reeves Lane (Lima Twp)
Fen Ridge Dr (Lima Twp)

1,921
628
884

Serves Lima Township, included
in total for county wide build

McKinley Rd south of Cooper Ridge (Sylvan Twp)

3,492

Serves Sylvan Township,
included in total for county
wide build

Total Footage
Total Mileage for County Project

154,195
29.20
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Dexter Township Map
Fiber Node
Township Hall
6880 Dexter Pinckney Rd
Dexter, Michigan 48130
Parcels

2972

Served

2681

Unserved

291

Miles of Fiber Needed

29.2

Highway Crossings

0

Railroad Crossings

0

Map Key
Served Parcels
Unserved Parcels
Private FTTH
Other
Interconnect Aerial
Interconnect Buried
Distribution Fiber (County)
Distribution Fiber (Optional)
DTE/CE Service Area Boundry
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Freedom Township
Based on the percentage of homes unserved, Freedom township is one of only two townships that are 100% unserved. It would however, be one of the easiest
builds in the county due to its many miles of wide open aerial power plant. The poles are further apart and generally free of any make ready requirements.
Freedom Township has one concentrated area of homes around Pleasant Lake that is surprisingly unserved. This is the only lake community that was
encountered in all of the 15 Townships that did not have access to Broadband services. Freedom Township will service Lima, Lodi, Bridgewater and Sharon
Townships with additional capacity on fibers routed along border roads. Lima and Sharon township will be servicing similar border roads shown below as
Optional.
Loeffler Rd (Lima Twp)
S Fletcher Rd (Lima Twp)
Pleasant Lake to Parker north (Lodi Twp)
Eisman to Bemis (Bridgewater Twp)
Bemis (Bridgewater Twp)
Kothe Rd

Total Footage
Total Mileage for County Project

1,146
1,945
0

Serves Lima Township, included in total for county wide build
Serves Lodi Township, included in total for county wide build.
Footage is zero since this segment serves Freedom Twp too.
Serves Bridgewater Township, included in total for county wide
build. Footage is zero since this segment serves Freedom Twp too.
Serves Sharon Township, included in total for county wide build.
Footage is zero since this segment serves Freedom Twp too.

0
0
0

296,621
56.18

Fletcher Rd (Optional)
Peckins Rd (Optional)
Peckins Rd (Optional)

2,103

Total Optional Footage
Optional Mileage

7,282
1.38

Total Optional Miles covered by other Townships
Total Township Miles to reach all unserved Parcels

1.38
57.56

Optional build not included in county wide total. Loeffler Road is
included in Lima Township Totals
Optional build not included in county wide total. Peckins Road is
included in Sharon Township Totals

5,179
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Freedom Township Map
Fiber Node
Township Hall
11508 Pleasant Lake Rd
Manchester, Michigan 48158
Parcels

707

Served

0

Unserved

707

Miles of Fiber Needed

56.18

Highway Crossings

0

Railroad Crossings

0

Map Key
Served Parcels
Unserved Parcels
Private FTTH
Other
Interconnect Aerial
Interconnect Buried
Distribution Fiber (County)
Distribution Fiber (Optional)
DTE/CE Service Area Boundry
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Lima Township
Lima Township has limited served areas through extensions from Scio Township (paid for by a resident on Steinbach Rd) and the City of Chelsea. They also have
another resident funded extension on N Lima Center Rd that seems to be limited to a new development, and a few homes along the route to get to that
development. Lima is also home to the largest Private FTTH provider in the Southeast corner that is serving about 20+ parcels in Lima, and a few more than that
in Scio Township. This is a true FTTH network that has the capacity to offer Gigabit speeds, and has plans to extend further into the township.
Lima has no shared border routes, but will be serviced by Sylvan on the western border, and Dexter in the Northwest corner. Note the extent of the optional
build to McKinley Rd. This route would have to pass through the City of Chelsea, which would have higher costs than much of the rural build. It is far more
economical for Dexter to pick up the handful of homes from a route that is already needed for their township.

Total Footage
Total Mileage for County Project
Dexter Chelsea to McKinley to Fen Ridge (Optional)
Pheasant Ridge Ct (Optional)
Reeves Lane (Optional)
Jerusalem to Waltrous South (Optional)

Total Optional Footage
Optional Mileage
Total Optional Miles covered by other Townships
Total Township Miles to reach all unserved Parcels

283,293
53.65
19,478
1,921
628

Optional build not included in county wide
total. McKinley Road area is included in
Dexter Township Totals

5,889

Optional build not included in county wide
total. Waltrous Road area is included in
Sylvan Township Totals

27,916
5.29
5.29
58.94
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Lima Township Map
Fiber Node
Township Hall
11452 Jackson Rd
Dexter, Michigan 48130
Parcels

1518

Served

642

Unserved

876

Miles of Fiber Needed

53.65

Highway Crossings

2 – I94

Railroad Crossings

3

Map Key
Served Parcels
Unserved Parcels
Private FTTH
Other
Interconnect Aerial
Interconnect Buried
Distribution Fiber (County)
Distribution Fiber (Optional)
DTE/CE Service Area Boundry
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Lodi Township
Lodi is just over 70% served by Comcast, primarily along the eastern and northern boundries where home density is high. From a total area view however, over
half of the township is unserved. The unserved area along Saline Waterworks is isolated inside served areas, but would not require a great deal of additional
cost to be part of an overall Township and County network. Lodi Township does not service any adjacent townships, but does have three areas that would be
more economically served by adjacent townships.

Total Footage
Total Mileage for County Project

239,495
45.36

Waters north on S Parker to Scio Church (Optional)

8,177

Optional build not included in county wide
total. This area is included in Scio Township
Totals

Pleasant Lake to Parker north (Optional)
Lindemann to S Parker Rd north (Optional)

4,139
2,386

Optional build not included in county wide
total. This area is included in Freedom
Township Totals

Williamsburg on the River Rd (Optional)

7,773

Optional build not included in county wide
total. This area is included in Saline Township
Totals

Total Optional Footage
Optional Mileage
Total Optional Miles covered by other Townships
Total Township Miles to reach all unserved Parcels

22,475
4.26
4.26
49.62
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Lodi Township Map
Fiber Node
Township Hall
3755 Pleasant Lake Rd
Ann Arbor, Michigan 48103
Parcels

2141

Served

1500

Unserved

641

Miles of Fiber Needed

45.36

Highway Crossings

0

Railroad Crossings

0

Map Key
Served Parcels
Unserved Parcels
Private FTTH
Other
Interconnect Aerial
Interconnect Buried
Distribution Fiber (County)
Distribution Fiber (Optional)
DTE/CE Service Area Boundry
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Manchester Township
Manchester Township is the most unserved towship with nearly 1200 unserved homes and businesses. It also has the largest build requirements of all townships
with over 75 miles of fiber routes. This township may also require more underground installation due to the location of many of the pole lines set way back into
heavily wooded areas. It may be more practical to direct bury cable in these instances in the road ROW. Manchester Township does not service any adjacent
Townships, however it would require nearly 9 ½ more miles of fiber to feed residents northeast of the Manchester Village limits, and east of M-52. The area
northeast of the village is better served from Sharon Township and avoids potentially extensive make ready work to build through the village, or potentially
costly underground routes. Bridgewater Township servicing everything east of M52 is more economical, and avoids costly additional MDOT permitting for M52.

Total Footage
Total Mileage for County Project
Logan/Sheridan (Optional)
Hogan/Cedar Ln (Optional)
Sooten/Parr/E Austin Rd (Optional)
E Austin Rd (Optional)
City/Hubbard/Parr (Optional)
E Duncan St (Optional)
Dutch to Sharon Valley (Optional)
Total Optional Footage
Optional Mileage
Total Optional Miles covered by other Townships
Total Township Miles to reach all unserved Parcels

396,324
75.06
20,678
5,706
7,027
961

Optional build not included in county wide
total. These areas are included in Bridgewater
Township Totals

5,499
1,329
8,343

Optional build not included in county wide
total. These areas are included in Sharon
Township Totals

49,543
9.38
9.38
84.44
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Manchester Township Map
Fiber Node
Township Hall
275 S. Macomb
Manchester, Michigan 48158
Parcels

1195

Served

1

Unserved

1194

Miles of Fiber Needed

75.06

Highway Crossings

0

Railroad Crossings

0

Map Key
Served Parcels
Unserved Parcels
Private FTTH
Other
Interconnect Aerial
Interconnect Buried
Distribution Fiber (County)
Distribution Fiber (Optional)
DTE/CE Service Area Boundry
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Northfield Township
Northfield Township is nearly 84% served by Spectrum Cable, which only represents about half of the total area. This is due to the high density of homes around
the lakes. The unserved areas are mostly contiguous, but some overbuilding of Spectrum will need to occur to reach the south and northwest areas. The
southwest corner of Northfield, west of US23 is better serviced from Webster Township, and avoids an extra US23 highway crossing. There are isolated homes
along 8 Mile that would be better served by Spectrum, but are included in the 15 Township project, adding about 2 ½ miles for less than a dozen homes.

Mother Teresa Dr (Ann Arbor Twp)
Joy to Pontiac Trail (Ann Arbor Twp)
Joy to Earhart North (Ann Arbor Twp)
Total Footage
Total Mileage for County Project

2,043
0
0
192,714
36.50

North Field Church US23 Cross to Maple North (Optional)
Hellmer to Joy (Optional)
Whitmore Lake to Joy Road (Optional)

19,353
11,098
16,621

Total Optional Footage
Optional Mileage

47,072
8.92

Total Optional Miles covered by other Townships
Total Township Miles to reach all unserved Parcels

Serves Ann Arbor Township, included in total for county
wide build. Footage is zero because these segments serve
Northfield Twp too.

Optional build not included in county wide total. Area
within North Territotial to Joy and Maple to Whitmore
Lake is included in Webster Township Totals

8.92
45.41
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Northfield Township Map
Fiber Node
Township Hall
8350 Main St
Whitmore Lake, Michigan 48189
Parcels

2947

Served

2471

Unserved

476

Miles of Fiber Needed

36.5

Highway Crossings

1 – US23

Railroad Crossings

0

Map Key
Served Parcels
Unserved Parcels
Private FTTH
Other
Interconnect Aerial
Interconnect Buried
Distribution Fiber (County)
Distribution Fiber (Optional)
DTE/CE Service Area Boundry
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Saline Township
Saline Township has nearly 40% of the township residents served, mostly along the Macon and Jordan road corridors, but it covers a relatively small area in
comparison to the overall township area. The extensive agricultural use of land means Saline Township has close to the lowest density in the county. Saline
Township is better situated to serve a small development in Lodi Township, as well as much of the western and southwestern areas of York Township. One
stretch of Parker Rd is better served by Bridgewater Township since it has homes on the west side of the road and must service them already.

Williamsburg on the River Dr

Saline Milan Rd (York Twp)
Mooreville /E Willow (York Twp)
Moorville Rd (York Twp)
Arkona/Ridge Rd/Hack/Dennison (York Twp)
Day Rd (York Twp)
Petersburg Rd (York Twp)
Total Footage
Total Mileage for County Project

5,514

Serves Lodi Township, included in total for
county wide build

7,091
8,430
1,718
28,906
5,326
1,520

Serves both York Township, included in total
for county wide build

316,970
60.03

Austin to Parker (Optional)

2,421

Total Optional Footage
Optional Mileage

2,421
0.46

Total Optional Miles covered by other Townships
Total Township Miles to reach all unserved Parcels

0.46
60.49

Optional build not included in county wide
total. Parker Road area is included in
Bridgewater Township Totals
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Saline Township Map
Fiber Node
Township Hall
5731 Braun Rd
Saline, Michigan 48176
Parcels

656

Served

259

Unserved

397

Miles of Fiber Needed

60.03

Highway Crossings

0

Railroad Crossings

0

Map Key
Served Parcels
Unserved Parcels
Private FTTH
Other
Interconnect Aerial
Interconnect Buried
Distribution Fiber (County)
Distribution Fiber (Optional)
DTE/CE Service Area Boundry
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Scio Township
Scio Township is the most populated township in this study, with the highest percentage of served homes, 94.55%. Because of different factors, it is difficult to
justify Scio Township having its own fiber node. Except for a small area near the Township Hall, along Marshall Rd, all other unserved areas in Scio could be
more economically fed from other townships. But to provide all townships in this study some autonomy, Scio has been included with a fiber node at the Town
Hall, which can service the Marshall Road area, and with an I-94 crossing, can feed an area in the southwest corner. The RR crossing on N Zeeb road still makes it
cost prohibitive to feed the area north of Huron River Dr from the Scio Node. That will be fed from Webster Township. It should however be kept as an option to
eliminate the Scio Township node. This would eliminate one Node and an I-94 highway crossing, but would not reduce the overall fiber mileage for the county
network. The southeast corner of Scio, and the Marshall Rd corridor would then be fed from Lima Township.
Total Footage
Total Mileage for County Project

70,672
13.38

Zeeb Rd to Huron River (Optional)
E Pineview
W Pineview
Hermania Ct
Huron River Ct
Zeeb Rd south of Joy
Hickory Nut Ln
Huron River/Zeeb to Hermania Ct (Optional)

7,352
3,568
1,818
1,664
911
4,959
632
10,041

Optional build not included in county wide
total. Huron River Drive area is included in
Webster Township Totals

4,253

Optional build not included in county wide
total. 1850 Parker Rd is included in Dexter
Township Totals

Marshall to 1850 Parker (Optional)

Total Optional Footage
Optional Mileage
Total Optional Miles covered by other Townships
Total Township Miles to reach all unserved Parcels

35,198
6.67
6.67
20.05
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Scio Township Map
Fiber Node
Township Hall
827 N Zeeb Rd
Ann Arbor, Michigan 48130
Parcels

6132

Served

5798

Unserved

334

Miles of Fiber Needed

13.38

Highway Crossings

1 – I94

Railroad Crossings

0

Map Key
Served Parcels
Unserved Parcels
Private FTTH
Other
Interconnect Aerial
Interconnect Buried
Distribution Fiber (County)
Distribution Fiber (Optional)
DTE/CE Service Area Boundry
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Sharon Township
Sharon Township is one of two townships that are 100% unserved, but there are 4 parcels near the Sylvan Township border that are planned in a private FTTH
build that is under construction now. Sharon Township will serve the northeast area of Manchester Township near the Village limits. Sharon Township also has
two areas being fed from adjacent Townships, Sylvan and Freedom.

M-52 (Manchester Twp)
Sharon Valley Rd (Manchester Twp)
Parr Rd (Manchester Twp)
Total Footage
Total Mileage for County Project
Sylvan Rd north of Lehman (Optional)
Lehman Rd (Optional)

Kothe south of Pleasant Lake (Optional)
Kothe (Optional)

Total Optional Footage
Optional Mileage
Total Optional Miles covered by other Townships
Total Township Miles to reach all unserved Parcels

1,792
3,244
2,401

Serves Manchester Townships, included in total
for county wide build

334,964
63.44
1,363
10,775

Optional build not included in county wide
total. These areas are included in Sylvan
Township Totals

1,098
3,886

Optional build not included in county wide
total. Kothe Road area is included in Freedom
Township Totals

17,122
3.24
3.24
66.68
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Sharon Township Map
Fiber Node
Township Hall
18010 Pleasant Lake Rd
Manchester, Michigan 48158
Parcels

777

Served

0

Unserved

777

Miles of Fiber Needed

63.44

Highway Crossings

0

Railroad Crossings

0

Map Key
Served Parcels
Unserved Parcels
Private FTTH
Other
Interconnect Aerial
Interconnect Buried
Distribution Fiber (County)
Distribution Fiber (Optional)
DTE/CE Service Area Boundry
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Sylvan Township
Sylvan Township is about 57% served by Comcast. There are a number of isolated pockets of unserverd homes that require overbuilding Comcast to get to these
areas, adding additional fiber miles to the project. It may be considered to provide extra capacity to feed currently served homes that are along these extra
routes. The Sylvan Township distribution will also service two roads in Lima Township, and three roads in Sharon Township. There is an optional segment that
would be required to feed some homes on McKinley in the northeast corner of the township, but but the current plan is to use an extension from Dexter
Township for these homes.

Sager to Waltrous (Lima Twp)
Jerusalem to Waltrous (Lima Twp)

Wheeler Dr (Lima Twp)
Walker Way (Lima Twp)
Sylvan to Scio Church (via Sharon Twp)
Total Footage
Total Mileage for County Project

777
611

631
838
23,930

Serves Sharon Township, included in total for
county wide build

252,604
47.84

Sibley to McKinley (Optional)

10,888

Total Optional Footage
Optional Mileage

10,888
2.06

Total Optional Miles covered by other Townships
Total Township Miles to reach all unserved Parcels

Serves Lima Township, included in total for
county wide build

Optional build not included in county wide
total. McKinley Road area is included in Dexter
Township Totals

2.06
49.90
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Sylvan Township Map
Fiber Node
Township Hall
18027 Old US-12
Chelsea, Michigan 48118
Parcels

1445

Served

828

Unserved

617

Miles of Fiber Needed

47.84

Highway Crossings

2 – I94

Railroad Crossings

2 (1 Drop)

Map Key
Served Parcels
Unserved Parcels
Private FTTH
Other
Interconnect Aerial
Interconnect Buried
Distribution Fiber (County)
Distribution Fiber (Optional)
DTE/CE Service Area Boundry
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Webster Township
Webster Township has less than 14% unserved homes, but they are spread across seven clusters of parcels, requiring overbuilding of existing provider systems.
Additional capacity may be considered to offer service to already served homes that are being passed. Webster has no adjacent township feeds, but it does
have feeds reaching into Scio Township and Northfield Townships.

Joy to Huron River to Pineview (Scio Twp)
E Pineview (Scio Twp)
W Pineview (Scio Twp)
Hermania Ct (Scio Twp)
Huron River Ct (Scio Twp)
Zeeb Rd south of Joy (Scio Twp)
Hickory Nut Ln (Scio Twp)

10,497
3,568
1,818
1,664
911
4,959
632

Serves Scio Township, included
in total for county wide build

North Field Church to Whitmore Lake Rd (Northfield Twp)
Whitmore Lake to Joy Road (Northfield Twp)
Hellmer to Joy (Northfield Twp)

8,931
16,621
11,098

Serves Northfield Township,
included in total for county
wide build

Total Footage
Total Mileage for County Project

226,385
42.88
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Webster Township Map
Fiber Node
Township Hall
5665 Webster Church Rd
Dexter, Michigan 48130
Parcels

2915

Served

2521

Unserved

394

Miles of Fiber Needed

42.88

Highway Crossings

0

Railroad Crossings

0

Map Key
Served Parcels
Unserved Parcels
Private FTTH
Other
Interconnect Aerial
Interconnect Buried
Distribution Fiber (County)
Distribution Fiber (Optional)
DTE/CE Service Area Boundry
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York Township
York Township is nearly 90% built out by Comcast, with unserved areas left spread out across the entire township. Like Scio Township, it is difficult to justify York
Township having its own fiber node. However, for the same autonomy reasons, York currently has a fiber node to service areas around Mooreville, and north of
the City of Milan to the east edge of the township. This would require about 15 miles of the 24.65 shown as County Mileage of fiber. The remaining 9 miles of
fiber, which includes crossing US23, are for a handful of homes on the north side of York, which will be prohibitively more expensive than if Comcast built out
these homes from facilities already in the area. If it is determined that the York Fiber Node can be eliminated, the 15-mile area could easily be picked up from
Augusta Township.

Total Footage
Total Mileage for County Project

130,130
24.65

Saline Milan Rd/Maple Rd (Optional)
Petersburg Rd (Optional)
Day Rd (Optional)
Dennison/Hack (Optional)
Arkona/Ridge Rd (Optional)
Mooreville /E Willow (Optional)
Moorville Rd (Optional)
N Ridge to Arkona (Optional)

18,259
1,520
5,326
17,079
14,536
8,430
7,954
2,544

Total Optional Footage
Optional Mileage

75,648
14.33

Total Optional Miles covered by other Townships
Total Township Miles to reach all unserved Parcels

Optional build not included in county wide
total. Huron River Drive area is included in
Webster Township Totals

14.33
38.97
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York Township Map
Fiber Node
Township Hall
11560 Stony Creek Rd
Milan, Michigan 48160
Parcels

2767

Served

2488

Unserved

279

Miles of Fiber Needed

24.65

Highway Crossings

2 – US23

Railroad Crossings

0

Map Key
Served Parcels
Unserved Parcels
Private FTTH
Other
Interconnect Aerial
Interconnect Buried
Distribution Fiber (County)
Distribution Fiber (Optional)
DTE/CE Service Area Boundry
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Appendix A
15 Township Served/Unserved Composite Map
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Map Key
Served Parcels
Unserved Parcels
Private FTTH
Other
Non-Parcel

DCS Technology Design, LLC

