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GENERAL ENGINEERING SCOPE
Design the aerial and underground infrastructure outlined by UTOPIA to a suitable scale using
GPS systems and conventional field engineering tools. The coordinate system to be used is NAD
83 State Plane Utah Central FIPS 4302 Feet. Survey data will be required to have a SUB FOOT
(<12 inch) accuracy in the X, and Y axis. Design requirements include but are not limited to plotting
a running line, identifying the locations of major features such as all poles and pole information,
manhole lids, hydrants, and underground utilities. The fielding survey will be collected where public
utility easements or rights-of-way are available. Placement of the proposed facilities will not be
accepted in private easement(s) as a deliverable unless approved by UTOPIA before designing.
The details of the requirements and process of design will be outlined throughout this document
and should be approved by an Authorized UTOPIA staff member before any modification or
changes can be accepted.
This document provides:
1. Engineering design guidelines for the Utah Telecommunication Open Infastructure Agency
(UTOPIA) Fiber-to-the-Home (FTTH) project.
2. Guidelines for preparing engineering construction plans and pole loading packages while
ensuring accurate and standard drawings.
3. Guildelines for the development and completion of the electronic deliverables.
1.1 DELIVERABLES
Submit drawings for permitting and ROW and revise as needed throughout the entire
permitting process in order to finalize engineering designs. Drawings shall be created
using AutoCAD or GIS. The final AutoCAD deliverable must conform to the GIS
standards and must have the correct object, line and block data before UTOPIA will
accept the deliverable.
Produce scaled drawings in Shapefile format, .DWG format and 11x17 PDF.
Weekly progress reports are required on the design of the network. Track and
document any and all changes from the original design using a tracking method
approved by UTOPIA.
Support the fiber optic cable distribution and splicing design by verifying addresses
and place unit count information on the drawings. Merge all of the cable distribution,
splicing, and conduit plans for fiber placement on the final construction prints in a
format and layout approved by UTOPIA.
Provide a timeline for the approved footprints under design and deliver the final product
outlined in the contract. That schedule will be used to support the construction timeline
and will be reviewed to ensure completion. Consequences for a late delivery of a
footprint may result in the termination of the contract, the termination of existing
footprint or short pay for the completion of the late footprint.
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DOCUMENT FLOWCHART
2.1 METHOD OF DEVELOPMENT
This project requires multiple steps throughout the design process in order to complete
the final construction deliverables. The following flow chart defines the steps and
descriptive processes.
High Level Design- UTOPIA will provide high level design from Biarri in the form of a
Shapefile. The Biarri design will give an estimated number of addresses and cable
sizing count, overall undeground routes and aerial routes. UTOPIA will provide exisitng
infrastructure and address.plat data as well. The engineering firm will use the Biarri
design as start point for engineering. They will need to pick the best side of the road
for construction and where street crossing are optimal.UTOPIA will also provide a Fiber
Allocation Table template.
.
Field Route engineering – UTOPIA requires the engineering contractor to phyisically
drive out the footprint routes during the to ensure constructability and to vefity
accurancy of the drafting based on the field notes.This step the engineering firm will
note any subsurface utilities that may be an issue. Also they are to identitiy any permits
that are needed ie Canal, UTA, railraod etc. Engineering to verifyu ROW/Easement.
They also can identify thebest locations for street crossing and handhole placements
(some driveways may but agaist each other preventing handhole placement,
CAD Prelimanary Design – While the cable, conduit and splice data is being
prepared, the CAD staff can continue with the development of the construction prints
by creating the sheet layouts, getting the typicals ready, preparing the unit calls and
preparing the pole loading data sheets. Once the Cable/Conduit Route plans are
completed, the CAD staff will place all of the construction units, detailed construction
notes, dimensions, poles data, and splicing information on the drawings. During the
CAD process, the field engineers will be checking over the drawings to ensure CAD
and design accuracy from the field notes. During the check process, the engineer will
review the routing plans against the route/cable data received, check the unit calls,
review restoration calls, review all address locations and unit counts, check for
dimensions and prepare the footprint package for the final UTOPIA review. During the
design process the pole application and loading data should be underway and ready
for submittal. See scope section for final deliverables. The CAD staff can also begin
prelimnary layout of the splicing and FAT based on cable route and sizes
QA/QC Processes- In step UTOPIA will review the Preliminary drawing and redline
with any needed corrrection. any final changes and make sure the electronic data
matches the hard copy prints UTOPIA requires 11x17 PDF drawings and a .DWG file
for this review. UTOPIA will return the drawings with redlines.
Add corrections and DCID’s, provide BOM- In this step the Engineering firm will
make the requested corrections to the design then send a shapefile to UTOPIA.
UTOPIA will populate the shapefile with ID’s and send back to the Engineering firm to
add the ID’s to running lines and transition points The engineering form will provide the
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design with ID’s and a BOM. At this point UTOPIA can use this design to begin
construction. The engineering firm will use this design to complete the splice schematic
and Fiber Allocation Table (FAT)
Splice Schematic and Fiber Allocation Table- Within one month of providing the
corrected design the Engineering firm is to provide a splice schematic and FAT for
UTOPIA review.
.Final Design- Engineering firm to add any needed splicing information to the design
UTOPIA Task
order with High
Level Design
/FAT/Address
Data
Field
Engineering
CAD Preliminary
Design
Splice
Schematic and
FAT
QC Splice
Schematic
Add Splice Data
to construction
drawings as
submit as Final
Design
Review
Preliminary
Design and
provide
corrections
Note: All design issues
must be identified early
Splice schematic and
FAT can be worked and
delivered in conjuction
with the Construction
drawings
BOM
Make
Corrections/
Request and
ADD DCIDs
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2.2 CIP PROCESS (CHANGE IN PLAN)
It may become necessary to make changes to approved drawings. The engineer is to outline
any required changes using a CIP. The CIP documents the issue, the recommended solution,
and all associated units and costs. This document and any supporting documents will be
submitted to UTOPIA for review and approval .
UTOPIA will review the design or field issues and will respond with an approval, or an alternate
solution or multiple solutions, and/or reference the design standards for clarification.
Field or
Design Issue
(CIP)
(Eng)
Review
and approve
or respond to
CIP
(UTOPIA)
Finalize CIP
and issue new
drawings
(Eng)
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CONTROLLING AUTHORITIES
All construction activities shall abide by the codes, rules, regulations, and specifications of the authority
that has jurisdiction over: Right of way, adjacent areas, public roads, property, etc.
3.1 CODES AND STANDARDS
Codes and standards encompass all aspects of the construction and telecommunications
industry. Codes are mandated by law whereas standards provide the rules, guidelines, and/or
protocols which govern technology, the interaction of technology elements, their performance
objectives, and the application of technology. Standards become a directive if stated within a
legal document or adopted as a corporate policy.
The Engineering Contractor is responsible for the following codes and standards while
performing engineering work on the projects to include but not limited too:
- The UTOPIA Engineering Standard
- National Electrical Safety Code
- National Electric Code
- Occupational Health and Safety Act (OSHA)
- All state, city and local rules and regulations that may apply
- Worker’s Compensation Board
- Any applicable standards herein
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UTOPIA’S NETWORK DESIGN PHILOSOPHY
4.1 UTOPIA NETWORK DESIGN
In determining the feasibility of building a true Fiber to the Home network, UTOPIA has created
a high-level network design. This design, though not an engineered design, was sufficiently
detailed to provide the cost analysis necessary to determine feasibility. Having established the
project is feasible as conceived, UTOPIA is preparing to move to the next step in the process
and seek a fully engineered network design.
To maintain the economic viability of the project as projected by the feasibility study, the final
network design must consider many of the design constraints used in that preliminary high-
level design and analysis. This document presents philosophies and assumptions used by
UTOPIA to create the preliminary UTOPIA network design. These assumptions and estimates
were derived and compiled from first-hand analyses of the physical and geographical
characteristics of the various UTOPIA cities, from data provided by local and national
construction and design companies, and from project experience held by staff members.
Because of their potential financial implications, deviations from these assumptions require
approval from UTOPIA.
4.1.1 Utopia Network Diagram
HP=Households
Passed
CAP
Metro-Hub Dedicated
Fibers
UTOPIA
POP
<5 mi
Avg. <1/2 mi
Community
Cabinet
or Hut
Managed Co-
location Facility Hub / Vault Cabinet or Hut Subscriber Splice
Box
Core Ring
Primary Trunks – 24 Divergent
Fibers per Hub
Distribution
Approx 24 Divergent
Fibers per Cabinet or
Hut
Up to 30k HP 800-2500 HP Up to 12 HP
Access
~1 fibers HP
Core Distribution Acces
s
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4.2 NETWORK ASSUMPTIONS
4.2.1 Subscriber Drops
The Subscriber drops are connections from the subscriber to the Access Level Fiber.
They include both aerial and underground fiber spans.
Maximum distance for an aerial or underground subscriber drop from a Customer
Access Point (CAP) shall not exceed 300 feet with exceptions approved by UTOPIA
Subscriber Drops will be drawn from a pole or handhole placed at the edge of parcel
feeding from a CAP to the center of the lot. The center of the parcel was selected
because in most cases the building is placed in the center of the lot.
Aerial and Underground drops will be distinguished by linetypes. Please reference
linetype typicals for examples.
4.2.2 Access Fiber
Access fiber is the fiber that runs from a Community Cabinet or a Community Hut to the
edge of each parcel within a Network Footprint. The UTOPIA model is preserved by using
the following parameters and assumptions.
Access fibers originating from the Community Cabinet or Community Hut should pass
the edge of each residential and commercial unit by either a CAP placed at the edge
of each parcel, a success based conduit feeding from the CAP placed to the edge of
each parcel, or an Aerial CAP placed two spans or less from the edge of each parcel.
Aerial plant/existing conduit is preferred in design and construction of the UTOPIA
network in order to minimize costs. Existing conduit routes are followed when
possible.
Underground construction should be placed down one side of each road (using the
shortest direct route) with laterals delivering conduit to parcel edges across the road.
Front yard easement was assumed in the preliminary design. Some backyard
easement may be available.
If the easement is unknown and existing utility routes are not available, use front yard
fiber deployment in ROW
Each Residential and Commercial Unit shall have one dedicated fiber except critical
facilities which shall have two geographically diverse fiber connections at the property.
Critical facilities include:
- Police
- Fire/Ambulance Services
- Hospitals
- City, State, & Federal government offices as directed
Multi-Dwelling Units (MDU)/ Multi-Tennant Units (MTU) shall have one fiber per unit
unless the MDU contains a single building, 4 stories or more in height and has 48 or
more units. Such high-rise buildings shall have 1:6 fiber to unit ratio for each high-rise
building.
Apartment Buildings shall have one fiber per building
Parcels where units are not known
- In Single Family Residential areas, each parcel shall receive 2 fibers per
½ acre.
- In high density residential and commercial areas shall receive 4 fibers per
½ acre.
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Vacant or agricultural land in rural areas shall not be subject to the criteria listed above.
In these areas, one fiber will be assigned to all existing homes and businesses as well
as any home or business that is under construction. Any platted and approved
subdivision will have one fiber per unit assigned to it as well.
No attempt will be made to forecast the future use of vacant parcels in rural areas.
The best way to provide service to these areas will be determined if and when
subdivision plats are approved by the respective governing authority. However, care
should be taken to leave room for growth in footprints where growth is likely.
For diversity, assumed minimum number of unique fiber directions from a Community
Cabinet is 2.
Large count cables should run from a Community Cabinet or hut to feed smaller
cables for CAPs. These larger cables should run as far as possible into the network
to avoid unnecessary taper points and splicing. Splice points will be designed where
larger cables can be accessed mid-span or butt spliced to smaller cables. These
smaller cables will run into each neighborhood and terminate at the edge of the
network footprint. Fiber deployment should average 1-2 field splices per household
passed not including the cabinet or hut splice.
Maximum length from community cabinet to subscriber is 2,000m.
4.2.3 Core Ring
A Core Ring is a geographically diverse, redundant fiber ring(s) connecting a group of
Hubs to a POP.
Contains 24 fibers per Hub on two physically diverse routes throughout the entire
path.
The Core ring should utilize the same routes as access level and/or distribution ring
fiber when possible.
4.2.4 Distribution Ring
A Distribution Ring is a geographically diverse and redundant fiber ring that connects one
or more Community Cabinets or Huts to a single Hub.
Each Distribution Ring shall not exceed 20 km in either direction between any cabinet
and its Hub.
When designing a ring to connect the Community Cabinets or Huts, design enough
fiber/conduit to expand to underdeveloped areas.
The Distribution Ring should utilize the same routes as access level and/or core ring
fiber when possible to minimize construction cost.
Each cabinet or hut should have 4 physical fibers available per 192 designed fibers
(8 logical, 4 in and 4 out) dedicated in the ring.
The physically redundant path entering a community cabinet or hut shall begin no
more than 25 feet after leaving cabinet or hut.
Distribution rings must maintain separation throughout the entire path.
4.2.5 Transition Points
A Transition Point is representing a network point feature, such as a handhole,flower
pot, pole, manhole,riser, aerial splice, cabinet, . Transition Points are placed along
the Network as necessary.
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4.2.6 POP
POP or (Point of Presence) contains CPS switch technology and will be housed in
secure facilities. It is the aggregation point for core ring fibers that terminate at each
hub.
A POP serves a geographic region (County or Metropolitan Area).
4.2.7 Hub
Serves from 10,000- 30,000 (95%) subscribers and 10-30 Community Cabinets or 3-
10 Community Huts.
Each Hub shall have 24 fibers along two diverse routes to a POP.
4.2.8 Community Cabinet Two Types
Generally serves 800-1000 units.
Should be placed in a central location within each footprint. Examples of preferred city
properties include schools, churches, parks, or government buildings for placement.
Connected via a distribution ring from a single hub back to the same hub.
Contains Access Distribution Switch (ADS) technology and is an aggregation point for
fibers terminating at the home or business.
Phannenberg (UTOPIA is no longer placing these cabinets)
1320 access level fibers (Max of 1344)
DDB (see typicals on the back of the manual)
One panel, two panel or three panel DDB
One panel terminates 1152 fibers
Two panel terminates 2304 fibers
Three panel terminated 3,456 fibers
FPPs are placing in these cabinets. Fiber tails are placed from the Cabinet to an HH3
where splicing is done
4.2.9 Community Hut Thermobond (see typicals in the back of the manual_
Generally serves 1000-3000 units.
Will terminate no more than 3408 access level fibers (max of 3456 including
distribution ring).
Should be placed in a central location within each footprint. Examples of preferred city
properties include schools, churches, parks, or government buildings for placement.
Connected via a distribution ring from a single hub back to the same hub.
Contains Access Distribution Switch (ADS) technology and is an aggregation point for
fibers terminating at the home or business.
4.3 NETWORK FOOTPRINTS
The Network Footprint is the coverage area boundary for a single Community Cabinet or
Hut.
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Footprint layout should take into consideration existing subscriber density as well as
areas of planned/possible expansion.
The Network Footprint should be created to allow a centrally located Community
Cabinet or Hut.
Cabinet or Hut placement within the footprint should allow divergent paths for access
fiber to deliver service to the home. This limits the affected area of a fiber cut within
the footprint.
4.4 GENERAL DESIGN GUIDELINES
For the purpose of pre-designing the network, general design guidelines and assumptions
were applied to keep design consistent. These guidelines are just general rules and can
be changed if necessary. Always utilize most cost-effective and efficient means of network
deployment and construction.
4.4.1 Splicing Design guidelines
Splicing should be designed in a location, whether aerial or underground,
accessible by a vehicle, whereas many splices as possible can be made at one
time in order to cut costs and improve splicing quality and efficiency.
A 600-1) splice enclosure may contain one cable with sizes not to exceed 96 fibers
and splices per location. The max number of drops to a 600-1 is 8
A B-Size 600-2 splice enclosure may contain multiple cables with sizes not to
exceed 96 count cables and 144 fiber splices per location.
A D-Size splice 600-3 enclosure may contain multiple cables with sizes not to
exceed 432 count cables and 480 fiber splices per location.
4.4.2 Aerial Design Guidelines
Follow Joint Use guidelines established by pole owner as well as Distribution
Construction Standards documents.
Both distribution and transmission poles will be attached to and should be utilized
in preference of underground construction whenever possible.
One strand attachment per pole; single strand attached, over-lash additional
cables as needed up to load tolerance.
All lashing will be “double lash.”
Risers will consist of 2” or 4” PVC. Galvanized pipe will only be used when required
by the power company.
Follow ground clearance minimums over driveways, roads, state roads, railroads
etc. as required by the local authority and NESC standards documents.
4.4.3 Underground Design Guidelines
Assume mostly directional bore when utilizing front yard easements. Directional
bore will be called out Although often driveways will often be pneumatic bore.
Access level conduit placed down single side of street and with laterals designed
to feed the other side of the street. It is preferred to cross at every fourth parcel but
can be less depending on the circumstances. Try to minimize street crossing as
the cities do not like potholing. See Example 1 and 2 below
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Place CAPs at every other parcel.
Lateral bores/trenches crossing roads to 4 or less units are considered success
based and only conduit and trace wire will be placed. Drop fibers will be pulled
back to splice case when customers sign up.
Assume most construction outside of the curb in park strip, sidewalk or front yard.
If there is not already some type of Enclosure at a direction change, a transition
point is placed, and attributes left blank. It may be used later to show a bore hole
or other feature.
NOTE: ANY CONSTRUCTION IN A UDOT ROW - THE MILE POSTS MUST BE
SHOWN ON THE CONSTRUCTION DRAWINGS
Example 1 of preferred Street crossing ratio- if designed like this there will be laterals
every fourth parcel.
Example of a less preferred crossing- this could be reduced to a single crossing
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Crossing Example 2
Cities Require Crossing to be at a 90 degree angle which will require a back bore in some cases. If
these are designed at an angle UTOPIA GIS will need correct to match the final construction costing
time and money
Add
251
Eliminate
crossing
At an angle
City won’t
allow
Crossing is 90 degree
backbore to property line
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GENERAL ENGINEERING GUIDELINES
Engineering design should provide for the development of the most economically feasible and
efficiently constructed route and should include the following criteria:
- Safety and Security of the Cable Facility
- Maintenance and Restoration Considerations
- Workman Safety
- Public Welfare and Safety
Ease of maintenance and facility security dictate two primary methods. At times it is
necessary to use foreign facilities. The use of foreign facilities is not a standard option.
The sequence of preference is as follows:
1. Aerial Construction
2. Underground Construction
3. Foreign Conduit
If conditions are encountered that make aerial placement impractical, underground
placement may be considered in accordance with the section on underground
Construction.
The use of existing/leased conduit is always an option whenever available and should
be reviewed before field survey is mobilized. Existing conduits can be identified through
the basemap data provided by UTOPIA.
The transmission quality and characteristics of the fiber optic cable are degraded if the
cable is subjected to excessive pulling tensions or excessively short bending radii. All
engineering designs should be made in a manner to avoid such circumstances. See
the cable placement section of the document for the cable manufactures specifications.
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CABLE TYPES
Aerial: All dielectric cable will be used on this project and will be lashed or overlashed as
designed. Micro fiber can be use but must be placed in a microduct if it is no UV rated
Underground Cable within the Easement or ROW in conduit: All dielectric cable will be used.
Micro fiber can be used
Locate wire will be placed during underground construction.
Fiber (Size) FOC to be provided if needed.
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AERIAL ENGINGEERING GUIDELINES
7.1 AERIAL GENERAL
Incorporate aerial plant in a project when:
UTOPIA has an existing Pole Attachment Agreement with the pole owners or
conditions are very favorable that a pole attachment agreement can be negotiated.
The condition of the pole line being considered shall economically justify aerial
cable placement (i.e., amount of “make-ready” work required).
Aerial plant is required by the governing authority or permitting agency.
Recurring vandalism or storm damage shall not occur.
Conventional aerial construction techniques shall be used in the placement of fiber optic
cable.
7.2 AERIAL FIELD SURVEY CHECK LIST
A segment is defined as the section of aerial route between any intersection object
(pole or mid-span junction). For each segment of an aerial route, the following is
required:
1. diameter of strand
2. clearance over major road or railroad in feet and inches
3. offsets from the back of curb line
4. guy type (overhead, pole-to pole, etc.)
5. strand tension
6. permits required
7. span measurement between poles
8. include maintenance coils where appropriate
The following is required at each pole for each new attachment
1. work operations
2. splice closure information
3. Type and count of the cable
4. cable size, include slack coils where appropriate
5. location of cable on the pole
a. which side (street or field)
b. point of attachment
6. Pole number
7. Guy type
a. overhead
b. pole-to-pole
c. sidewalk
d. side
e. dead-end
8. Guy size and length
9. Lead, height
10. Make ready
11. Riser information if applicable
12. Anchor information (type)
13. Cable Information
a. Slack symbols
b. Type and count of cable
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ADDITIONAL CONSIDERATIONS
Verify that UTOPIA has acquired the proper authorization from the structure owner
to attach UTOPIA facilities
Verify the condition of the pole line being considered will economically justify aerial
cable placement (i.e. amount of “make ready” work required)
Verify conventional aerial construction techniques can be used in the placement of
fiber optic cable
Verify all communication and power facilities
Verify Mid-span clearances between communication facilities and power facilities
Verify Bonding & Grounding requirements at all required locations
Verify Fiber & Strand meets vertical height clearance at Roads, Driveways,
Easements, Railroad Crossings and UDOT intersections
Verify new Fiber strand pole attachments meet or exceed NESC requirements
Verify Mid-span clamps are used where possible and J Hooks are avoided
Verify climbing space is maintained
Determine guying (Based on L/H ratio and size of suspension strand), including:
1. proper hardware to dead-end the strand
2. size of guy strand
3. guying generally
4. anchors
5. sidewalk guying
6. insulating guys
7. false dead ends
7.3 POLE MAKE-READY GUIDELINES
The engineering design should provide for the development of the most
economically feasible and efficiently constructed route providing it is equal to or
greater than NESC guidelines. NESC vertical height clearance at roads,
intersections, UDOT, driveways, easements, railroad crossings must be observed.
All vertical changes/alterations for make-ready will be done in 6” increments.
A pole sheet is required for each pole on an aerial project. Some information
needed is listed below. For a complete list see the Pole Survey Form below:
- Owner of the pole
- Owner’s ID # of the pole
- if no number put the street address in the blank
- Pole type
- i.e. wood, steel, concrete
- class
- height
- year set
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- location of all attachments on the pole to the point the strand attaches to the
pole
- All measurements are required in foot & inches. (i.e. 24’ 4”)
- which side is it on (i.e. street side or field side) and at what degree
- Point of Attachment (POA)
- Riser information (if applicable to the pole)
- Riser owner
- length (the point the cable attaches to the pole)
- Anchor information:
Existing
new
sidewalk
deadend
guy
information
overhead
pole-to-pole
sidewalk
side
size
lead, height
Identify all attachments that are in violation of NESC 40” standard clearance
including J-hooks for other utilities including Power, Comcast and Qwest. All
attachments must be identified, measured and corrected on the pole attachment
form.
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7.3.1 Pole Survey Form
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7.4 AERIAL ENGINEERING GUIDELINES
7.4.1 Overhead Plant Loading
Thermal Loading shall be applied for wires and conductors and shall be determined
according to their rated ampacity.
The design conductor temperature for the Thermal Loading condition is determined by
the amp capacity and conductor type.
Weather Loading shall be applied to the design of wire and cable attachments and to:
supports, poles, towers, foundations, guys, crossarms, pins, insulators and fastenings.
The National Electrical Safety Code (NESC) divides the contigous United States into three
storm-loading areas based on the frequency, severity, and damaging effect of ice and
wind storms (see below). The zones are designated LIGHT, MEDIUM, and HEAVY. Refer
to NESC Rules 250 A, B, and C for more detailed information.Where knowledge of local
weather conditions indicate more severe conditions than those indicated by the
designated Loading zone often occur, the Engineer should use the heavier zone
requirements. In addition, some localities have codes that are more stringent than the
NESC requirements. In these localities, the local codes shall be complied with.
LIGHT
MEDIUM
HEAVY
LIGHT
HEAVY
Figure 1: Storm Loading Area Classification Map.
7.4.2 Clearances
Clearances are provided for safety and electrical and mechanical criteria to ensure
qualitative service.
One significant safety component is to provide a minimum vertical separation, with a
primary rule to isolate the communication worker from electrical hazard and to provide a
work space, particularly on joint-use structures. This is addressed, in design, by
respecting and strictly adhering to space zones:
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Figure 2: Joint-Use Pole Space
Clearances between communications facilities and power facilities, clearances for
communications facilities above roadways and railroad tracks, and requirements for
climbing space are in accordance with the requirements of the NESC
Vertical clearances apply under conditions of maximum sag of the wires or conductors
whether thermally loaded or ice loaded. The computation of final maximum thermal sag
for a conductor shall be based on its final unloaded ambient air sag condition.
NOTE: REFER TO APPROPRIATE SECTION OF THE NESC AND OTHER
GOVERNING AUTHORITIES’ SPECIFICATIONS FOR CURRENT REQUIREMENTS.
The proposed maximum sag clearance over each road must be shown on the
construction drawings.
Power space
Safety space
Working space
Communication space
Communication
arrangements
Variable
separation
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7.4.3 Climbing Space
Climbing space is an unobstructed vertical space along the side of a pole. Climbing space
is preferable on the roadside or field side of poles.
In general, it consists of an imaginary box 2.5 ft. x 2.5 ft., past any conductors, cables,
crossarms or other attachments and shall extend at least 3 ft. above and 3 ft. below the
limiting attachments.
The climbing space at the various levels at the structure shall be arranged so that
transformers, crossarms etc., can be hoisted to the upper position of the structure.
The following Figure illustrates the methods on how the 2.5 sq. ft. climbing space can be
maintained where drop wires are involved.
Figure 3: Climbing Space Where Drop Wires are Involved
7.4.4 Working Space
Working space shall be provided on the climbing face of the structure.
Working space shall have the same horizontal dimensions as the Climbing Space and a
height not less than the vertical separations of line conductors carried at different levels
on the same structure, except that along crossarms, the working space shall extend to
the outermost pin positions of the crossarm.
d
Guard arm
(g) and (h): use span clamps to obtain climbing space
(e) and (f): when cable strand is available in the span,
distribute drops from span clamps
(a) and (b): when cable strand is not available in the span,
distribute drops directly from pole
((c) and (d): when climbing space cannot be obtained
on either the field or street side of the pole,
place a guard arm and distribute drops from it
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7.4.5 TREE TRIMMING GUIDELINES
7.4.5.1 822 Unit
This unit will be used to provide Five feet (5’) of clearance in all directions around the
proposed cables that are placed for UTOPIA. This will be shown on the engineering
prints as a line parallel with the running line of the cable, marking the approximate
distance to be trimmed with the unit item code and number of feet to be trimmed. This
item is per foot. See example A.
Example A:
7.4.6 SLACK SPAN GUIDELINES
Slack Span is defined as the span from the guyed pole to a dead end non-guyed pole.
This method of construction is to be used when it is not possible to place the required
guying at strand dead-end points. At dead ends where the required guying cannot be
placed, the last span is placed with less tension than is normally required.
7.4.6.1 Slack Span General
Where possible, use of an anchor guy or a pole-to-pole guy to support a strand dead-
end is preferred to the use of slack span construction. Where it is impractical to avoid
the construction of a slack span, the class of the un-guyed pole should be increased,
and it should be ground braced.
The pole owner will provide the approval for any proposed slack span construction.
There are several factors to consider when utilizing slack span construction:
- The length of the un-guyed span
- The class of the un-guyed pole
- The soil conditions
- The load on the un-guyed strand.
Generally, if the other utilities on the pole have used slack span construction our
attachment is likely to be approved.
7.4.6.2 Strand Stringing Tension Tables
Table A is a list of strand stringing tension for various strand sizes. Use minimum
stringing tension if the desired tension is not known/ specified.
TABLE A: Optional String Tensions for Slack Spans
Ambient
Temperature
Approximate Strand Stringing
Tension (Pounds)
6.6M
Stand
Size
10M
Strand
Size
100 F Min
Max
175
300
175
500
60 F Min
Max
300
500
300
800
20 F Min
Max
425
700
425
1100
124’ - 822
195ft 205ft
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Table B lists the approximate sag that can be expected at 60F for some typical slack
spans. The amount of sag must be added to the required above ground clearance to
obtain the correct height of attachment.
TABLE B: Approximate Slack Span Sags and Tensions at 60F
Strand Size Max. Cable
Weight (Pounds)
INITIAL Stringing Tension (Pounds)
Sag
(Inches)
Final
Tension
(Pounds)
Sag
(Inches)
Final
Tension
(Pounds)
Sag
(Inches)
Final
Tension
(Pounds)
6.6M (1/4) 500 27 1395 25 1490 - -
10M
(3/8)
800 31 2560 29 2742 27 2900
7.4.6.3 Construction of Slack Span
In cases where a dead-end pole is required to be installed, set the pole with a one-foot
rake, in the direction away from the slack span.
Where possible install an anchor guy on the second pole. For guying purposes,
consider the second pole as the strand dead-end pole and determine the size of the
guy in the usual manner. Install the guy for placement of a false dead end in
accordance with the following figure.
Figure 4: Anchor Guy Installed for Slack Span Construction
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Where an anchor guy cannot be placed on the second pole, install pole-to-pole guys
between the dead-end pole and the second pole and between the second pole and the
third pole as shown in the following Figure.
Figure 5: Pole-to-Pole Guys Installed for Slack Span Construction
Place the strand in the normal manner, deadening the strand on the slack span end
pole and supporting it in the cable suspension clamps on the other poles in preparation
for final tensioning.
A typical installation of a false dead end and the proper sequence for tensioning strand
at a slack span location is illustrated in the following Figure.
Sequence:
- install false dead-end,
- tension against false dead-end,
- tension slack span,
- tighten clamp, and
- tension should be equal at point a and point b.
Figure 6: False Dead End at Slack Span Location
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7.4.7 Strand Design Chart for Fiber Cable
Fiber cables are very light and normally weigh approximately 0.10 to 0.20 pounds per foot.
Therefore, long spans can be achieved on small diameter strands.
The following chart shows the maximum span length for typical fiber cables for a medium
region. This chart is calculated for the heavier 0.2 pounds per foot fiber cable. Therefore,
lighter cables (0.10 pounds/foot) can have maximum spans of 15 % more than the spans
shown in the chart below.
Maximum Span Length for Typical Fiber Cables
Maximum Span Length in Feet for Fiber Optic Cable
Storm Load
Region
Suspension Span
6.6M 6M 10M 16M 25M
Medium 375 575 775 1225 2050
7.4.7.1 Fiber Cable Sag
When designing fiber cable, clearances must be maintained.
The cable sag must be added to the minimum clearances to determine the minimum
attachment height of the cable.
The cable sag is different for the light, medium, and heavy storm load regions.
Sag calculations for a 0.2 pounds per foot (the heavier of the fiber cables) was made
for the different strands placed at standard tensions. Lighter cables will have less sag
than the 0.2 pounds per foot cables. The following Figures show the sag for the light,
medium, and heavy storm load regions.
Figure 7: Sag for A 0.2 Pounds Per Foot Fiber Cable; Light Load Areas
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Figure 8: Sag for A 0.2 Pounds Per Foot Fiber Cable; Medium Load Areas
.
Figure 9: Sag for A 0.2 Pounds Per Foot Fiber Cable; Heavy Load Areas
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7.4.8 Sidewalk Guy Guidelines
To calculate a sidewalk guy using the Typical SGA 10, follow the steps listed below:
STEP 1: Define the L/H of the sidewalk guy, for example where L=9 ft. and H=12 ft.
STEP 2: Determine the ratio of the L/H from step 1,
ANSWER is .75 or ¾.
STEP 3: Using Typical Detail 11 Table A, determine the guy size for a dead end or head
guy using the same L/H ratio from step 2 and the size of suspension strand of 6.6M.
ANSWER is 6.6M or 6,650 lb.
STEP 4: Using Typical Detail 11, determine the size of the sidewalk guy using the anchor
guy determined in step 3 (6.6M) and the Height of Attachment (20 ft).
ANSWER is 10M
STEP 5: Determine the pipe size using Typical Detail 11, table B, 10M guy plus the length
of pipe as 9 ft, ANSWER is 2 inch.
STEP 6: Determine the pole class using Typical Detail 11, Table C Ratio from Step 2 of
¾ and using the length of pipe. ¾ ratio is between 2/3 and 4/5 and the guy size of 10M,
ANSWER is a Class 3-30 ft pole or an equivalent pole with a similar circumference 6 feet
from butt of the 30-foot pole.
7.4.9 Foreign Owned Pole Procedure
Every effort to identify foreign owned poles needs to be made as early as possible in the
design process. This can be done through visual inspection for ownership tags in the
field. Also, Rocky Mountain Power has made one their facility maps available to
UTOPIA for purchase. Rocky Mountain symbolically identifies foreign owned poles on
these maps. These tools should be used in conjunction with each other to determine
the most effective route to choose.
Request facility maps for footprint from UTOPIA.
Visually inspect poles for ownership tags in the field.
Provide list of pole numbers that are being proposed for attachment to UTOPIA.
Make a special note of the poles that are believed to be foreign owned.
UTOPIA will verify ownership.
Note: Ownership tags are NOT the definitive indicator of current ownership. Rocky
Mountain Power joint use department in Portland, OR will determine the current
ownership of each pole.
Once all of the foreign owned poles in a footprint are identified, the best route to
take will be determined.
Factors to Consider While Addressing Foreign Owned Poles:
The status of a joint use agreement with the owner.
The cost of attachment.
The location on the pole that the owner will require for fiber.
The ease or difficulty of placing underground facilities.
The number of homes affected.
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7.5 AERIAL DROP GUIDELINES
All aerial drops must be placed in strict accordance with NESC guidelines and conform to
the pole owner standards, generally this will be the local power company. The climbing
space on all poles must not be compromised or restrict the ability for the power company
workman to gain access to power facilities above the telecommunications space.
Aerial drops should be used in lieu of cable when there is;
One customer for up to 3 aerial spans or
Three customers for one aerial span.
In other situations, an aerial cable should be placed and sized accordingly.
7.5.1 General Aerial Drop Issues
The use of supporting one drop with another should be avoided in all situations. The
design of aerial fiber should eliminate the need for the aerial drop to cross private
property. The total distance for each aerial drop should generally not exceed 400 feet.
The construction drawings will include the Map String number (MS) and Pole Numbers
(PN) for all poles, including drop poles, however the point of attachments (POA) for
drops will not be included.
7.5.2 Use of “J” Hooks
The placement of the “J” hook at the access/fiber pole will constitute an additional
attachment fee and should be avoided. Mid span clamps should be attached to the
strand to keep climbing space open and to avoid crossing private property. In the event
that a “J” hook must be used, it should conform to NESC guidelines and must not be
placed in the 40” clear zone above the telecommunications space.
7.5.3 Pole Applications
The drop company must submit a pole attachment form to the power company (or other
pole owner) within 5 days of the initial install. The application form must include the
height of attachment for all utilities on the drop pole as well as the Map String and the
Pole Number. These identifiers can be found on the yellow tag at each pole. In the
event the tag is missing the MS # can be identified on an adjacent pole, since the area
covered by a Map String is approximately 36 square miles. The address of the
residence may be substituted for the pole number. Pole loading is not required for drop
only applications. All clearance violations “MUST” be shown on the application and
includes all “J” hook attachments for all utilities.
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Figure 10: AERIAL DROP EXAMPLE SECTION
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Figure 11: AERIAL DROP EXAMPLE SECTION 2
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UNDERGROUND ENGINEERING GUIDELINES
8.1 UNDERGROUND GENERAL
The proper design of an underground fiber optic cable route is important. This is the first
step in avoiding damage to cable by future work operations performed in the area.
The following issues and concerns shall be considered when designing an underground
plant project:
profiles and curves,
access to cable,
bending radii,
environmental conditions,
existing structures (e.g., bridges),
joint protection,
pulling tensions,
future needs,
maintenance,
existing and proposed utilities,
work space requirements, and
jack and bore space requirements.
The following guidelines are provided to convey additional advice and information, and to
emphasize that fiber optic cable placement should be in accordance with this standard
and recognized industry installation procedures (see References in OSP Construction
Standard SNS STR002). The following shall not be taken as all-inclusive and may not be
applicable to all installations.
Plans for the location and installation of below-ground fiber optic cable should
be made using information obtained from a field survey.
The installation plans should identify the fiber cable facility’s route, placing and
depth information, and information sufficient to locate other subsurface
structures.
Special measures to be taken for known conflicts and obstructions should be
provided, and nearby structures, that can assist as landmarks for route
identification and future facility location, should be shown and noted.
In recognition of possible right-of-way congestion, the route design should take
into account interference between the present installation and future
subsurface structures.
After the route is planned, right-of-way and required permits should be
obtained recognizing needs for access, work area, equipment enclosures, and
future maintenance.
Land acquisition rights and permission should be obtained before starting
installation work.
When appropriate for the project, UTOPIA may conduct a pre-construction
meeting with involved local government agencies, contractors and other
utilities to cover construction plans, schedules, sequence of operations, and
other concerns.
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UTOPIA should conduct inspections as necessary to ensure that the
installation is in accordance with the approved plans.
As-built facility location records are maintained by UTOPIA.
- Location record information when available is a good reference when
planning work in the area.
- These records aid in avoiding damage or conflicts with the fiber optic
cable facilities.
- As-built records cannot be expected to reflect subsequent changes in
landscape, public works, landmarks, or foreign underground
structures.
- Such records cannot be considered as a substitute for field locating
and marking of the fiber cable.
The engineer is responsible for coordinating and communicating among the various
parties with respect to design guidelines.
8.2 UNDERGROUND FIELD SURVEY CHECKLIST
The requirements for an underground duct layout are listed below
Offsets from the back of curb (BOC) line and ROW line
Measurements from the new facility to
Back of curb (BOC)
Property line (usually required by the municipality)
Property line to property line or ROW
Center line of the road
Length and route change dimensions
Trench access notes and restrictions or private access issues (HOA)
Cross sections of ducts must indicate the proposed facilities to be placed. Each
cross section must include
Units based on the number of conduit(s),
Units based on the number and size of the cable in conduit(s), and
And any restoration material required to place the duct(s).
The Routes must also be clearly indicated with the following information:
- Splice closure and required slack information
- Cable count and type
- Slack and Maintenance coils where appropriate
- The path along the proper side of the street
- The center-to-center route length between two handholes
- Placement of hand-holes
- Tracer wire placement and length
Verify Right of Way (ROW) on all cable route
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Verify no environmental conditions are encountered that make underground
placement impractical
Verify placement of cable, risers, associated hardware and all Handholes and
flowerpots
Verify where the running line is in the ROW or PUE…. i.e.
- Back of sidewalk
- Under sidewalk
- BOC
- In Street (last option)
8.3 UNDERGROUND ENGINEERING GUIDELINES
Compaction and backfill requirements shall be provided for trench or plow operations and
shall reflect the affected right-of-way specifications.
Sufficient space shall be available for different types of construction equipment to operate.
As a guide, typical space requirements are:
Typical small trenching machine: 3 ft. wide clearance
Recommended area of a directional bore pit: 3 ft. wide x 4 ft. long and space
for equipment and spoils
Recommended area of a pneumatic bore pit: 2 ft. by 6 ft. (includes space for
equipment and spoils)
Along public road rights-of-way, construction corridors shall be shown on the plans.
A construction corridor is that area that will likely be disturbed by the proposed
construction.
Construction activities may occur as close as one foot to the right-of-way line
in flat terrain.
In sloped areas, this separation may require acquisition of a temporary
construction easement.
The conduit running lines shall be designed to minimize changes of direction to facilitate
construction and maintenance operations.
The route selected shall preferably follow a natural line-of-sight such as a
property line, sidewalk, or driveway.
Construction of cable systems through adverse terrain such as ditches, canals, roadways,
marshes, or across or under other obstructions may be required during inclement weather
and shall be considered in the development of the design.
Topography is a key factor when formulating underground designs. As railroads are
frequently constructed in fill or slope areas, the following guidelines should be useful:
A maximum safe gradient in stable soil conditions is considered to be 15
degrees or a ratio of 1:4. Facilities should not be proposed in steeper slope
areas.
In certain instances where it is necessary to design in steeper slopes, the
following requirements shall be adhered to:
A cross section depicting the slope gradient shall be prepared.
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Earth work volume estimates shall be calculated. Written approval
from the railroad owner shall be obtained.
Written approval UTOPIA shall be obtained.
A comprehensive plan to control slope erosion such as fabric under
rip-rap, re-vegetation mat, etc., shall be prepared.
An important consideration when designing in slopes is the live-
loading area.
• The live-loading area is that portion of the slope that directly bears
the weight of the structure being supported.
• Generally, the live loading area is defined as the area between 1:1
gradients from the edge of pavement or edge of railroad tie.
Avoid designing cable on fire trails. Offset the running line to avoid damage during
subsequent trail maintenance.
Design cable routes on the land side of right-of-way that parallels bodies of water.
Exceptions to this shall require written approval from UTOPIA.
In addition to the above guidelines, the following should be considered when presenting
underground designs:
Existing and planned sub-surface structures and plant shall be identified on
the plans.
Existing and planned above-ground obstructions (including pole lines) shall be
shown on the plans.
These locations shall be shown using offset measurements from the
centerline of track on railroad or from the edge of pavement or face of
curb on roads.
Pole lines within the right-of-way shall be shown on the plans with their
pole number, map string number and ownership.
Required right-of-way clearing shall be shown on the plans.
All electric lines that cross the proposed cable route shall be shown on the
plans.
Whenever a change of running line is proposed, a brief explanatory note shall
be shown on the plans.
When designing main track bores, consideration should be given to equipment
access.
For example, if there is not a nearby grade crossing to move
equipment across the tracks, then more time may be lost in equipment
relocation than would be gained by a preferable running line on the
other side.
Main track bores should end with steel extensions to a Black Steel
Pipe (BSP) conduit sweep (on both ends). This provides support
during pulling operations, preventing the pull rope burning through.
8.3.1 Depths
Unless otherwise specified by UTOPIA, the utility or railway, the depth of underground
cable either bored, plowed or trenched, measured from the top of the conduit to the
surface of ground or rock shall be as listed in the following table:
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Table 1: Underground Depths - unless otherwise specified
Location: Depth in inches:
Railroad 60” Cover
Conduits in General
unless otherwise specified
24” Cover
As Required by Permit
UDOT 60” See UDOT
permit
8.3.2 Placement by Existing Utilities
Where the route crosses existing sub-surface pipes, cables, or other structures, the
conduit and cable shall be placed to maintain a minimum of 24 in. clearance from the
object where possible.
Additional protection may sometimes be required at locations crossing above gas,
petrochemical, utility, sewer, or other pipelines.
If private land is used by the contractor and/or subcontractor for construction facilities or
other purposes, the contractor and/or subcontractor shall make all necessary
arrangements with the owner.
8.3.3 Railway Considerations
When placing facilities on railroad right-of-way, all foreign utilities on the same side of the
rail as the proposed running line shall be physically located by either the utility or the
engineer.
All foreign utilities within the right-of-way shall be posted on the construction drawings.
Avoid designing cable in railroad track ballast. Exceptions to this shall require written
approval from the Railroad Chief Engineer and the assigned UTOPIA personel.
Design cable routes on the field side of railroad equipment
8.3.4 Joint Trenches
Situations will arise where it is economically practical to place conduit for power in the
same trench with the Fiber Optic Cable. We will use the applicable Power Company’s joint
trench standard in these cases.
At a minimum, different colored conduits should be used to distinguish between the
electrical and fiber optic facilities in the absence of a joint trench standard.
8.4 MISSILE VS DIRECTIONAL BORE GUIDELINES
The Missile Bore is the preferred method to place 1 or 2 conduits.
The missile bore should only be used when it can be placed in a location that
will allow a construction envelope of at least 2’ x 6’.
The missile bore will only support the placement of either 1 or 2 conduits. If more
than 2 conduits are required, you will need to use the directional bore units.
The missile bore needs to resurface every 30’-50’ (approximately - depending on
soil conditions). It should not be used for road crossings greater than 30’. When
crossing roads greater than 30’ use the appropriate Directional Bore code under
the road then use a transition to the Missile Bore.
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Note: This needs to be considered when calling out Success Based street
crossings as well.
8.4.1 RESTORATION:
Restoration for long linear missile bores following the rights-of-way will be calculated
into the final budget. If placed in SOD and located more than 1’ from the sidewalk sod
restoration will be figured. If the bore is less than 1’ from the sidewalk, then concrete
restoration will be figured. For this purpose, the call out for the Missile Bore needs to
identify where it will be.
Note: To save on restoration costs long bores under asphalt should be avoided.
8.5 HANDHOLES
8.5.1 General
Handholes are to be placed in sod or decorative bark unless space is limited. Placing the
Handholes in the sidewalk or pedestrian travel areas adds cost to project and should be
avoided if other space is available.
Handhole and spacing sizes:
HH-1 17” x “30” Should be placed at all location(s)
where only 3 or less cable(s)
entering the handhole or at cable
ends.
HH-2 24” x “36” Should be placed at location(s)
where only 5 or less cable(s) enter
the handhole or at splicing locations.
HH-3 42” x 62” Should be placed at location(s) with
6 or more cables enter the handhole
or at major splice locations.
HH-FP Flower Pot 10”
round
Should be used to support up to 5 or
less drop cables from the home to
the access splice case.
8.5.2 Handhole Locations
The following are suggested handhole placement locations:
On the edge of the sidewalk 2 feet within either the ROW or defined public utility
easement.
Edge of property line
At each subscriber drop location.
At all main railroad track bores if a handhole is not positioned within 1500 ft. in
either direction.
On each side of a river or lake crossing.
At riser locations.
At all underground splice locations associated with aerial builds.
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At each end of a tunnel.
At cabinet and hut locations.
One handhole is required at the intersection of the distribution ring cable
running line and the running line leading into the cabinet or hut.
One handhole is required within 10 ft. of the cabinet or hut, only if the site is
more than 500 ft. from the first handhole.
SLACK GUIDELINES
9.1 GENERAL SLACK REQUIREMENTS
It is important to use slack cable wisely in a project of this magnitude. Over-use of slack
will result in large cost over-runs and crowded storage areas. Using too little slack will
reduce the efficiency of connecting subscribers and hinder the flexibility of the network.
Slack cable will generally fall into two categories.
1. Maintenance Slack
2. Access/Distribution Splicing Cable Slack
3. Mid-sheath slack 25’
4. Distribution slack 25’
9.1.1 Slack storage at the cabinet location
Slack is required at two locations in the cabinet vicinity. Each cable (including acess
cables) will have a 50’ slack coil stored in the HH-3 outside the cabinet. Each cable will
also have a 35’ slack coil stored at the cabinet to allow for termination. This slack is in
addition to any maintenance slack placed along the cable route.
9.1.2 Slack storage at hut or hub locations
Slack is required at two locations in the Hub/Hut vicinity. Each cable (including acess
cables) will have a 50’ slack coil stored in the HH-3 outside the hut or hub. Each cable
will also have twice the distance from the HH-3 to the furthest fiber termination rack
inside the building. This slack is in addition to any maintenance slack placed along the
cable route.
9.1.3 Additional slack guidelines
A 60’ slack coil is required for each cable to be spliced at an underground butt splice
location.
A 100’ slack coil is required for each cable to be spliced at an Aerial butt splice
location. ?
A 100’ slack coil is required for the source cable at any underground mid-sheath
splice location.?
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A 150’ slack coil is required for the source cable at any Aerial mid sheath splice
location. ?
FIBER ALLOCATION LAYOUT GUIDELINES
The Fiber allocation plan has 4 basic elements.
Cable/conduit plan
Skeletal cable route outline
Fiber splicing schematic (See Drawings Section)
Fiber allocation spreadsheet (See Drawings Section)
10.1 CABLE/CONDUIT PLAN LAYOUT PROCEDURE GUIDELINES
10.1.1Verification and checks
Verify that the cabinet, hut and/or hub location is correct for the footprint.
Check with UTOPIA for updated Core and Distribution Ring information within the
footprint. Make sure there are at least two diverse routes connecting the cabinet,
hut and/or hub. Verify that all Core and Distribution routes have been identified
and engineered throughout the footprint.
Verify that all cable routes have connectivity back to the cabinet or hut (no island
routes or areas within the footprint).
Verify that all land parcels have access to fiber routes. Drops and/or notes should
be placed on the drawings identifying what terminal (HH or Pole) parcel will be fed
from. If there are areas in question, contact the design engineer who completed
the field work to resolve any questions. Also, there are other sources such as
subdivision plat maps, aerial photos on the internet (see the Engineer Design), etc.
which may be useful.
Check against the “Aerial Drop Guidelines” and the “Success Base Guidelines” to
make sure additional cable routes are not necessary.
10.1.2Design criteria
The following are some design criteria which should be adhered to in addition to the
assumptions and guidelines provided in section 4:
Access Fiber (fiber from cabinet or hut to parcel or unit) will be point to point.(Active
ethernet model)
Access Fiber cable sizes to be used are as follows: , 24 FOC, , 48 FOC, 72 FOC,
and 96 FOC.
Splice Point Feeder, Distribution, and Core cable sizes to be used are as follows:
96 FOC, 144 FOC, , 288 FOC, , 432 FOC and 864 FOC (ribbon only). Preferred
cable sizing is no larger than 288 unless circumstances require l
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Minimize the number of splices in a footprint without significantly increasing
pathway and cable requirements. Typically, this is done by centralizing splice
points as close as possible to the area served by the feeder cable and/or accessing
the feeder cable mid-span along the route.
CAPs should be designed to serve between 4 8 single fiber drops from one CAP.
8 being the preferred number to maximize splice points, but they can be sized
smaller based on cable in the conduits and other factors.
Drops designed to occupy a single underground duct or span an aerial segment is
limited to four. There will be exceptions to this criterion to be evaluated on a case
by case basis. This depends if there is mainline installed with the drops.In a 1.25”
conduit you can design one mainline cable and two drops. If additional drops are
needed design an additional 1.25” conduit or microduct. This will protect larger
cables from damage when drops are pulled in.
10.1.3Identifying splice point locations
Start from the outer portions of the footprint and work back towards the cabinet or hut,
counting the number of cables required for access, distribution and splice point feeder
cable (when applicable). If a splice point is required, establish a good location for the
splice point. Also, identify what type of splice point should be used; the following are
two types of splice points used:
- Mid Sheath Splice Point – cables are spliced to another access or feeder cable
mid span, usually there are a smaller number of units fed out of this type of
splice point.
- Major Splice Point – Several cables leave this type and are usually spliced to
one or two large fiber cables. A large number of units are usually fed, requiring
a splice point feeder cable larger than 72 FOC.
10.1.4Establish cable sizes and number of cables
To be done in correlation with identifying splice point locations. Please refer to an
example from the design for clarity and format.
Start from the end of each route and count (consecutively number along each cable
route) the number of units to be fed or passed along the route until you reach a junction.
When at a junction, decide the best access fiber cable to use at the junction and
towards the cabinet or splice point. Write the number in each parcel or building outline
for every unit associated with the parcel or building.
For example: the first parcel has one unit and will be number “1”, the next parcel along
the route has 4 units and will be numbered “2-5”, and so on until you get to the last unit
you are dedicating fiber to out of that specific fiber cable. The last number assigned or
dedicated to the last unit should be circled for all cable routes. This number circled will
represent the total number of units passed and/or the total number of fibers dedicated
for each access fiber cable.
At each terminal (HH or Pole) where fibers are dedicated, put the assigned dedicated
numbers in parenthesis (x). Using the example above, if both parcels with assigned
dedicated numbers being “1” and “2-5” respectively are fed out of the same terminal,
put “(1-5)” near that terminal. This information helps the completion of the fiber splice
schematic.
The following are some other guidelines to use while dedicating fiber along a route:
Maximum access fiber cable size is 96 FOC, Minimum is 24FOC.
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Maximize dedicated fibers on fiber cables (on routes with possible unknown
growth, commercial areas, etc.), size cable larger than the number of dedicated
units to be fed from that cable.
Don’t leave any un-assigned count along a route; if there is a reason to leave any
fiber count then document it and note a dedicated fiber count. For example: If
there is a parcel of land which could be developed, in a single-family residential
area, and is approximately 4 acres in size – dedicate 16 fibers (2 fibers per ½ acre
in single family residential areas) and show as future development.
When there are multiple cables along a route, do not alternate back and forth
dedicating count from cable to cable.
Do not dedicate a fiber count from more than one cable at the same terminal
location. This will eliminate multiple splice cases being required at the same
location.
10.1.4.1 Spare Fiber Requirements
The number of spare fibers in any cable will be determined by the cable size. Every
cable should have 1 spare for every 24 fibers rounded up to the nearest whole number.
Use the following for a guideline for the MINIMUM spare fibers in a cable. These spare
fibers must be designed to be available at the community cabinet or hut if required in
the future. Spares should be placed at the back end of the access cable.
Cable Size Minimum Spare Fibers
24 FOC 2
48 FOC 4
72 FOC 7
96 FOC 9
144 FOC 6
288 FOC 12
432 FOC 18
864 FOC 36
10.1.5Sizing major splice point feeder cables
The following are available fiber sizes to use: 96 FOC, 144 FOC, 288 FOC,. At each
major splice point identify the number of dedicated fibers fed out of the splice.
The following are examples:
167 dedicated & 200 fibers out = 288 FOC feeder cable assigned
170 dedicated & 188 fibers out = 288 FOC feeder cable assigned
280 dedicated & 432ibers out = 432FOC feeder cable assigned
If two/multiple splice points are located along the same route and the first one is not
located close to the cabinet, if possible, size the feeder cable from the cabinet to the
first splice point large enough to feed both/multiple splice points, reducing the number
of cables along the same route.
For example:
First splice point Second splice point
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167 dedicated & 200 fibers out 170 dedicated & 188 fibers out
In this example place a 432 FOC feeder cable from the cabinet to the first splice point
and a 192 FOC feeder cable from the first splice point to the second splice point.
10.1.6 PROPER SPLICE CASE AND HAND-HOLE SIZING
The following information details the correct size splice case for the number of fibers
to be spliced and the minimum size hand-hole required to accommodate the splice
case.
Unit 600-1 pn: FOSC 450A4 closure with ≤96 fiber will fit the HH-1
*The 600-1 unit is used mainly as a CAP (Customer Access Point). It may also be used
for mid-sheath splices. However, the tray configuration will only allow for the storage
and splicing of 96 fibers. Unit 600-2 pn: FOSC 450 (B) closure with ≤96
fiber will fit the HH-2
Unit 600-3 pn: FOSC 450 (D) closure with ≤768 fiber will fit the HH-3
Unit 600-10 pn: FOSC 400AS closure with ≤72 fiber (Aerial Case)
Note: Unit 600-11partnumber: FOSC 400 A8 closure with ≤96 fiber is no longer used
The 600-3 has 6 FOC openings. Two cables - 72 FOC and smaller can fit in one
opening. Anything larger must have its own dedicated opening. An entry kit must be
used when installing 2 cables into the same opening.
10.1.7SERVICE DROPS AT SPLICE POINTS
In locations where a service drop will be placed in the same geographic area as a
major splice point, a separate CAP and HH-1 should be placed for the access cable
and fiber(s). The service drop installer should not have to access the larger splice
cases (600-2, 600-3). It is preffered to place the 600-1 at another location
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10.2 SKELETAL CABLE ROUTE LAYOUT ? DO WE NEED THIS?
PUBLIC UTILITY EASEMENT GUIDELINES
PUE’s are identified on footprint (FP) maps to assist with design, engineering, and construction
of each footprint. This allows everyone involved to distinguish where cable can be placed by
utilizing the PUE’s placed on sub-division plats within the city.
In order to post the PUE’s to the footprint maps, the following applies:
Once the plat maps are copied and sorted, they will be used to transfer the information to the
footprint maps. This is accomplished by listing the lot numbers, drawing, noting the width of the
PUE’s, and labeling which subdivision plat the information was derived from (for future
reference). Information on Multiple Dwelling Units (MDU) and Planned Unit Developments
(PUD) should also be placed on the FP maps noting PUE’s and any Common Areas considered
to be PUE’s.
Once all plat information has been transferred, it may be necessary to check areas on the FP
map against the website to ensure that all subdivision plats were printed, and all parcels have
been thoroughly checked.
11.1 EASEMENTS
The proposed facilities must be placed within public easements (written right-of way),
granted easements by individual property owners or within the public road right-of-way
(ROW). Easement data on the electronic basemap and plat information obtained by the
local city or county will be provided by UTOPIA. If additional ROW or plat information is
required for the field survey, notify the Project Engineer to request that information.
All private easements must be approved by the UTOPIA before field survey. Where
adjacent owners are affected, a perpetual easement (recorded easement) needs to be
obtained, place the private easement information on the construction prints, indicate the
location in the index sheet, and detail the private section in the ROW section of the prints
(ROW1).
Note: Building owner, building user, and property owner may be different parties.
Noted Issues - All engineering drawings will show either PUE or ROW
If a PUE is present, indicate and describe the PUE including all offsets for BOC, EOP
and running line
If there is no PUE, indicate “place in ROW” with all offsets for BOC, EOP and running
line
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If there is no PUE or ROW, we should not be there due to substantial cost involved
acquiring private easement, unless a cost effective solution to acquire the easement
is approved by UTOPIA
If there is any PUE or ROW that needs to be located, the engineering contractor will
show the width of the street, the width of the PUE or ROW, any offsets for BOC, EOP
and running line.
11.1.1Obtaining Private Easements
In certain areas where a PUE doesn’t exist, a private easement may be required for
cable placement. These locations must be identified as soon as possible in order to
avoid construction delays. UTOPIA will typically acquire private easements. However,
in some instances Engineering firms will be requested to pursue a private easement.
To obtain a private easement, the location must first be identified on a parcel map
so that ownership of that certain parcel or parcels can be obtained naming the
owner or owners.
A copy of the vesting deed of ownership is required; this will help guarantee that
the easement is prepared with the exact, legal name or names of ownership placed
on the easement document.
The description of the proposed easement must be written, including the width and
where cable will be placed in relation to the parcel. A drawing is prepared for use
as “Exhibit A” and will become part of the recorded documents.
Once the easement document has been prepared, contact is made with the owner
or owners to discuss the proposed placement across their property. If they accept
the proposal, the document can be signed and notarized at that time. Usually this
part of the process takes more time, as they typically want time to consider the
proposal.
Occasionally the owners live in another town or out-of-state. In this case, a
telephone call is made explaining the proposal. The documents are then mailed
for signature. There are also instances where there are multiple owners living in
different cities and states. The original document must be sent to each individual
owner for signature. All signatures must be notarized.
Once the document has been signed and notarized by everyone required to sign,
it is ready to be recorded at the county courthouse, in the county where the
easement was given. Once it is recorded, it becomes a legal document.
All private easements and public utility easement must be digitized and submitted
to UTOPIA. In the form of CAD annotation.
11.1.2Easement acquisition (private right away required)
Please provide the following information to the UTOPIA in the following format listed
below:
Revised UTOPIA construction prints with the following modifications:
Proposed revised route in RED with approx. offset from curb, street C/L etc.
Proposed box locations in RED with approx. offset from curb, street C/L etc.
Proposed easement size per segment – 1’, 3’, 5’ etc.
The current running line “x” out in RED.
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Write “EXHIBIT A” at the top of each sheet. This ties the drawing to the actual
legal document.
Copy of plat(s) for the given areas or areas with the following modifications:
Proposed route in RED with approx. offset from curb, street C/Letc.
Proposed box locations in RED with approx. offset from curb, street C/L etc.
Proposed easement size per segment – 1’, 3’, 5’ etc.
Write “EXHIBIT A” at the top of each sheet. This ties the drawing to the actual
legal document.
Property address and contact information:
Address of each property (verify with prints & plat).
First and last name of each resident.
Phone number of each property owner.
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PERMITS
12.1 GENERAL PERMITTING REQUIREMENTS
Most local municipalities require construction permits to be obtained before any
excavation begins. The construction prints must have the following information at a
minimum in order for the Contractor engineeer to obtain a construction permit:
- Legable construction prints with placement calls, depth of cover, method of
placement, location within the easement or ROW, location of the facilities being
placed (Handholes, conduit, etc.) and the outline of possible private easements.
Other locations (such as government property, railway crossings, airports, bridges,
navigable waterways, or wetlands) also require special permits and/or environmental
impact studies. Identify any of these locations, create details for the proposed
placement before the completion of the construction prints. The deliverable for the
permits will include a detailed crossing sheet (8.5” x 11”)
The engineering firm shall be responsible for identifying the agency or agencies that
requires permits.
The Engineering firm shall be responsible for developing all drawings and general
notes necessary to facilitate the acquisition of all permits, including scaled plan and
profile data, if required.
The Engineering firm shall track the status of permits and rights-of-way needed to
construct the project with the support of UTOPIA engineering.
UTOPIA shall work closely with the engineer to determine the necessary rights-of-way
and permits.
The engineer may be required to meet with each agency, along with UTOPIA
Engineering representative(s) and collect the necessary information from the agencies
for design and permit submittal.
The scale, size, and format of drawings will adhere to the UTOPIA Design CADD
standards.
Rights-of-Way restrictions and/or incumbency shall be identified on each drawing.
Also, an explanation of each restriction or incumbency shall be forwarded to UTOPIA.
The engineering firm is responsible for furnishing a professional engineer’s seal, if
required on construction drawings based on requirements from the permitting agency.
All obstructions affecting construction, including utilities and associated depths, should
be shown on the construction drawings.
Care should be taken to ensure information shown on permit drawings is properly
represented on the associated construction drawing.
Any drawings and details required for permitting approval shall be included in the
engineer’s design effort (e.g., bridge details, isometric views, construction details, etc.)
and provided to UTOPIA before the final delivery of the construction prints to support
permit processing time.
See “Public Utility Easement Guidelines” section of this document placement
procedures.
 


	58. OUTSIDE PLANT ENGINEERING  STANDARDS – UTOPIA ISSUE 4.2
Confidential 01/2020 58 of 136
12.2 OBTAINING PERMITS
Permits will be required from various governmental agencies for cable placement
within their Right-of-Way (ROW).
Permits can include:
- Department of Transportation
- City
- Railroad
- County
- Joint Pole Use Agreements
- Army Corps of Engineers
Permit applications must be completed correctly with all of the required
information attached, signed by a qualified person, and then sent to the person
at the agency in charge of permitting.
12.3 PERMITTING ISSUES
Right-of-way:
- Are maps available showing widths of highways, city streets, railroads?
Location:
- What portion of r/w is available for cable placement?
- Depth requirement
- Side of road
- Can cable move in or out to avoid obstacles?
Bores:
- Depth
- Casing required
- Location of bore pits
- Cutting asphalt roads
Permits:
- Copies of application form
- Copies of drawings with application
- How to submit applications (per footprint, road, entire city)
Contacts:
- Where to submit applications and to whom. (pickup business cards)
 


	59. OUTSIDE PLANT ENGINEERING  STANDARDS – UTOPIA ISSUE 4.2
Confidential 01/2020 59 of 136
HUT SITE LOCATION(S) GUIDELINES
The location of the hut will affect many key aspects in the design of the footprint. The
hut location will determine the size and length of cables, the splice points and the
distribution ring route.
THE HUT LOCATION SHOULD BE IDENTIFIED AND ALL PERMITS AND
EASEMENTS FOR THE PLACEMENT OF THE HUT SHOULD BE SIGNED BEFORE
THE FOOTPRINT DESIGN BEGINS.
THE ENGINEERING FORM MUST RECEIVE WRITTEN APPROVAL FROM UTOPIA
TO BEGIN ENGINEERING DESIGN BEFORE THE HUT LOCATION IS SECURED.
13.1 HUT SPECIFICATIONS
The hut will vary in size as determined by the serving area. Specifications will be
provided with the drawings detailing the PAD size and other requirements. See
attached sheets for Thermobond
Typical Pad =30’ x 12’ with separate 5’ x 12’ generator pad
Typical Hut = 25’ x 11” x 6’
13.2 HUT LOCATION
The site must be near the distribution ring route. It must have a nearby power source
available. This site can be located on city property or private property. If located on
private property, special permission must be obtained from the owner(s). Churches,
schools, and parks are ideal locations. Residential areas should be avoided whenever
possible. Placing the hut in existing public and private easements can reduce the
amount of field work later. Keep in mind the ingress/egress of existing underground
cables. When choosing a site location, choose one requiring the least amount of
building and excavating to help control construction costs.
It is important to find two or more site options. These options need to be as unobtrusive
as possible. Ideal places are against fences, behind or alongside storage sheds, or
shielded by trees. Avoid moisture/flood areas. The site must be accessible to
construction crews. It must be far enough away from drains, telephone poles, sewers,
etc. Avoid obstructing walkways and parking spaces and keep away from the edge of
curbs. If the hut must be placed near a curb, remember to place pole barriers in front
of it to protect it from being hit. Always place the hut on a level surface to avoid extra
excavating and building costs. However, if a retaining wall is needed, document this in
the notes with dimensions (including height).
IMPORTANT: DO NOT discuss any possible locations or talk to any residents
about placing huts on their property. UTOPIA is to correspond with all potential
customers.
Location
- Close to Distribution ring
- City Property, Parks, open areas
- Churches
- Schools
- Existing Public or Private Easements
- Avoid Residential Areas
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Accessibility
- Traffic Control
- Parking
- Snow Removal
- Ingress/Egress
- Power Availability
- Level Ground
- Avoid curbs and water areas
13.3 HUT DRAWINGS AND PICTURES
After choosing the locations, a drawing of the site is prepared. This drawing should be
fairly accurate. It should have dimensions from curbs, across sidewalks and streets,
and should locate exactly where to place the hut and concrete pad. Sketch the hut
and pad so the CAD operator knows which direction it is facing. The drawing should
also include any addresses, trees, fire hydrants, light posts, power poles, power
transformers, fences, etc. Place 2 handholes (HH-3) to allow the distribution ring cable
to be diversely routed into and out of the hut, along with the distribution cable. They
need to be at least five feet apart. The lines running to them need to come out of the
front of the hut (See Examples). When possible, avoid placing them in asphalt. Any
mistakes made on them will end up on the final drawings. Pay attention to street name
spellings, north arrows, and addresses
After the drawing is complete, digital pictures of each site are taken. Four pictures per
location are desirable, including one which will face the hut head-on and be very level.
This will be used to superimpose a picture of the hut so the customer can see what the
finished product will look like. If a head-on shot is not possible, take the best shot
possible. Try to take shots from North, South, East, and West. If the location does not
allow for three directional shots, a NE, NW, SE, or SW will do. Pictures should be
numbered and labeled accordingly. If it helps, write down which picture number was
taken in which direction.
Detailed Drawing
- Dimensions – better too many than too few
- Addresses and Street Names
- Location of PUEs
- Hut and Handholes
- Trees, Poles, Transformers, etc.
Digital Pictures
- About 4 pictures per location (more is fine)
- 1 very level head-on picture (if possible)
- I.D. for labeling
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CABINET SITE LOCATION(S) GUIDELINES
The location of the cabinet will affect many key aspects in the design of the footprint.
The cabinet location will determine the size and length of cables, the splice points and
the distribution ring route.
THE CABINET LOCATION SHOULD BE IDENTIFIED AND ALL PERMITS AND
EASEMENTS FOR THE PLACEMENT OF THE CABINET SHOULD BE SIGNED
BEFORE THE FOOTPRINT DESIGN BEGINS.
THE ENGINEER MUST RECEIVE WRITTEN APPROVAL FROM UTOPIA TO BEGIN
ENGINEERING DESIGN BEFORE THE CABINET LOCATION IS SECURED.
14.1 CABINET SPECIFICATIONS
The cabinet is roughly 16 feet wide x 6 feet high x 2 feet deep. It sits on a concrete
pad measuring 25 feet x 5 feet. The extra pad space is used to open the doors and to
allow for work and repairs to be performed in and on the cabinet. This is a large cabinet,
keep the dimensions in mind when determining the final site location.
Pad = 25’ x 5’
Cabinet = 15’-10” x 25” x 6’
14.2 CABINET LOCATION
The site must be near the distribution ring route. It must have a nearby power source
available. This site can be located on city property or private property. If located on
private property, special permission must be obtained from the owner(s). Churches,
schools, and parks are ideal locations. Residential areas should be avoided whenever
possible. Placing the cabinet in existing public and private easements can reduce the
amount of field work later. Keep in mind the ingress/egress of existing underground
cables. When choosing a site location, choose one requiring the least amount of
building and excavating to help control construction costs.
It is important to find two or more site options. These options need to be as unobtrusive
as possible. Ideal places are against fences, behind or alongside storage sheds, or
shielded by trees. Avoid moisture/flood areas. The site must be accessible to
construction crews. It must be far enough away from drains, telephone poles, sewers,
etc. Avoid obstructing walkways and parking spaces and keep away from the edge of
curbs. If the cabinet must be placed near a curb, remember to place pole barriers in
front of it to protect it from being hit. Always place the cabinet on a level surface to
avoid extra excavating and building costs. However, if a retaining wall is needed,
document this in the notes with dimensions (including height).
IMPORTANT: DO NOT discuss any possible locations or talk to any residents
about placing cabinets on their property. UTOPIA is to correspond with all
potential customers.
Location
- Close to Distribution ring
- City Property, Parks, open areas
- Churches
- Schools
- Existing Public or Private Easements
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- Avoid Residential Areas
Accessibility
- Traffic Control
- Parking
- Snow Removal
- Ingress/Egress
- Power Availability
- Level Ground
- Avoid curbs and water areas
14.3 CABINET DRAWINGS AND PICTURES
After choosing the locations, a drawing of the site is prepared. This drawing should be
fairly accurate. It should have dimensions from curbs, across sidewalks and streets,
and should locate exactly where to place the cabinet and concrete pad. Sketch the
cabinet and pad so the CAD operator knows which direction it is facing. The drawing
should also include any addresses, trees, fire hydrants, light posts, power poles, power
transformers, fences, etc. Place 2 handholes (HH-3) to allow the distribution ring cable
to be diversely routed into and out of the cabinet, along with the distribution cable.
They need to be at least five feet apart. The lines running to them need to come out
of the front of the cabinet (See Examples). When possible, avoid placing them in
asphalt. Any mistakes made on them will end up on the final drawings. Pay attention
to street name spellings, north arrows, and addresses
After the drawing is complete, digital pictures of each site are taken. Four pictures per
location are desirable, including one which will face the cabinet head-on and be very
level. This will be used to superimpose a picture of the cabinet so the customer can
see what the finished product will look like. If a head-on shot is not possible, take the
best shot possible. Try to take shots from North, South, East, and West. If the location
does not allow for three directional shots, a NE, NW, SE, or SW will do. Pictures should
be numbered and labeled accordingly. If it helps, write down which picture number was
taken in which direction.
Detailed Drawing
- Dimensions – better too many than too few
- Addresses and Street Names
- Location of PUEs
- Cabinet and Handholes
- Trees, Poles, Transformers, etc.
Digital Pictures
- About 4 pictures per location (more is fine)
- 1 very level head-on picture (if possible)
- I.D. for labeling
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