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INTRODUCTION
Over the past two decades multiple hurricanes have impacted South 

Florida causing widespread electrical and communications disruptions. In 

2006, the Florida Public Service Commission voted to amend the Florida 

Administrative Code to require investor-owned utilities to file comprehensive 

storm hardening plans. These plans included storm preparedness initiatives 

such as storm hardening. Storm hardening is the upgrading of facilities, 

and maintenance practices, so they are better able to withstand extreme 

weather. Hardening overhead utilities includes:

 Replacement of wooden poles with concrete or steel poles

 Addition of guy wires for increased pole support

 Installation of supplemental poles to decrease the distance 

between poles

Florida Power & Light (FPL), the electrical service provider for the Village 

of North Palm Beach, has implemented storm hardening measures in 

many municipalities as storm preparedness initiatives were rolled out 

through their service area. Based on the substantial costs and impacts 

to the electrical grid caused by past hurricanes, FPL has embarked on 

a program to harden their network of poles to increase resiliency during 

future storm events. Currently, there are multiple FPL hardening projects 

planned and designed for the Village. However, the Citizens’ Master 

Plan Report identified burying overhead power lines as a recommended 

infrastructure project and was approved by the Village Council in 2016. The 

conversion of overhead utilities to an underground location, also known 

as undergrounding, has since been affirmed in both the strategic planning 

process and the annual budgeting process.  

Chapter 1
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Storm Damage
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Overhead utility undergrounding will improve the reliability, safety, and aesthetics 

of the electrical and communications infrastructure serving the Village. These 

attributes are distinct special directly resulting from an underground utility system. 

A brief description of each benefit can be found below:

Reliability: Based on a report entitled Out of Sight, Out of Mind, An 

Updated Study on the Undergrounding of Overhead Power Lines by the 

Edison Electric Institute (2012), an underground utility system is generally 

more reliable than an overhead utility system because it is less susceptible 

to impacts from weather events, exposure to wildlife, and contact with 

vegetation. The design of underground utility systems also creates 

reliability benefits. For example, a typical neighborhood street in North 

Palm Beach is served by an overhead radial line connected to a feeder 

circuit that usually dead ends without connecting to another feeder circuit. 

With this type of design, if there is a fault on the radial line all customers 

connected to the line will be out of service until a repair can be made. In 

an underground system, the line serving the street will be looped between 

two feeder connection points with an open point in the middle, generally 

at a transformer. If a fault occurs, it will only affect a portion of the looped 

system. Utility crews responding to the problem can isolate the problem 

area, restoring service to as much of the loop as possible while keeping the 

problem area de-energized.  

Safety: An underground utility system is generally safer than an overhead 

utility system because the electric and communication cables and 

equipment are less accessible to accidental contact by the public. For 

example, during windstorm events, overhead facilities may be blown down 

creating impacts to property and exposing the public to a potential risk of 

electric shock. Additionally, routine maintenance of landscaping may cause 

accidental contact with overhead lines resulting in risk of electric shock.

Aesthetics: The Village of North Palm Beach maintains a high standard 

of visual aesthetics throughout the Village. Review boards and the Village 

Council are charged with protecting this visual image through a thorough 

review process for any construction or renovation projects. Undergrounding 

provides an opportunity to enhance the visual aesthetics in the Village 

and allows greater flexibility for architectural and landscape architectural 

improvements in areas previously restricted by overhead utilities.

In 2021, the Village Council took the first step in the undergrounding 

process and issued a request for qualifications for project management 

and engineering consulting services. Kimley-Horn and Associates, Inc. 

(Kimley-Horn) was selected by the Village to serve as the engineering 

consultant for undergrounding and was tasked with developing a master 

plan to guide the implementation of a municipal-wide program. This master 

plan will provide guidance on how to balance and manage priorities, 

such as cost, duration, and other capital improvement needs during this 

ambitious endeavor. 

Before Undergrounding After Undergrounding

Snippet from Cit izens’ Master Plan Report 
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DATA COLLECTION
The first step in developing a master plan unique to the Village was to 

gather information related to zoning and land use designations, as well 

as general topography and soils. The existing overhead infrastructure 

was also reviewed and planned capital projects throughout the Village 

were identified. Each of these elements affects how the program will be 

executed. The results of the data collection process are presented in the 

following sections.

Zoning and Land Use

The Village consists of residential, commercial, light industrial, public, 

and conservation land uses. A zoning map is presented on the following 

page. It is important to understand the relationship that the zoning districts 

have with the execution of the program. The needs and priorities of the 

residential community are different than those found in the commercial 

community. It is important the design considers these differences so 

specific requirements are clearly communicated to the construction team. 

An example would be the daily timing of impacts to private property. In 

general, the residential property owner will likely desire impacts to their 

property (such as the brief service disruption that occurs when swapping 

the electric and communication services from overhead to underground) 

be timed during the middle of the day when they are otherwise away. 

Conversely, the commercial property owner will likely desire that service 

disruptions occur after hours to avoid business impacts.

Topography and Soils

Information related to topography and soils was collected throughout the 

Village from available online sources. Topography and soils maps are 

Chapter 2

VILLAGE OF NORTH PALM BEACH ZONING MAP
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presented on the following pages. The topography maps shows that 

the Village has elevations ranging between 0 - 35 ft. above sea level. 

Most of the area is at lower elevations, with a section on the north side 

of the municipality accounting for the higher elevations. Groundwater will 

therefore likely be encountered during construction operations.

The soils map represents the general soil classes expected to be found in 

the Village of North Palm Beach. Soil classifications provide insight into: 

 Drainage Characteristics 

 Expected Distribution And Extent 

 Typical Vegetation

 How Coarse Or Fine The Soil Is In 

Various Locations 

The primary purpose in gathering this information to gain an understanding 

of the various soil types that could be encountered and how those soils 

may impact design and construction. For example, if a dense rock stratum 

exists in various locations around the Village, installation of underground 

utilities within this layer generally requires specialty excavation and boring 

equipment to achieve an acceptable rate of construction productivity. 

Having general knowledge of where the rock stratum may be encountered 

allows for proper planning related to number of construction crews and 

types of equipment required for the selected contractor to achieve the 

Village’s schedule objectives. 

A review of the soils map revealed that the Village is underlain by multiple 

classifications, with the following three accounting for most of the area:

 Arents-Urban land complex

 Basinger-Urban land complex

 Quartzipsamments

The urban land complexes are not soil types, but rather areas that are 

unable to be accurately classified into a soil type due to the amount of 

development that exists. Quartzipsamments are nearly flat, well-drained 

sandy soils that are the result of the cutting down and spreading of ridges 

and/or the development of golf courses. This soil type can be found 

running south/north through the middle of the Village. While major rock 

material is not identified in these predominant soil classifications, the 

impact of the presence of rock on construction operations is significant 

enough that soil testing is recommended throughout the program area. 

It is also important to note that soil classification is general in nature and 

better defining the local soil characteristics allows selection of the proper 

machinery and methods of construction.

VILLAGE OF NORTH PALM BEACH TOPOGRAPHY MAP
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Existing Overhead Infrastructure and 
Planned Capital Projects

To develop a master plan for the program, it is important to understand 

the existing overhead infrastructure that will remain in service during the 

implementation process before being removed and any infrastructure 

remaining after the completion of the program. It is also important to 

identify other significant capital projects planned for the Village that will 

occur during the undergrounding program so that work can be coordinated 

as much as possible.

Kimley-Horn coordinated with the stakeholders listed below to obtain 

readily available information regarding the existing overhead infrastructure 

within or near Village limits, as well as information on any planned capital 

improvements. Descriptions of the data collected from each entity and how 

it impacts the undergrounding program follow. 

Village of North Palm Beach

The Village does not have any overhead facilities but did provide atlas-

level data of the storm sewer system for review. Information regarding 

capital improvements was also provided and indicates that road work and 

a bridge replacement are planned. A major planned construction map 

can be found at the end of this section. 

The Village is also in the early stages of developing a stormwater master 

plan. This effort will include modeling and design implementation to 

address chronic flooding and other stormwater management issues. 

It is anticipated that capital projects resulting from this program will be 

constructed in coordination with the undergrounding program, to realize 

efficiencies in constructing them at the same time. Some of the benefits of 

performing projects concurrently include:

 Increased Schedule Coordination

 Reduction Of Long-Term Traffic Impacts

 Costing Savings Resulting From Shared 

Restoration Costs

Finally, the Village is considering connecting public buildings and parks with 

fiber optic communication lines to eliminate the need to pay third-party 

service providers. The only connection currently constructed is between 

Village Hall and Police/Fire Rescue. Additional connections will be designed 

and constructed separately from the undergrounding program.

Florida Power & Light

FPL provided atlas-level data of the electrical system in the Village. Such 

maps are not included in this master plan to protect the confidentiality 

of the information. Instead, an existing overhead utility lines map was 

generated that shows the aggregate location of all overhead electric and 

communication lines within the Village limits. This map can be found at 

the end of this section.

Most of the Village is provided electrical and communication service 

through a network of overhead wires mounted on wooden or concrete 

poles. While there are some areas of the Village already underground, there 

are approximately 37 pole-miles of overhead infrastructure in the Village. VILLAGE OF NORTH PALM BEACH SOILS MAP
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OTHER UTILITY PROVIDERS

Provider/Agency Provides

Provided 
Atlas-Level 

Data/Record 
Drawings

Locations
On Existing 
Overhead 

Utilities Map

CIP Projects 
Planned

Projects 
shown 
on map

Palm Beach 
County 

Information 
Systems 
Services 
(PBCISS)

Information Yes
Southwestern 

part of the 
Village

Yes Yes No

Palm Beach 
County Traffic

Traffic Signals Yes

1,254 traffic 
signals/ 

predominately 
on Northlake 

Boulevard and 
Prosperity 

Farms Road

Yes No N/A

breezeline 
(FKA Atlantic 
Broadband)

Communications services 
to residential and business 

customers
Yes N/A Yes No N/A

CenturyLink 
Communications services 
to residential and business 

customers
Yes

Northern part 
of the Village

Yes No N/A

Crown Castle

Communications 
infrastructure network 

consisting of towers and 
small cells

Yes
Northern part 
of the Village

Yes Yes Yes

Hotwire 
Communications

Communications services to 
multi-family communities

Yes N/A Yes No N/A

Florida 
Department of 
Transportation

Oversees state-owned roads 
and bridges

Village wide Yes

Seacoast Utility 
Authority

provides water, wastewater, 
and reclaimed water service 

to residential and 
commercial customers

Yes Yes

A pole-mile is defined as the linear distance in miles along a set of utility 

poles, regardless of how many wires, cables, or pieces of equipment are 

attached to those poles. This estimate is based primarily on:

  Information conveyed by the utility providers

  Maps that were obtained from the utility providers

  Field observations of the existing facilities

Based on this data and our knowledge of the Village, Kimley-Horn 

is confident this is the most reliable estimate of the total overhead 

infrastructure. Many of the poles observed support both electrical 

and communications infrastructure, while a few poles only support 

communications infrastructure.

Electrical service is provided to the Village from the Lake Park and Juno 

Beach substations that can be found on either end of the municipality. 

These substations are the origin of the Village distribution grid comprised 

of feeder lines, primary lines, secondary lines, and individual customer 

services. The grid is comprised of multiple service areas based on the load 

capacities of the various facilities. The service areas are all interconnected 

by switches that provide isolation if a problem with any specific area 

occurs. To better understand how electricity is delivered to individual 

homes and businesses, below is a brief overview of the functions of the 

various components of the existing electrical system within the Village:

  Electrical power generated at FPL’s power plants travels through 

transmission lines to the substations that bracket the municipality

  Feeder lines carry power distributed by the substations to the 

various service areas across the Village

  Primary lines branch off the feeder lines to provide power to 

overhead transformers that reduce the voltage to a level that is 

required by the customer

  Secondary lines/services carry lower-voltage power from the 

transformers to the electric meter on the home or business

FPL has plans for capital improvements with the Village. Undergrounding 

Yacht Club Drive has been requested by the property owners along the 

road and the hardening projects mentioned in the Introduction have been 

submitted for permitting. If the Yacht Club Drive project proceeds, FPL 

has been asked to design it so it corresponds with the undergrounding 

program. FPL has also been asked to place the hardening projects on hold 

for the development of this master plan.

AT&T

AT&T provided atlas-level data of the telephone/data system within 

the Village. Maps of AT&T’s system are not included to protect the 

confidentiality of the information, but the existing overhead utility lines map 

includes such facilities. To better understand how telephone service is 

delivered to individual homes and businesses, here is a brief overview of 

the functions of the various components of the existing communications 

system within the Village:

  Communications service enters the Village through backbone lines 

that branch off to serve a network of service area interface cabinets 

and controlled environmental vaults

  Trunk lines provide service to distinct service areas

  Radial lines branch off the trunk lines to provide service to overhead 

terminals and ground-mounted pedestals

  Service drops connect the terminals to the communication service 

point on the home or business

Comcast

Comcast provided atlas-level data of the television/data system within 

the Village. Maps of Comcast’s system are not included to protect the 

confidentiality of the information, but the existing overhead utility lines 

map includes such facilities. To better understand how television service 

is delivered to individual homes and businesses, here is a brief overview of 

the functions of the various components of the existing communications 

system within the Village:

  Communications service enters the Village through backbone lines 

that branch off to serve a network of fiber nodes

  Distribution lines provide service to distinct service areas and 

associated overhead taps and ground-mounted pedestals

  Service drops connect the taps to the communication service point 

on the home or business 
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DESIGN CRITERIA
Through correspondence and meetings with the Village, FPL, AT&T, 

Comcast, and other stakeholders, Kimley-Horn has assembled general 

guidelines for design criteria to be used throughout the implementation 

of the undergrounding program. These guidelines are not intended to 

be all inclusive, or the only criteria to be followed during the design and 

construction of the overhead to underground conversion improvements. 

They are intended to be guidance only for the design of the physical 

location and placement of conduit and equipment and do not govern 

the detailed electrical or communications network designs that will be 

performed by the utility providers. These criteria are intended to be used 

as guidelines during the implementation of the program so consistency 

in design and construction can be realized over the life of the program. A 

summary of the criteria follows below.

General

The following codes and standards, as applicable, shall govern the design 

of the improvements:

  Village of North Palm Beach Code of Ordinances

  Florida Department of Transportation Florida Greenbook

  Palm Beach County Design Standards Manual

  Florida Department of Transportation Design Manual

  Florida Department of Transportation Standard Plans for Road 

Construction

  Florida Department of Transportation Standard Specifications for 

Road and Bridge Construction

  Seacoast Utility Authority Minimum Construction Standards and 

Specifications

  Florida Building Code

  National Electrical Code

  National Electrical Safety Code

  FPL installation details

Chapter 3
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Village of North Palm Beach

The Village is responsible for the operation and maintenance of various 

types of infrastructure within the municipality. The design criteria presented 

on the following pages shall govern improvements specifically related 

to the undergrounding program. Any impacts or improvements to other 

infrastructure shall be governed by the design criteria established for those 

individual improvements by the Village of North Palm Beach.

Equipment Placement

  Equipment shall be placed to meet the lateral offset requirements 

contained in the Florida Greenbook or Design Manual, as applicable 

depending on right-of-way ownership

  Equipment placement shall meet the sight distance requirements 

contained in the Florida Greenbook or Design Manual, as applicable 

depending on right-of-way ownership

  The above criteria are also applicable to any landscaping planted 

around the equipment

Restoration

  Storm sewer, pavement, curb, and sidewalk restoration shall meet 

the requirements of the Florida Greenbook, the Design Standards 

Manual, or the Standard Plans for Road Construction and the 

Standard Specifications for Road and Bridge Construction, as 

applicable depending on right-of-way ownership

  Water and sanitary sewer restoration shall meet the requirements of 

the Minimum Construction Standards and Specifications

  Landscaping impacted by improvements shall be restored 

to a condition equal to or better than what existed prior to 

commencement of the work

Street Lighting

The undergrounding project will impact a significant number of streetlights 

within the Village. The impacted streetlights consist of those currently 

mounted to utility poles. When these poles are removed, the streetlights 

will be taken down with them; therefore, these impacted streetlights will 

need to be replaced. 

Some areas may have no existing streetlights or the spacing of the 

impacted lights may not be regular. This indicates the lighting levels within 

a particular area are non-existent, may be less than a desired illumination 

level, or may not be uniform. During the design of each project phase, we 

recommend discussions with the Village to determine if they desire any 

additional street lighting be installed concurrently with the undergrounding 

project. A photometric plan would help confirm quantities. 

Additionally, the Village may consider installing FPL standard lighting as a 

cost-savings measure. FPL currently administers a street lighting program 

where they will furnish and install street lighting. For the standard lighting 

options, there is minimal cost for the installation; therefore, the Village 

would be required to enter into an FPL Lighting Agreement requiring the 

Village to pay a monthly maintenance fee and electrical service charge 

to FPL. A premium lighting package is also available from FPL with more 

decorative lights , but these add an initial capital cost and increase the 

monthly maintenance fee. 

Florida Power & Light

The layout and design of overhead electric infrastructure is different in 

nature than underground electric infrastructure. The Village’s current 

overhead system can be generally described as a series of main overhead 

feeder lines with radial distribution lines connected to the feeder lines with 

fused switches. The feeder lines are interconnected to provide redundancy, 

but generally the radial distribution lines are not interconnected. Conversely, 

an underground system will have interconnected feeder lines and 

distribution lines. This enhances reliability of the system as it provides 

multiple feed sources as opposed to a radial system that provides only one 

electric feed source. 

In general, there is very little choice in the type of equipment that is installed 

when performing an underground conversion project. All the equipment 

and materials installed are provided by FPL, so they are consistent with 

their electrical distribution standards. This is done to maintain system 

consistency and cost efficiency in both installation and maintenance. That 

being the case, there are two aspects of the design where the municipality 

can make a preference decision. 

  Two types of switch cabinets can be provided by FPL based on 

preference or circumstance: the standard “PME” switch cabinet 

or the “Vista” switch cabinet. The standard PME switch cabinet is 

the cabinet that is deployed most in the FPL electrical distribution 

system. The Vista cabinet has a slightly smaller footprint, is shorter, 

and only requires 8 ‘ of clearance in front of the cabinet and 

3‘behind the cabinet rather than 8’ in front of and 8’ behind like 

the standard switch. This offers some unique advantages when 

the equipment is required to be placed in tight spaces or there is 

an aesthetic requirement that dictates the smaller cabinet. The 

Vista cabinet is also hermetically sealed to prevent water intrusion. 

A significant drawback of the Vista switch cabinet is that it costs 

approximately $60,000 more than a standard switch cabinet. Due to 

space constraints, some Vista cabinets may be required regardless 

of the desire for resiliency.

  Two types of concrete pads for transformers can also be provided 

by FPL based on preference. One concern in the Village is the 

consistent flooding of low-lying areas. When transformers are 
Residential Equipment Streetl ight
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flooded, FPL cannot service them until the water recedes. FPL 

now offers the choice of the standard 6” concrete transformer pad, 

two pads stacked to 12”, or a 24” pad. With concerns about sea 

level rise and the potential for storm surge from hurricanes, the 

additional cost of concrete for the taller pads may be warranted in 

low-lying areas.

FPL will perform the electrical design for the program, followed by Kimley-

Horn developing supplemental conduit plans to aid the Village’s contractor 

in installing the conduit for the program. FPL has communicated the 

following general guidelines related to the design of the improvements.

  All FPL electric infrastructure shall be designed and constructed 

in accordance with the FPL Distribution System Standards, latest 

edition. All electrical design decisions will ultimately be made and/or 

approved by FPL. 

  In general, overhead electrical infrastructure located in rear 

easements will be relocated to a front street location. There is an 

exception where the buildings are served from existing transformers 

at the rear of the building. If FPL has access to the transformers 

and conduit via private drives, these overhead lines may be 

undergrounded within existing easements and the transformers 

may remain at the rear of the buildings.

  Electrical equipment shall be located so it can be accessed easily 

by truck. 

  To the extent practical, standard switch cabinets are to be used. 

Vista style switch cabinets can be used as circumstances may 

require or as requested by the Village as previously noted.

  At least one capacitor bank will be required within the service area 

of each feeder. The capacitor bank must be located within 100’ of a 

switch cabinet.

  FPL prefers 10’x10’ easements for single-phase transformers. 

Open delta transformers require a 13’x10’ easement. Three-phase 

transformers require anywhere from 10’x10’ to 20’x20’ easements 

depending on the load. FPL prefers 24’x24’ easements for switch 

cabinets and capacitor banks. Underground feeder splice boxes 

require a 7’x22’ easement. Underground handhole easements 

can vary between 5’x5’ and 5’x20’ depending on the size of the 

Standard Switch Cabinet

Vista Switch Cabinet 24” Concrete Transformer Pad

6” Concrete Transformer Pad

Open Delta Transformer

Equipment Clearance Detai l
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handhole and configuration of the undergrounding wiring. Actual 

easement dimensions and configurations may vary depending on 

the specific situation, field conditions, and types of equipment to 

be installed. Easements must be located adjacent to and accessed 

from the public right-of-way.

  Transformers will be located based on electrical loading 

requirements. For example, a home with a large electrical service 

may need a single dedicated transformer. Conversely, homes with 

smaller electrical services may be able to share a single transformer.

  Transformers should be located on one side of the street to the 

extent practical.

  Transformers shall be the “low profile” style to the extent practical. 

In certain situations, such as three phase services and large 

services requiring service greater than 75kVA, a “regular” style 

transformer shall be used.

  Concrete transformer pads shall be 6” in height unless higher pads 

are otherwise requested by the Village or required by circumstance 

as previously noted. 

  Electrical equipment requires 3’ of clearance on the sides and rear 

of the equipment and 8 feet in the front of the equipment for access 

and maintenance. Standard switch cabinets and capacitors require 

8’ of clearance on in the front of and behind the cabinet and 3’ on 

the sides.

  Existing hand holes connected to existing electrical services to a 

building/facility may be reused if they are located near the front 

street. Conductor may need to be replaced depending on the load. 

Existing hand holes located at the rear of the property will not be 

allowed to be reused if the service is being converted from the rear 

to the front of the lot. This is for safety, maintenance, and to prevent 

unauthorized connections.

  New conduit will be installed between the transformer and the 

facility service entrance or existing hand hole, as applicable, to 

contain the service or secondary service cable.

  Facility service entrances shall meet current National Electrical 

Code standards for connection to the new underground system.

  Overhead services will be converted to an underground location. 

This may require replacement of the service entrance if the 

meter can cannot accommodate new underground conductors. 

Overhead weather heads will be abandoned in place. 

  All electrical equipment and materials shall be provided by FPL

and shall be owned and maintained by FPL at the conclusion of 

the project.

  Contractors installing FPL infrastructure must be 

pre-approved by FPL.

AT&T

AT&T will perform the communications network design for the program 

with Kimley-Horn developing supplemental conduit plans to aid the 

Village’s contractor in installing the conduit for the program. AT&T has 

communicated the following general guidelines related to the design of the 

improvements.

  Main underground trunk lines and equipment shall remain in 

service (including existing service area interfaces and controlled 

environmental vaults).

  Distribution of service will be converted to underground through 

connection to the trunk line at existing trunk line manhole locations.

  AT&T prefers major equipment easements to be 10’x10’ for their 

future fiber equipment needs.

  Equipment may be in the right-of-way if sufficient lateral offset 

requirements are met.

  Service pedestals will generally be installed in the public right-of-

way or the same easement as the electrical equipment. These 

pedestals will then provide communications service to individual 

facilities. For pedestals not sharing an easement with FPL 

equipment, AT&T prefers a 5’x5’ easement.

  Pedestals require 1 foot of clearance around all sides for access 

and maintenance.

Hand Hole

AT&T Service Area Interface AT&T PedestalWeather Head
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 Pull boxes will be required at regular intervals to facilitate cable 

pulling and slack cable storage. AT&T prefers 24”x36” and 30”x48” 

pull boxes. Pull boxes are to be located outside of the roadway 

surface. When required, pull boxes can be placed in the paved 

surface and, in this case, will be required to be H-20 load rated.

 Conduit and pull boxes are to be National Electrical Code compliant 

for communications service and conduit shall be gray in color.

 Conduit will be provided for service cable between the pedestal 

and the facility to be served.

 Equipment and cabling will be provided and installed by AT&T. 

Conduit and pull boxes shall be furnished and installed by the 

Village’s contractor.

Comcast

Comcast will perform the communications network design for the program 

with Kimley-Horn developing supplemental conduit plans to aid the 

Village’s contractor in installing the conduit for the program. Comcast 

has provided the following general guidelines related to the design of the 

improvements.

 Main underground fiber optic trunk lines and power supply 

equipment can be reused if practical. Reuse of power supplies shall 

be evaluated during the design phase since a power supply will be 

required to serve both the new network and the existing network 

during the cut-over phase. This may overload a power supply if it is 

not sufficient to serve both networks simultaneously. 

 One fiber node can accommodate a maximum of 256 connections. 

Fiber node service areas should be designed with less than 256 

connections to provide room for future growth. 

 Each fiber node location is supported by three pieces of equipment 

that serve as the Fiber Distribution Hub (FDH). For a hybrid fiber/

coaxial system, the LCP would not be used.

» Power supply cabinet

» Virtual hub node housing (VHub) 

» Local convergence point (LCP) 

 Comcast prefers that the power supply, VHub, and LCP be in a 

common 10’x10’ easement. The equipment can also be in the 

public right-of-way if the required lateral offsets are met. The power 

supply can be separated from the VHub and LCP by a maximum 

of 800’. However, separating the equipment increases cost due 

to the additional conduit required to connect all three pieces of 

equipment.

 The power supply cabinet requires a 120V, single-phase metered 

service from FPL.

 Multiple VHubs and LCPs can be served by a single power supply 

located in a common easement. In locations with multiple VHubs, 

an easement larger than 10’x10’ may be required.

 Service pedestals and vaults will be installed generally in the same 

easement as the electrical equipment. They can also be installed 

in the public right-of-way if the required lateral offsets are met. 

These pedestals will then provide communications service to the 

individual facilities. For pedestals not sharing an easement with FPL 

equipment, Comcast prefers a 5’x5’ easement. 

 Pedestals require 1’ of clearance around all sides for access and 

maintenance.

 Cables containing greater than 96 fiber strands will require 

24”x36” vaults. Cables containing less than 96 strands can be 

accommodated in 17”x30” vaults. Higher fiber count cables will be 

found generally closer to node locations. Fiber counts reduce as 

the strands radiate from the nodes in the service areas. Vaults are 

to be located off the roadway.

 Conduit and pull boxes are to be National Electrical Code compliant 

for communications service and conduit shall be orange in color.

 Conduit is required for coaxial service cable to the home. A coaxial 

cable service pedestal can serve up to eight homes, but Comcast 

prefers to design for approximately fourhomes. Coaxial cable 

service lengths should be kept under 150‘in length.

 Equipment, vaults/pedestals, and cabling will be provided and 

installed by Comcast. Conduit shall be furnished and installed by 

the Village’s contractor.

Other Utility Providers with 
Existing Overhead Infrastructure

The other utility providers having existing overhead infrastructure within the 

Village will be responsible for their communications network designs for 

the program. The supplemental conduit plans developed by Kimley-Horn 

to aid the Village’s contractor in installing the conduit for the program will 

include these other providers. General guidelines related to the design of 

the improvements will be requested from each of the other providers during 

the design phase.

Comcast Power Supply Comcast Pedestal

Comcast Fiber Node
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PHASING AND SEQUENCING
Through correspondence and a series of meetings with the Village, FPL, 

AT&T, Comcast, and other stakeholder utilities, Kimley-Horn has developed 

recommended phasing and sequencing plans for the implementation of the 

undergrounding program that incorporates many different factors specific 

to North Palm Beach. These recommendations are intended to serve as 

guidance during the design and construction of the overhead to underground 

conversion improvements. This is a lengthy implementation process; 

therefore, these recommendations should be reviewed periodically so that 

adjustments can be made as may be required. Such adjustments may include 

accounting for changes in technology, various utility provider and stakeholder 

requirements, Village priorities, and changes to other capital improvements that 

may influence the implementation of the undergrounding program in the future.

Phase Limit Development

To develop the phase limits for the project, several factors needed to be 

considered. These factors and their influence on the development of the 

recommended phasing limits of the program are described in greater detail 

in this section:

  FPL tariff requirements 

  Physical size of the individual phase 

  Electrical and communications utility systems 

technical requirements

  Cost efficiency

FPL Tariff Requirements 

The Florida Public Service Commission exercises regulatory authority over 

FPL to ensure consumers receive their electric service in a safe, reasonable, 

and reliable manner. Part of this regulatory authority includes the approval 

of the tariff that sets the rules and regulations that FPL operates under in 

providing electrical service. The tariff document sets forth specific rules for 

the conversion of facilities from overhead to underground locations. 

Prior to January 2022, when local governments applied to FPL to have 

overhead facilities converted to underground locations, they could qualify for 

a Governmental Adjustment Factor Waiver (GAF Waiver) if the conversion 

project met certain criteria. The GAF Waiver essentially provided for a 25% 

discount of the Contribution in Aid of Construction (CIAC) that is required to 

be paid to FPL by the local government applicant to perform the conversion. 

Now, following an update to the tariff, the GAF Waiver has been eliminated 

and FPL charges a flat fee that varies depending on whether the area is 

residential or commercial per foot of overhead infrastructure.

Physical Size of the Individual Phase 

The individual phase area should not be excessively large 

for several reasons: 

  Multiple phases also provide the opportunity for the Village to 

better control the flow of funds to both the utility providers and the 

contractor constructing the work. The providers require upfront 

payment of their construction costs. If the entire Village were to be 

Chapter 4
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VILLAGE OF NORTH PALM BEACH PHASING MAP

designed and constructed at one time, significant costs would be 

incurred very early in the process for materials and equipment that 

may not be installed for several years. 

 The amount of work performed within a given time needs to be 

manageable not only for the Village’s contractor, consultants, and 

staff, but also for the utility providers. There are operations that 

must be performed by the providers, so it must be feasible for them 

to complete their work for both design and construction within the 

given timeframe for each phase.

 Sufficient time must be provided in between the construction 

start times of sequential phases to allow for design, permitting, 

contractor procurement, and easement acquisition activities. 

Design activities are performed by the Village and the utility 

providers as a joint effort for each phase. Breaking up the design 

into multiple phases allows the initial phases to go to construction 

earlier while the balance of the program phases can continue in 

design. This overlap of design and construction creates schedule 

compression to allow the program to be completed in an expedited 

manner.

 Breaking the program up into multiple phases provides for 

enhanced competition amongst the contracting community to 

perform the work 

 Breaking up the total program cost into phases reduces the 

bonding capacity required for qualified contractors who may 

choose to pursue the individual projects. This allows the pool of 

bidders to remain high, which fosters competitive pricing

 Multiple phases reduce the risk a single contractor fails to execute 

the work of a single large phase. Contractor failure introduces risks 

to both project schedule and costs related to delays, re-work, re-

mobilization activities, and potential litigation. 

 Community impacts due to the construction must be considered 

in selecting a phase size. Each construction phase duration is 

anticipated to be 20 to 24 months. It has been our experience 

that durations longer than this can cause strain within the 

affected community due to traffic impacts, noise, and other 

construction-related impacts. We have found that confining 

activities in a relatively small area are desired and better tolerated 

by the community than large scale activities that impact a large 

geographic area.

Electrical and Communications Utility Systems 
Technical Requirements

There are also technical requirements that must be considered when 

setting the phase area limits for an undergrounding conversion program. 

For this program, Kimley-Horn held a workshop with FPL, AT&T, and 

Comcast to review technical issues and mutually agree upon specific 

phasing limits. For the most part, the utility companies were willing to 

accommodate the phasing as it is proposed.

FPL and AT&T were relatively flexible with where the phase line limits 

were to be located. Comcast had the least flexibility because of the way 

their fiber nodes provide communications service to a very specific area. 

Changing an existing node boundary requires a significant amount of 

device programming that can both increase cost and create a higher level 

of customer disruption during the reprogramming process.

Cost Efficiency

As with any program of this magnitude, there is a high priority placed on 

cost control. Effective cost control begins during the planning process. 

To reduce the costs, we took advantage of locating phase limits where 

the existing infrastructure lends itself to providing the fewest transition 

points throughout the Village. Phase boundaries were set at locations 

that encompass the entirety of the adjacent right-of-way and only impact 

residents through one phase of construction. Additionally, boundaries were 

selected where existing poles are located or where temporary transition 

poles could be minimized and set to allow for clean transitions between 

phases thus reducing cost. Since these transition points are temporary, 

but necessary for the continued provision of electricity to the community, 

it is important that the number of transitions be reduced to the minimum 

required.

Sequencing Recommendations

After the limits of each individual phase were defined, the sequence 

in which they are to be constructed was considered. To develop the 
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recommended sequence for the program, several factors needed to be 

considered. These factors include the following and their influence on 

the development of the recommended sequencing of the program are 

described in greater detail below:

 Major work programs 

 Traffic impacts

 Cost efficiency

 Schedule efficiency

Major Work Programs 

As discussed in the Data Collection chapter of this master plan, there are 

major work programs that may coincide the undergrounding program. 

Coordinating these programs with the undergrounding program will help 

minimize community impacts to the extent practical. Major work programs 

in addition to undergrounding consist of the following:

 Village of North Palm Beach Capital Improvement Plan

 Village of North Palm Beach stormwater program

 Seacoast Utility Authority facility replacements

 Florida Department of Transportation work program

 Palm Beach County Information Systems Services projects

Village of North Palm Beach Capital Improvement Plan

There are several projects contained in the Village’s Capital Improvement 

Plan that must be considered – most notably the bridge replacement 

on Lighthouse Drive. Bundling them to be constructed with the 

undergrounding program allows the Village to take advantage of restoration 

cost-sharing. This is an important consideration when determining which 

capital projects should be constructed concurrently with the individual 

undergrounding phases.

In general, capital projects that are expected to have significant roadway 

impacts should be constructed in conjunction with the undergrounding 

program to the greatest extent practical. However, a balance needs 

to be struck between maximizing projects within the undergrounding 

program schedule and not overwhelming the community with construction 

impacts. Additionally, projects required due to public health, safety, and 

welfare needs should be implemented quickly and not necessarily delayed 

coinciding with a particular phase of undergrounding. Many of the Village’s 

projects are relatively small in scope and/or are located such that roadway 

impacts are minimal or have a brief duration. Therefore, these projects 

are recommended to be constructed in accordance with their previously 

planned schedules.

Village of North Palm Beach Stormwater Program

As the Village progresses through the development of a stormwater 

master plan and the resulting capital projects, coordination with the 

undergrounding program should be a priority. This will allow the Village to 

achieve the best efficiency between the two types of work. A stormwater 

utility has been set up to fund the upcoming projects.

VILLAGE OF NORTH PALM BEACH SEQUENCING MAP

Lighthouse Dr Bridge
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Seacoast Utility Authority Facility Replacements

As described in the Data Collection section, SUA has several water main, 

sanitary sewer main, and sanitary force main replacements planned within 

the Village. A formal improvement plan was not provided but coordination 

should occur with the utility during the design of the undergrounding 

program to determine which of their projects could be constructed 

concurrently with the undergrounding phases. Even if the projects are not 

able to be aligned exactly, cost-sharing of pavement resurfacing could still 

be achieved by deferring such activity until both programs are complete in 

an area.

Florida Department of Transportation Work Program

The FDOT’s work program also has several projects that must be 

considered for coordination with the undergrounding program. Again, a 

bridge replacement on US Highway 1 (US 1) appears to be the project in 

the program that will likely have the most roadway impacts. The Village is 

already coordinating with FDOT on this project and will be able to introduce 

the undergrounding program as a necessary coordination item.

Palm Beach County Information Systems Services Projects

PBCISS indicated during the data collection phase of the development of 

this master plan numerous broadband projects are planned for the Village 

of North Palm Beach but that no routes are known. Even though there 

is no improvement plan for these projects, coordination with PBCISS is 

strongly encouraged to provide the status of the undergrounding program. 

It is important for the agency to understand that overhead utility installation 

is no longer available.

Traffic Impacts

The sequencing recommendations for this program are also influenced by 

the desire to reduce traffic impacts to the highest degree possible. The 

beginning of a mitigation plan for traffic impacts begins with sequencing 

individual phases. This master plan’s recommendation is that the phases 

begin at the northwestern corner of the Village, proceed south down 

Prosperity Farms Road, travel east on Northlake Boulevard, and end by 

going north of US 1. This will ensure that only one south/north major road 

is impacted at one time. This also allows time for construction impacts 

related to non-undergrounding work programs to be completed in advance 

of undergrounding which can reduce the severity of the traffic impacts on 

some of the more heavily traveled roadways, such as Northlake Boulevard.

Cost Efficiency

In determining the sequence of the phases, cost efficiency was also a 

priority. At the completion of each phase, there will be a transition from 

the new underground system to the existing overhead system to maintain 

connectivity of the systems after the de-energized poles are removed. 

These transitions usually require the installation of new temporary poles with 

electrical and communication risers. Because these new poles are temporary 

and will be removed when the next phase is completed, it is important to 

minimize the number of transitions to the greatest extent possible. 

Water Main Replacement Existing Overhead Infrastructure on Prosperity Farms Rd
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In addition, compressing the schedule as discussed in the following section 

will reduce costs by minimizing the impacts of inflation and project general 

conditions. The sooner the program is complete, the less these two factors 

increase the budget. Phases should be overlapped wherever possible while 

avoiding significant traffic impacts to the extent practical.

Schedule Efficiency

As discussed previously, individual phases were developed considering work 

that could reasonably be performed in a 20- to 24-month continuous period. 

To gain schedule efficiency, Kimley-Horn recommends work in adjacent 

phases overlap each other to avoid waiting until final completion of one phase 

before beginning work in a subsequent adjacent phase. This recommendation 

is discussed in further detail in the Opinion of Schedule chapter of this master 

plan. In general, this would allow for service conversion work and overhead 

infrastructure demolition to occur in one phase, while heavy underground work 

would occur simultaneously in the adjacent phase. We do not recommend 

heavy underground work be performed simultaneously in adjacent phases. 

This avoids significant traffic impacts expected if these activities occurred 

simultaneously in adjacent phases. 

Phases in the Village’s commercial areas are anticipated to be more 

technically challenging from a design and easement acquisition standpoint. 

This is due to the high electrical load demand, limited right-of-way 

availability, and urban landscape. Fortunately, the way the commercial 

property is situated in the Village, we were able to divide the commercially 

zoned areas into multiple phases, effectively reducing the complexity in 

any one phase. This will allow adequate time for design and easement 

acquisition for these challenging parcels.

Make-Ready Pole Existing Overhead Infrastructure in Commercial Area
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OPINION OF SCHEDULE
Based on the Phasing and Sequencing chapter, a detailed opinion of 

schedule was developed to understand how each individual phase will 

interact with each other during the implementation process. To develop an 

opinion of schedule at this stage of the planning process, current relevant 

experience and lessons learned with this type of construction activity 

were used. In addition, schedule considerations were developed through 

discussions with the Village and the utility providers. These considerations 

can be categorized into Design Phase Schedule Considerations and 

Construction Phase Schedule Considerations.

Design Phase Schedule Considerations

  Survey and utility base mapping must occur prior to the utility 

providers beginning their design efforts.

  AT&T and Comcast require the FPL design to be complete prior to 

beginning their design efforts.

  FPL Binding Cost Estimates and Utility Agreements are generally 

produced within three to four months after Village acceptance of 

the conceptual FPL design and sufficient progress on the easement 

acquisition process, recognizing the various modifications to the 

design that are made during this process.

  Easement acquisition is desired to begin as early as possible and 

be completed prior to the start of construction. Eminent domain 

processes are not considered in this schedule. All easements are 

assumed to be granted to the Village without compensation.

  Contractor procurement should occur after the completion of 

the FPL concept design but before completion of the final bid 

documents to take advantage of constructability review comments 

and value engineering suggestions.

  Any required permits are desired to be secured prior to the start of 

construction 

  Any Village infrastructure work that is to be designed and 

constructed within an undergrounding phase area is to be included 

in the bid package for that undergrounding phase area.

  Because of the requirement for FPL to harden their infrastructure, 

design and construction of this undergrounding program should 

begin as soon as practical.

  Community outreach is a continuous process that spans across 

design and construction.

Construction Phase Schedule 
Considerations

  Year-round construction activities are considered for the 

undergrounding program.

  To achieve schedule compression, portions of phases that can 

be overlapped should be to the greatest extent practical while 

minimizing traffic and resident impacts.

  Heavy construction activities, such as underground infrastructure 

work and conduit installation, are desired to be constructed in the 

summer months when traffic volumes are lowest.

  To minimize community/traffic impacts, heavy construction impacts 

will not be allowed to occur in adjacent phases at the same time.

Chapter 5
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  Water main, stormwater, and conduit installation activities may 

occur simultaneously in any phase area.

  Cable and equipment installation activities may overlap the duration 

of backbone conduit installation within a phase.

  Feeder switchover to the underground system should be coordinated 

to occur in the cooler months when electrical demand is low, which 

reduces the complexity of the process and associated costs.

  Conversion of individual electrical and communications services will 

follow the energization of the new underground system.

  Overhead wire and pole removal cannot begin until all services are 

converted to the new underground system.

  Roadway, sidewalk, and landscape improvements may occur 

during the final restoration stage of each phase.

Schedule Durations

The durations of significant activities that occur within each phase were 

developed based on information gathered from a variety of sources. Design 

durations are largely based on Kimley-Horn’s experience with similar 

projects and through schedule discussions with FPL, AT&T, and Comcast. 

Construction activity durations are based on relevant projects currently 

underway or already completed. These relevant projects were compared 

to the activities proposed in this master plan as part of the opinion of cost 

development, which yielded durations for significant activities that were 

then incorporated into the schedule. Appropriate schedule contingencies 

were also applied to account for normal weather impacts, potential 

geological challenges, and unforeseen conditions.

Schedule Highlights

  The program schedule begins in January 2023 with the design of 

Phase 1.

  Design needs to start as soon as practical to minimize the duration 

of the program. 

  Designs for subsequent phases overlap to allow more time for the 

easement acquisition process.

  The design of the communications networks will follow the design 

of the electrical network to allow coordination of the designs 

to promote the collocation of electrical and communications 

equipment in common easements. This reduces the overall number 

of easements required for the program.

  Contractor selection should occur prior to design completion 

to allow the opportunity for constructability reviews and value 

engineering suggestions.

  Construction activities for the program are expected to kick off in 

the spring of 2025 with Phase 1. 

  Construction durations for each phase range from 20 to 24 months 

depending on the quantity of work to be performed and the 

complexity of each phase.

  To accelerate the schedule, each phase overlaps the previous 

adjacent phase’s construction activity by a minimum of 12 months 

with potential to overlap 16 months or more.

  The overlap of the construction activities in each phase is subject 

to heavy construction being complete in the previous phase prior to 

allowing such construction to begin in the subsequent phase. This 

is done primarily to mitigate traffic and community impacts.

  The final three months of the construction activity for each phase 

is reserved for switchover, conversions, pole removal, and final 

restoration. It is not expected that this will be a continuous 

construction activity. Experience with similar projects has shown 

that the coordination required with the utility providers during this 

process can be time consuming and therefore requires additional 

time for this work to be accomplished.

  All areas of the Village are scheduled to be converted to an 

underground system by the end of 2035. Final pole removal is 

scheduled to be completed by the end of the first quarter in 2036.

  While the schedule does contain time contingencies for weather 

impacts, soil conditions, and unforeseen conditions, it does not 

account for significant schedule impacts related to significant 

weather events that cause the utility providers to focus efforts 

on storm recovery rather than undergrounding. It also does 

not consider significant contractor issues related to litigation, 

bankruptcy, non-performance, and the like because these types of 

issues are impossible to predict.

Pole RemovalDirectional Dri l l ing
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Approach

The following elements were considered when developing the opinion of 

cost (OPC) for the program:

  Use of recent cost information from similar projects: 

Recent bid prices for overhead utility underground 

conversion projects currently underway or already 

completed in similar, local, coastal communities 

were used for the development of unit prices for this 

planning-level OPC. 

  Use of comprehensive construction costs: Final 

bid prices for similar projects in the area were 

used to develop unit costs that were applied to 

the program. This allows for inclusion of many 

smaller scale costs that may otherwise be 

overlooked during the master planning process. 

  Use of a consistent unit cost application 

methodology: Since it is not feasible to perform 

detailed design for the entire program at this 

time, bid prices from similar projects were used to 

create sample project areas for two area types. 

These sample areas were then scaled based on 

the linear footage of overhead to underground 

conversion required in each phase.

Sample Project Area

To develop unit costs that could be applied to quantities for a large-scale 

program, sample project areas representative of the Village were developed. 

Kimley-Horn first used the sample projects to model the conversion of 

overhead utilities to an underground location within an assumed area. 

Kimley-Horn then prepared quantity estimates for the area. Construction 

work elements estimated for the sample areas included the following:

  Construction general conditions (mobilization, maintenance of 

traffic, bonds, survey, etc.)

  FPL, AT&T, and Comcast main conduit installation

  Cable and equipment installation

  Service conduit installation

  Direct costs from FPL, AT&T, and Comcast for their labor, 

equipment, and materials related to both installation and demolition 

activities

  Pavement restoration

  Site restoration

  Landscaping for equipment screening

Based on the types of development that exist within the Village, two 

sample project areas were developed to project costs across the Village-

wide program:

1. Typical Residential Area/Roadway Installation – Units costs were 

developed for this sample project area that considered installation 

of underground utility infrastructure within road right-of-way in 

Chapter 6
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a single-family residential area where service lines would be 

converted from the rear to the front street.

2. Typical Commercial Area/Roadway Installation – Unit costs for 

this sample project area were developed to account for the more 

complex and more condensed undergrounding utility infrastructure 

that is necessary to convert commercial areas from an existing 

overhead system.

Unit Costs

The total costs for each sample project area were divided by the length of 

undergrounding within the area to develop representative unit costs per 

linear foot of conversion. These costs were then applied on a Village-wide 

basis to each of the program’s phase areas. The unit prices are categorized 

into line items for each phase in the OPC.

Quantity Estimation

To develop quantities for the undergrounding program, the existing 

overhead infrastructure, roads, and other attributes were modeled. 

Quantities were then estimated for each phase and used to calculate the 

OPC. The following quantities were developed for each phase:

  Existing overhead infrastructure to be converted underground

  Roadway anticipated to be impacted by conduit installation 

  Easements anticipated to be required for the conversion

  Streetlights expected to be requested by the Village

Opinion of Cost - Overall Program Summary

Total Program Cost 
(Today’s Dollars)

$144,000,000

Contingency $14,400,000

Inflation (Projected) $47,870,000

Program Total (Rounded) $206,300,000

Opinion of Cost - Individual Phase Summary

Phase 1 $14,890,000

Phase 2 $18,890,000

Phase 3 $22,730,000

Phase 4 $16,580,000

Phase 5 $24,510,000

Phase 6 $17,380,000

Phase 7 $30,480,000

Phase 8 $16,930,000

Phase 9 $27,080,000

Phase 10 $16,780,000

Opinion of Cost - Overall Program Line Item Summary 

Description OPC

Overhead to Underground 
Conversion – FPL

$32,280,000

Overhead to Underground 
Conversion – ATT

$16,130,000

Overhead to Underground 
Conversion – Comcast

$10,010,000

Overhead to Underground 
Conversion – Other Utility Providers

$1,200,000

Overhead to Underground 
Conversion – Miscellaneous

$7,790,000

General Requirements $2,770,000

Property Restoration $3,430,000

Pavement Restoration $10,670,000

Street Lighting $1,510,000

Direct Costs $6,900,000

Direct Costs – AT&T $5,000,000

Direct Costs – Comcast $2,725,000

Direct Costs – Other Utility Providers $775,000

Engineering/Permitting/Surveying $8,600,000

Easement Acquisition Assistance $3,220,000

Construction Phase Services $3,670,000

Construction Management $28,040,000

Contingency $14,400,000

Inflation $47,870,000

 

Assumptions and Limitations

General

  The OPC developed for this master plan is based on a high-level 

cost analysis for large-scale planning and budgetary purposes 

based only on the information available at the time this master plan 

was developed. The OPC contained in this master plan should 

not be considered applicable to a single block or to other specific 

smaller scale areas since variations may exist on a smaller scale. 

  Over the life of the project, considerable effort is expected to be 

required from Village staff, including the Village Manager’s office 

and the Department of Public Works. It is recommended the Village 

hire a project coordinator to assist the Village with the management 

and coordination of the project, plus act as a resident liaison. Costs 

associated with the project coordinator, Village staff time, and use of 

Village facilities and resources have not been included in this OPC. 

  Cost related to obtaining financing for the program are not included 

in this OPC. We recommend the Village establish a budget for 

financial consultants, closing costs, and other related costs of 

obtaining project funding. 

  This OPC considers the undergrounding of electrical, cable, and 

telephone facilities only. Cellular facilities, new broadband network 

installations, planned infrastructure improvements, and/or other 

facilities are not considered in this OPC. The unit costs provided 

assume all cable, electrical, and telephone conduit will be installed 

in a joint trench (with required separation) by the same contractor 

who is directly contracted by the Village.

  Detailed network designs for proposed electrical, cable, or 

telephone infrastructure have not been performed and therefore 

were not available at the time of this master plan. This OPC is 

based on assumptions and generalizations regarding elements that 

a typical underground utility conversion project within the Village of 

North Palm Beach is likely to include. 

  It is assumed the Village will enter into a right-of-way agreement 

with applicable utility providers for the installation of new 

underground cabling and equipment within the right-of-way.

  It is assumed the Village will acquire private easements to 

implement the program when sufficient right-of-way is not available 

to contain the new underground equipment. It is assumed 

easements will be donated by property owners when required, as 

has been the case on other undergrounding projects. Costs related 

to any eminent domain processes, or compensation for easement 

space, are not considered in this master plan.

  Easement acquisition assistance is estimated based on the level 

of support required for other projects with voluntary easement 

processes.

  Costs related to the abandoning of rear yard easements has not 

been considered or included in the OPC at this time.

  This OPC assumes the Village will engage a contractor to install 

all equipment and materials except those items and operations 

required to be performed by the utility providers. We recommend 

the Village perform as much of the construction as possible. This 

provides the Village with more control over project costs and 

schedule. It has been our experience that costs are lower, the 

schedule is minimized, and the work is generally more efficiently 

coordinated when the municipality performs the work versus when 

work is performed independently by the various utility providers. 

Even in the case where the utility providers perform the work, there 

are still items needing to be performed by the municipality, such as 

easement acquisition, restoration, and rearrangement of customer 

service entrances from overhead to underground. Items and 

operations required to be performed by the utility provider include, 

but are not limited to, underground system make-ready poles and 

energization, cable television cable and equipment installation, 

telephone cable and equipment installation, and overhead 

infrastructure removal. Costs related to these utility provider 

activities have been included in this OPC. 

  This OPC assumes a phased construction approach as outlined 

in this Master Plan. Each phase of construction is expected to 

have approximately a 20- to 24-month construction duration. 

Construction will occur continuously throughout the phase, 

assuming year-round construction for the undergrounding program 

as the Village does not have seasonal construction restrictions. 
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  Roadways disturbed by the undergrounding will require trench repair. 

Milling and resurfacing of the disturbed pavement has been included 

as a separate line item in the OPC. Roadway repairs are anticipated 

to be milled and resurfaced for one lane width on every road.

  An allowance for restoration of private property after service 

conversion and overhead infrastructure demolition is included. Our 

OPC also includes an allowance for equipment landscape screening.

  Provisions for additional street lighting have been included in this 

OPC. Proposed streetlights have been placed at assumed intervals 

on roads that do not have lighting or have lighting that is mounted 

to utility poles that will be removed, depending on whether the road 

is arterial or residential. The Village should consider entering into an 

agreement with FPL to provide lighting throughout the Village. FPL 

does not assess capital costs for the standard lighting installation 

but does charge a CIAC for the associated conduit installation. 

Existing decorative street lighting that is already served with 

underground infrastructure is assumed to remain in service.

  Costs related to potential Village-owned fiber optic infrastructure 

improvements are not considered in this OPC. While these 

improvements may be constructed concurrently with the 

undergrounding program, any costs related to this effort are not 

included in the undergrounding program. 

  Contingency has been estimated at a rate of 10%. 

  All construction projects carry inherent risks for construction claims, 

litigation, or other such legal action against the Village for personal 

or property damages. This OPC does not include costs associated 

with contractor termination, re-mobilization, construction claims, 

litigation, or other such legal action. 

  It can be expected that cost variations may occur throughout 

the life of the program based on market conditions, labor and 

material price fluctuations, and other factors. Kimley-Horn has no 

control over the cost of labor, materials, equipment, or over the 

contractor’s methods of determining prices or over competitive 

bidding or market conditions. The OPC provided herein is based on 

the information known to Kimley-Horn at this time and represents 

only Kimley-Horn’s judgment as a design professional familiar 

with the construction industry. Kimley-Horn cannot and does not 

guarantee that proposals, bids, or actual construction costs will not 

vary from its OPC.

Existing Conditions/Construction Methods

  It is assumed that new utility infrastructure related to the conversion 

process will be installed in public rights-of-way and easements. It 

is further assumed this infrastructure will be installed in a manner 

that minimizes relocation of existing utilities in these same locations. 

These potential impacts cannot be accurately quantified at this time 

and are therefore not included in this OPC.

  Conduit for electric and cable/telephone infrastructure is typically 

installed using open-cut trenching or directional boring. Work on similar 

projects has shown that directional bore is the preferred method of 

installation for large-scale programs. This OPC assumes that most of 

the necessary conduit will be installed using directional bore.

  In many locations throughout the Village, electrical and 

communications services originate from a rear property easement. 

To be compliant with current utility provider standards, these services 

will be converted to a front street location under this program.

  Allowances for repair/replacement of service entrances on private 

property not meeting existing building codes should be included in 

the program to maintain the schedule. These types of costs, while 

expected to be a rare occurrence, are expected to be reimbursed 

to the program by the private property owner and therefore have 

not been included in this OPC. 

Electrical and Communications Utility Systems

  Underground electrical and communications facilities to be 

constructed under this program are anticipated to be significantly 

different from their overhead counterparts based on the nature of 

underground system design and layout. However, costs related 

to “betterment” or system upgrades are assumed to be the 

responsibility of the utility providers. 

  Electrical system costs may ultimately include a mix of standard 

PME and Vista switch cabinets should the Village desire to 

incorporate Vista cabinets into the system. This would provide 

improved resiliency and storm surge protection since the Vista 

cabinets are waterproof. This OPC considers a mixture of the two 

types of switch cabinets because of utilizing sample project areas.

  “Like-for-Like” fiber/coaxial systems were considered in this OPC 

for the undergrounding of cable facilities. 

  “Like-for-Like” copper systems were considered in this OPC for the 

undergrounding of telephone facilities. 

  This OPC only considers the minimum number and size of 

conduits required to implement the overhead to underground utility 

conversion. Spare conduits have not been included in this OPC.

Inflation

  The Construction Cost Index (CCI), as calculated by Engineering 

News-Record, was used to estimate an average inflation rate to be 

applied to this program. The CCI tracks the change in price for a 

specific combination of construction labor, steel, concrete, cement, 

and lumber using data from 20 cities in the United States. The 

CCI is similar in concept to the well-known Consumer Price Index, 

which tracks consumer prices for a representative base of goods 

and services for urban consumers but is considered more reflective 

of the construction industry and construction labor rates. 

  The average yearly historical CCI between 1990 and 2021 were 

reviewed. The average percentage increase of construction costs 

during this time, as well as during the last 10 years, was 3.0% per 

annum. However, the average percentage increase of construction 

costs for 2021 was 7.2%. Based on this information, an annual 

inflation factor of 6% was used for estimating inflation cost impacts 

in 2022, 4% was used for 2023, and 3% was used for 2024 and 

beyond in this OPC. Inflation is difficult to accurately project into the 

future and historical trends are not necessarily indicative of future 

inflation rates. Month-to-month or year-to-year changes in inflation 

rates could be significantly more or less than the percentages 

assumed for this OPC.

Electric Meters
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COST REDUCTION OPPORTUNITIES
The opinion of cost was prepared based on the understood goals and 

objectives of the program, including conversion of all overhead utilities to 

an underground location within the Village municipal limits. As a benefit 

to the Village, this master planning effort explored several cost reduction 

opportunities that could be considered by the Village. However, these 

opportunities may require securing third-party funding, coordinating 

projects with other programs/agencies, and/or revising the goals and 

objectives of the program.

Grant Funding

The Village may be able to offset some of the program costs through 

various grant programs. The program most applicable to undergrounding 

is the Federal Emergency Management Agency Building Resilient 

Infrastructure and Communities (BRIC) program. The stated goal of the 

program is to support hazard mitigation projects in local communities to 

reduce the risks faced from disasters and natural hazards. A local match 

of 25% is required, but the program has a maximum award of $50 million 

for construction projects. These grants can be applied for on a phase-by-

phase basis to maximize the benefits, so long as the federal government 

still offers the funding program. This would ultimately result in a lower net 

cost realized by the Village for the undergrounding program. 

Pavement Milling and 
Resurfacing Cost Sharing

As outlined in other chapters of this master plan, additional capital 

improvements are proposed throughout the Village over the expected 

duration of the undergrounding program including bridge, stormwater, 

water, and sewer projects. These projects are anticipated to incorporate 

milling and resurfacing of their work area. For areas where these projects 

and the undergrounding program will be in the same location, the cost of 

the required milling and resurfacing could be shared between the various 

entities performing the improvements. 

Chapter 7

Recent Mil l ing & Resurfacing on Lighthouse Dr
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FEDERAL EMERGENCY MANAGEMENT AGENCY (FEMA)

Funding Source Tentative Timeline Purpose of Funding Source Matching Funds Available Funding Amount Types of Projects/Activities Additional Program Information/Requirements

FEMA Hazard 
Mitigation 
Assistance (HMA) 
Grant Program

(HMGP)

This grant funding is available 
after a presidentially declared 
disaster.

Provides funding to state, local, tribal and territorial 
governments so they can rebuild in a way that 
reduces, or mitigates, future disaster losses in their 
communities.

A non-federal cost share is required for all subapplications 
funded under HMGP and may consist of cash, donated or third-
party in-kind services, materials, or any combination thereof. The 
cost share for HMGP is as  follows:

Generally, the cost share is 75% federal/25% non- 
federal. The 25% can come from the state or local 
government, an individual, construction labor, Increased 
Cost of Compliance (ICC) funds from a flood insurance 
policy, or Small Business Administration loans.

Dependent on the disaster • Acquisition of hazard prone homes and businesses which enable owners to relocate to safer areas (acquisition)

• Protecting homes and businesses with permanent barriers to prevent floodwater from entering (levees, floodwalls, floodproofing)

• Elevating structures above known flood levels to prevent and reduce losses (elevation)

• Reconstructing a damaged dwelling on an elevated foundation to prevent and reduce future flood losses

• Structural retrofits to make a building more resistant to floods, earthquakes, wind, wildfire and other natural hazards

• Retrofits to utilities and other infrastructure to enhance resistance to natural hazards (utility retrofits)

• Construction of safe rooms for both communities and individual  residences in areas prone to hurricane and tornado activity

• Slope stabilization projects to prevent and reduce losses to structures

• Drainage improvement projects to reduce flooding (flood risk reduction projects)

• Post-disaster code enforcement

• Developing and adopting hazard mitigation plans, which are required for state, local, tribal and territorial governments to receive 
funding for their hazard mitigation projects.

• Reduces vulnerability of communities to disasters and their effects.

• Promotes individual and community safety and their ability to adapt to 
changing conditions and withstand and rapidly recover from disruption due 
to emergencies (resilience).

• Promotes community vitality after a disaster.

• Lessens response and recovery resource requirements after a disaster.

• Results in safer communities that are less reliant on external 
financial assistance.

• Project must be on the Palm Beach County Local Mitigation 
Strategy Priority Project List

Building Resilient 
Infrastructure and 
Communities (BRIC) 
(formerly FEMA Pre- 
Disaster Mitigation)

Application Start Date: 
09/30/2020*

Application Deadline: 
01/29/2021*

Supports hazard mitigation projects, reducing the risks 
faced from disasters and natural hazards.

Priorities:

• Mitigate the risk to public infrastructure

• Incentivize resilient investments in disadvantaged 
communities

• Mitigate risk to one or  more community lifelines

• Incorporate nature-based solutions

• Enhance climate resilience and adaptation

• Incentivize the adoption and enforcement of the latest 
published editions of building codes

• BRIC encourages mitigation projects that meet 
multiple program priorities

25% non-federal funds required as local match Maximum award: 

• up to $600,000 for planning 
projects

• up to $50 million for 
construction projects 

• Capability- and Capacity-Building Activities: Enhance the knowledge, skills, and expertise of the current workforce to expand or 
improve the administration of mitigation assistance

• Mitigation Projects: Designed to increase resilience and public safety; reduce injuries and loss of life; and reduce damage and 
destruction to property, critical services, facilities, and infrastructure.

• Expanded Eligibility: Project scoping, building code activities, pre-award costs

Projects must:

• Be cost-effective

• Reduce or eliminate risk and damage from future natural hazards

• Meet either of the two latest International Building Codes (i.e. 2015 or 
2018)

• Align with the applicable hazard mitigation plan

• Meet all environmental and historic preservation (EHP) requirements

• Project must be on the Palm Beach County Local Mitigation Strategy 
Priority Project List

• Application may need to be reviewed by the State Clearinghouse

FLORIDA DEPARTMENT OF ECONOMIC OPPORTUNITY (DEO)

Funding Source Tentative Timeline Purpose of Funding Source Matching Funds Available Funding Amount Types of Projects/Activities Additional Program Information/Requirements

Community 
Planning Technical 
Assistance Grants

DEO cannot accept 
requests for multi- 
year projects

Grant Application Cycle: April - 
May, 2022

To develop innovative planning and development 
strategies to promote a diverse economy, vibrant rural 
and suburban areas, and to meet the requirements 
of the Community Planning Act, while protecting 
environmentally sensitive areas.

No matching funds required $25,000 - $50,000 Includes any type of community planning project. List below is not comprehensive or exhaustive

Rebuild Florida 
CDBG-MIT - General 
Infrastructure 
Program

Round 3 of 3 expected to 
open in June 2022 per DEO 
CDBG-MIT Team

The Rebuild Florida Mitigation General Infrastructure 
Program is designed to provide funding opportunities 
for local governments and state agencies to develop 
large-scale mitigation activities that allow Florida 
communities to better withstand future disasters.

No matching funds required No specific maximum 

(approximately $150 million 
total available)

Eligible activities include projects that demonstrably increase community resilience. The following types of infrastructure projects 
are encouraged:

• Public Notice Required

• 4 years to complete project from date of execution of contract

• Resiliency 
Planning

• Utility 
Planning

• Public 
Outreach

• Stormwater 
Outfall Retrofits

• GIS Data Portal

• Complete 
Streets Plan

• Comprehensive 
Plan/Ordinance 
Update

• Restoration of critical infrastructure

• Renourishment of protective costal dune systems and state 
beaches

• Building or fortifying buildings that are essential to the health, 
safety, and welfare of a community

• Rehabilitation or construction of stormwater 
management systems

• Improvements to drainage facilities

• Reconstruction of lift stations and sewage treatment plants

• Road repair and improvement and bridge strengthening
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This program also offers the opportunity for the Village to take advantage 

of volume pricing for milling and resurfacing associated with large-scale 

paving programs. Postponing milling and resurfacing until multiple phases 

of undergrounding, and potentially other capital improvements, have been 

completed would allow the Village to bid and award paving for a larger area 

than if it were performed after each phase of the undergrounding program. 

Trenches and bore pits would be repaired after conduit installation 

with milling and resurfacing to occur later under a separate contract 

administered by the Village.

Alternative Program Goals and 
Objectives

The opinion of cost could be reduced if the amount of overhead utilities 

to be converted to an underground location was reduced. This could be 

accomplished in a variety of ways.

  Only certain phases could be converted underground, with the rest 

remaining overhead

  Feeder infrastructure could be converted underground with the 

radial infrastructure largely remaining in its current aerial location

  Feeder Infrastructure could be hardened in accordance with FPL’s 

hardening plan with only the radial infrastructure being converted to 

an underground location

  Various combinations of the above concepts

While the above concepts could significantly reduce program costs, they do 

not accomplish the original vision of the Village to convert all overhead utilities 

to an underground location. There are also other ramifications that need 

to be considered when reducing the scope of the program. The reliability, 

safety, and aesthetic benefits of a partially converted system would be less 

than the benefits of a totally converted system. This may also complicate the 

assessment methodology that will be used to determine the financial impact 

to the individual property owners in the Village.

Topped Pole

Topped Pole
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RISK ASSESSMENT
A program on the scale of the Village of North Palm Beach’s overhead 

utility undergrounding will inherently involve risks. Risks for a program of 

this type are generally categorized in two ways: 

1) Risks to the program schedule

2) Risks to the program budget. 

Part of the intent of the master planning process is to identify risks to the 

program ahead of design and construction to be prepared to mitigate 

those risks throughout the course of the program.

Schedule Risks

Design and Preconstruction Phase

The design of an overhead to underground conversion project involves 

parties who are not contractually obligated to the Village to meet a design 

schedule. FPL, AT&T, Comcast, and other providers will each need to 

produce detailed design documents of their underground electrical and 

communications networks that will be used by the Kimley-Horn design 

team to create the conduit plans and ultimately bid documents for 

construction of the project. Since these utility providers are not under 

contract with the Village, there will be limited control over their design 

schedules. In the event of a delay, there will be limited recourse for the 

Village. While it is anticipated that each provider will be able to provide 

a schedule and will work to meet that schedule in conjunction with the 

rest of the design team, there is the potential for delays to occur beyond 

the control of the Village or Kimley-Horn. For example, in the event of a 

major weather event, such as a hurricane, utility providers may allocate all 

resources to recovery efforts, including design team members, causing a 

delay to the project. Therefore, the need to incorporate the utility providers 

in the design process because of the proprietary nature of their networks is 

considered a schedule risk.

As part of the conversion process numerous new easements will be 

needed throughout the Village to place at-grade equipment for both 

electrical and communications networks. Each easement will require 

coordination with the impacted property owner and may also entail a 

difficult negotiation process, particularly in the case of seasonally absent 

owners or those unwilling to grant an easement. The Village could employ 

an eminent domain process to obtain easements required for the work, 

however, that process can be particularly lengthy and significantly impact 

both the program schedule and cost.

During the bid phase of the project, the primary risk to schedule will 

be re-bidding the project if not enough qualified, competitive bids are 

received. This may be particularly true in a strong construction market 

with significant demand. There are several potential contributing factors, 

including ambiguities in the bid documents, perceived or actual risks, and 

limited numbers of local contractors qualified for the work. As a result, bids 

received may exceed the project budget and, to obtain more competitive 

bids, the project may be re-designed and/or re-bid, having a negative 

schedule impact.

Construction Phase

During the construction phase of the project there are several factors 

that can contribute to project delays. The Village has varying degrees of 

Chapter 8
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control to mitigate these risks. The anticipated schedule risks during the 

construction phase include, but are not limited to:

  Contractor’s staffing, use of subcontractors, and equipment 

reliability as these will impact the ability of the contractor to meet 

the project schedule.

  Unforeseen conditions that can result in delays to the construction 

schedule as alternative designs are prepared to achieve project 

goals based upon the new information.

  Coordination with various utility providers required during the 

construction phase of the project who will perform certain portions 

of the work, as well as their execution schedule for such work. For 

example:

 » AT&T and Comcast will not allow any crews other than their 

own to install their cabling and equipment.

 » During aerial cable and utility pole removal, coordination with 

various utility providers will be required. This work must be 

performed by the providers and cannot commence until all 

underground systems are installed and all services have been 

converted underground.

  Service conversions from overhead to underground for electrical 

and communications can be delayed by unwilling and/or absent 

owners. Particularly for the reasons and in the situations listed 

below:

 » Property owners whose service entrance equipment does 

not meet the National Electrical Code will need to have these 

entrances replaced prior to conversion.

 » Communication service conversions can sometimes require 

attic access and must be performed by the utility provider.

  Weather conditions, including extended periods of rain, tropical 

storms, and hurricanes that occur anywhere in the country. 

Weather events can disrupt construction by reducing the 

production rate of construction crews and/or delaying certain 

portions of the work. Additionally, utility providers prioritize the 

provision and restoration of service to existing customers and will 

abandon a conversion project until recovery efforts are complete 

after a storm.

Schedule Risk Mitigation

Design and Preconstruction Phase

Since utility providers do not have the same contractual obligations to the 

Village as the design team, it is particularly important to develop methods 

to mitigate the risk they present to the overall program schedule. To 

mitigate this risk, it is recommended that the Village initiate the design of 

multiple phases at one time and overlap the schedules so that the impact 

of a delay in the design of a single phase on the overall program schedule 

is reduced. By having multiple phases, the portion of the Village in active 

construction at any given time will be small relative to the municipal area 

therefore reducing the perceived impact to the community while providing 

schedule control benefits to the Village. Overlapping the phases allows the 

utility providers to design future phases while construction work is active 

in a previous phase. This not only reduces the risk to the overall program 

schedule if the design of any single phase is delayed due to storm recovery 

efforts, but also provides additional time to complete the design work and 

procure equipment easements.

Certain significant pieces of equipment required for completion of the 

project have limited flexibility where they can be in the final design of the 

underground system. An example would be a switch cabinet that marks 

the limit of a service area boundary defined by electrical load demand. 

Since these pieces of equipment must be in certain locations, a longer 

duration to acquire an easement may be necessary if property owner 

negotiations or an eminent domain process are needed. Identifying these 

locations early in the planning and design process provides extended 

periods of time to acquire required easements prior to each project area 

going into construction.

To mitigate the risk of unforeseen subsurface conditions impacting 

construction and to properly plan for the installation of the electrical 

and communications infrastructure, we recommend that a geotechnical 

investigation, record drawing research, and subsurface utility exploration 

be performed for known and identifiable utilities during the design phase. 

As a result, the risk of underground utility conflicts leading to schedule 

delays and construction claims is reduced. This also increases the clarity of 

the construction documents, which reduces risk to potential bidders and 

allows for lump sum bidding for various scopes of work. Lump sum bidding 

can be employed on infrastructure projects when the scope of work is 

clearly defined and the risk of quantity overruns is low. Unit price bidding is 

traditionally used on projects where quantities are likely to change because 

precise estimates cannot be made.

Construction Phase

Having the Village’s selected contractor perform most of the work is the 

best method to guarantee work is performed in a timely manner. Because 

the Village’s contractor has a strong and direct contractual obligation to 

meet an agreed-upon schedule, the risk of schedule impacts caused by 

the contractor are reduced. To mitigate the risk of the chosen contractor 

failing to perform the work within the desired schedule, we recommend:

  Requiring bidders to submit historical evidence with their bid 

proposal to demonstrate past success in meeting schedules on 

similar projects.

  Requiring bidders to submit references with their bid proposal that 

the Village can contact to discuss schedule performance on past 

similar projects.

  Engaging a construction manager who has the authority to 

remove and replace poor performing subcontractors and/or bring 

in additional resources when threats to the project schedule are 

identified.

Some level of unforeseen conditions can be expected with any program 

of this scale. When unforeseen conditions do arise, it is important that the 

design team, construction team, utility providers, and Village work together 

on developing solutions as quickly as possible to avoid schedule impacts. 

The team’s focus should remain on the development of a solution until 

the unforeseen condition is overcome to eliminate or minimize schedule 

impacts. 

To reduce schedule risk posed by elements of construction that must be 

performed by the utility providers, it is critical that a detailed construction 

schedule clearly identify when their involvement is required during the 

project and how long they have to complete their work. All dates and 

durations must be clearly communicated to the providers and the Village 

must obtain a commitment to those dates prior to the commencement of 

each phase. Coordination meetings should be held on a regular interval 

and include the utility providers. At these meetings, any necessary 

schedule or sequence adjustments should be discussed and coordinated. 

Experience has shown employing a well-qualified construction manager is 

extremely beneficial in facilitating this process.

During similar projects, the service conversion process has presented 

challenges when absentee and/or unwilling property owners are 

encountered. To compound the challenges, communication companies 

consider their customer information to be confidential, which often makes 

it difficult for outside entities, including the construction team and the 

Village, to contact absentee property owners and/or discuss concerns with 

unwilling property owners. Having a strong public outreach component 

that proactively reaches all property owners offers them an understanding 

of the program and how they will be individually affected is recommended. 

This will mitigate the risk that delayed service conversions on the part of 

individual property owners cause to the schedule. Performing this outreach 

continuously and early also aids in identifying where problems may be 

encountered in the future so that proactive actions can be taken.

When an owner’s service entrance does not meet the National Electrical 

Code, it will need to be upgraded prior to service conversion process. To 

reduce the impact of delays caused by this condition, the following process 

is recommended:

  During the design phase a review of all meters should be performed 

to determine where code issues may exist.

  The Village can then notify these property owners that their service 

entrances need to be upgraded in advance of the program, along 

with instructions on how to initiate the work.

  If by the time construction begins the work has not been completed 

by the property owner, we recommend that the construction 

contract include an allowance for the Village to perform this work 

on behalf of the property owner.

  Finally, the associated costs should be assessed against the 

property by the Village.
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After all service conversions are completed, the de-energized overhead 

wires and poles must be removed by the utility providers. This type of work 

is considered very low priority for the providers and they will demobilize 

from the project if they are needed to respond to another service repair 

or recovery effort elsewhere in the system, presenting a schedule risk. 

Experience has shown that pressure applied by municipal leadership on 

the utility providers can be effective in expediting this process. A diligent 

construction manager has also been effective in keeping the process 

moving forward.

Weather conditions, particularly in South Florida, can present a schedule 

risk that is both difficult to anticipate and difficult to mitigate. Significant 

storm events will not only hamper the efforts of the Village’s contractor, 

but utility providers will shift focus away from the conversion project 

and onto recovery efforts in the aftermath of a storm. Utility providers 

have agreements to support recovery efforts across state lines. Work by 

providers will not resume on the conversion project until their individual 

recovery efforts are complete, which can take varying amounts of time 

depending upon the magnitude of a storm event. Utility providers may also 

choose to use stockpiled materials intended for conversion projects in 

the recovery efforts and restock those materials only after recovery efforts 

are complete. To mitigate this risk, the Village could request FPL provide 

materials for an entire phase at the onset of the phase’s construction. 

However, this would require the Village to provide a location to store these 

materials in a secure environment. The storage location would also need to 

consider that some of the materials needed for the project will need to be 

stored in a way that avoids exposure to the elements. The Village may wish 

to explore storage yard possibilities to evaluate whether it would be worth 

their use to mitigate against the risk to schedule.

Budget Risks

Design and Preconstruction Phase

While cost overruns could potentially occur during the design phase, 

the risk is relatively small particularly given the size of the program. The 

most likely scenario for design phase cost overruns would be a change 

or addition to the program scope by the Village. However, as previously 

discussed, the program will require the acquisition of numerous easements 

over the course of design and implementation. Each easement has the 

potential to add easement acquisition costs to the budget. These costs 

may come in the form of staff labor, consultant labor, legal fees, and 

potentially agreements with property owners for redesign, additional 

landscaping, etc. During a program of this magnitude, it can be expected 

that some easements may need to be acquired through the eminent 

domain process. This process can be expensive, and it is difficult to 

quantify a budget for such expenses since the number of eminent domain 

processes that may be required over the life of the program cannot be 

accurately predicted.

Construction Phase

As with schedule risks, the construction phase is where most budget risks 

are found. These risks include, but are not limited to:

  Local and national economic and construction market conditions 

can also influence program costs. When demand is high and 

potential bidders are busy, labor and material prices are likely to 

be higher than when the industry is slow and there is increased 

competition to drive prices down. 

  Material costs can vary significantly over the length of a program of 

this scale. For example, an increase in oil prices can drive material 

and equipment costs up. The cost of petroleum-based items such 

as asphalt, conduit, and fuel costs for the construction equipment 

would increase with an increase in oil prices. 

  Unforeseen subsurface conditions including unknown/unmarked 

utilities, unsuitable soils, contaminated soils, and rock conditions 

can all add cost to the construction of the program.

  During the program there may be the need to implement specific 

landscaping or specialized driveway pavement restoration due to 

unavoidable impacts to existing elements or to secure a required 

easement. These special considerations can add cost to the 

program.

  The addition of any previously unbudgeted costs for replacements 

or improvements necessitated by the undergrounding program. For 

example, the replacement of existing street lighting or traffic control 

equipment installed on utility poles.

  Utility providers will also encounter some of the same budget risks 

and, to the extent that increased labor and material costs can be 

passed on to the Village, it is expected that they will do so.

  Delays in the program schedule can lead to delay claims where the 

contractor seeks additional compensation. When delays to the project 

are significant, the inflation can begin to impact the program budget.

Budget Risk Mitigation

Design and Preconstruction Phase

During the design phase, the construction documents should undergo a 

value engineering process to identify potential reductions to construction 

costs. The Kimley-Horn design team includes team members with 

experience in the electrical and communications distribution industry who 

can review not only the supplementary conduit plans being produced 

by Kimley-Horn, but also the network designs produced by FPL, AT&T, 

Comcast, and other utility providers. The intent of these reviews is to 

provide assurances the network designs do not contain unnecessary 

upgrades, are efficient, and are a “like-for-like” overhead to underground 

conversion design.

During the preconstruction phase, one of the larger budget risks is tied to 

the easement acquisition process. Where possible, equipment should be 

in the right-of-way to avoid the need to procure an easement altogether. 

Property owners unwilling to dedicate an easement for necessary 

equipment on their property may necessitate that the Village commence 

with eminent domain proceedings to complete the program. This process 

can be expensive and time consuming. To mitigate this risk, adequate time 

should be allowed within the program schedule to discuss and alleviate 

concerns with impacted property owners. Another mitigation measure is to 

exercise flexibility in the size, shape, and location of easements obtained 

for equipment to aid the negotiation process. Where the equipment must 

be placed within private property due to design and space constraints, 

it is helpful that the person discussing proposed easement location with 

property owner understand the flexibility available to the design team 

for the placing of equipment to facilitate quick negotiations during the 

preconstruction phase.

Construction Phase

As previously discussed, market conditions can influence project costs 

both positively and negatively. While the Village cannot control market 

conditions, action can be taken to encourage competition among potential 

bidders for each of the bids, providing incremental benefits to the program 

cost. One approach is to hold an industry forum with members of the 

contracting community to generate interest in bidding the projects as 

they are advertised. If the Village were to engage a construction manager, 

it is recommended that the construction manager be procured on a 

competitive basis. Encouraging competition among interested parties 

provides a measure of mitigation against rising construction costs in a 

growing market.

There are several ways to mitigate increases in material costs that may 

be experienced during the program. Schedule control is important since 

material prices can fluctuate over time but generally will increase due to 

inflation. This program offers a unique opportunity for the Village to direct 

purchase materials in large quantities to achieve both volume pricing and 

tax advantages. For example, communications conduit can be purchased Hurricane
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directly by the Village using its tax-exempt status to save on sales tax. 

The contractor can receive bids for these materials from suppliers with 

purchase orders being issued directly by the Village. This allows the 

contractor to remain responsible for the coordination and delivery of these 

materials, therefore reducing the risk of the Village becoming responsible 

for maintaining an adequate flow of materials to the contractor. 

It is recommended that a geotechnical investigation, record drawing 

research, and subsurface utility exploration be performed during the 

design phase. This will reduce the risk of unforeseen subsurface conditions 

being encountered during the construction phase, for example: unknown/

unmarked utilities, unsuitable soils, contaminated soils, and/or rock 

conditions. Unforeseen subsurface conditions cannot be eliminated, but 

this initial investment will eliminate the majority of conflicts that otherwise 

would have arisen had this work not been performed. Since encountering 

unforeseen subsurface conditions is inevitable on any urban underground 

infrastructure project, it is imperative the design team, construction 

team, and Village stay focused on a solution for any given conflict until 

the problem is resolved. When the project team can quickly determine a 

solution in a non-adversarial manner, costs due to the conflict are generally 

minimized.

Specialized drilling equipment can be employed to limit surface disruption, 

which can minimize the risk of increasing restoration costs due to specific 

landscaping or specialized driveway pavement restoration costs. While 

directional boring is generally a costlier installation method than open-

cut trenching, the savings in restoration costs can sometimes make it 

a more cost-effective approach to complete the project. Entry and exit 

pits for each segment of conduit installation are still required, meaning 

that excavation is not eliminated, but it is significantly reduced and can 

be planned in a way that avoids areas of the costliest restoration. Pits 

will also need to be excavated in locations where conduits connect to 

equipment. Directional boring does present a risk of hydro-fracture (Frac-

Out) occurring. Hydro-fracture causes areas above the drilling location to 

depress along the drilling line, along with the release of drilling fluids to the 

surface. Certain soil conditions and shallow drilling depths increase the 

likelihood of hydro-fracture. By planning conduit routing properly and using 

deliberate decision making regarding when it is appropriate to employ 

directional boring, the risk of increased restoration costs can be mitigated.

During the implementation of the undergrounding program, the Village 

may encounter improvements that are necessitated by the program such 

as street lighting or traffic control equipment mounted on utility poles. The 

primary way to mitigate these costs is to thoroughly review the existing 

conditions to determine those elements most likely to be impacted by 

undergrounding. Replacement of the affected equipment can then be 

accounted for during design and not arise as an issue during construction.

To mitigate the risk that increasing labor and material costs are passed 

on to the Village from the utility providers, we recommend that two review 

activities occur during the design of each phase of the program. First, the 

design team should work with each provider during the design process 

to value engineer their network designs so that the final design is for an 

efficient and cost-effective “like-for-like” system and that the Village does 

not become responsible for the costs of upgrading utility provider assets. 

Secondly, a review of the costs presented by the utility providers to the 

Village and design team should be performed to determine if they are 

reasonable and accurate as well as to provide a level of assurance that 

they do not contain costs for network upgrades or betterment but rather 

only those costs to provide a “like-for-like” system.

Program schedule delays generally correlate with budget impacts, 

therefore quickly resolving any delays and closely managing schedule are 

a good mitigating measure for budget control on the project. The design 

team, construction team, Village, and utility providers all have a role in 

the implementation of the undergrounding program. Constant and direct 

communication and coordination has a direct impact on achieving the 

program goals as cost-effectively as possible.

Communications Conduit Photocel l

Photocel l
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POLICY RECOMMENDATIONS
Easement Acquisition

As previously mentioned, easement acquisition will be required in every 

phase during the implementation of this program. This process can be 

challenging and time consuming. It is recommended that the Village, 

as a matter of policy, consider requiring the dedication of a front and/or 

side yard easement for utility use on any property that wishes to obtain a 

building permit. Access to such easements will help facilitate the program.

For properties undergoing extensive upgrades or renovations, we 

recommend that electric and communication conduits be required to be 

installed to a front street location for future use by the undergrounding 

program to connect the building to the new underground infrastructure 

when it is installed. This will eliminate the need for trenching or boring from 

to the meter/service entrance in the future.

The existing overhead infrastructure is often located in rear yard easements. 

To meet current utility provider standards, these facilities will be relocated 

to a front street location. The rear easement is not accessible by utility 

maintenance vehicles, which creates problems with wire and equipment 

installation and maintenance and providers now require truck access to new 

equipment installations so rear easement/alley installation will only be allowed 

if the equipment can be accessed by truck. The Village could consider 

abandoning the rear easements, in cases where no other utilities remain in 

the easement, after the overhead to underground conversion. 

Wireless Technology – Smart Poles

For the purposes of this master plan, the term “smart pole” will refer to 

a street light pole fitted with antennas for cellular and/or Wi-Fi devices. 

Smart poles have been deployed in many markets throughout the United 

Chapter 9

Smart Pole
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States to develop a distributed antenna system to improve cellular services 

such as 5G wireless technology. They have also been utilized to expand 

Wi-Fi in public places and to enable coverage for municipal functions, 

supporting the data needs of public safety, public works, transportation, 

and information technology departments.

Smart poles are generally installed at lower elevations than antennas found 

on cell towers. The infrastructure is also generally lower power and intended 

to serve a smaller geographic area. The poles are often used in dense urban 

areas where traditional cell towers are unfeasible to develop. There are 

numerous smart pole technologies, and they are generally specific to the 

telecommunication provider. In general, the lower the antenna height, the 

higher the density of poles required to cover a given area.

Kimley-Horn reviewed the Village’s Code of Ordinances related to 

Communication Services and noted that wireless communications 

facility poles are permitted in the right-of-way. However, the regulations 

are focused on traditional cell tower deployment and not smart pole 

deployment. Kimley-Horn recommends that the Village review the code 

and consider modifications to specifically regulate smart pole network 

deployment throughout the Village. This could include specific regulations 

for permitted locations, aesthetics, height restrictions, etc. and provide 

better guidance to the cellular industry regarding how they could 

successfully deploy such a network within the Village. It may also support 

and expand opportunities for public-private partnerships (PPP) between the 

Village and providers interested in providing wired and wireless broadband 

services in the Village. 

Transmission Lines

Kimley-Horn contacted FPL regarding the relocation of the electric 

transmission lines on US 1 to an underground location. FPL explained 

that doing so would require undergrounding those lines between the 

substations on either end of the Village and would cost more than $50 

million. In consultation with staff, this effort was determined to be cost-

prohibitive and is excluded from this master plan. The lower distribution 

lines and any intermediate, distribution-only utility poles would be removed, 

but the higher transmission lines and the poles supporting them will remain.

Transmission Line
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PUBLIC OUTREACH RECOMMENDATIONS
The undergrounding program in the Village of North Palm Beach will 

incorporate public outreach to ensure that the community is informed of 

the process, benefits, and costs of overhead utility undergrounding. This 

outreach is a critical part of public education and transparency efforts. 

It will create a link between the design team, construction team, Village 

staff, elected leaders, utility providers, Village residents, and the media. 

Communication plans should ensure that both residents and businesses 

are being reached. These plans may include:

  Development of a program brand logo and tag line so that 

residents can immediately identify communications related to the 

program.

  Designating a public information officer to respond to community 

questions or concerns.

  Setting up and providing access to communication hotlines, emails, 

and online forms that residents can utilize to address questions or 

concerns.

  Ensuring that surrogates who are interested in receiving or 

disseminating information are provided regular briefings or talking 

points so that they can share accurate information with their 

contacts. 

  Community meetings with Village organizations and groups that 

are involved in Village issues as well as smaller, private groups who 

may express an interest in the undergrounding program. 

  Village Hall-style open houses, possibly in coordination with local 

community or neighborhood groups depending on program needs.

  Developing a separate outreach approach for multifamily 

residences that focuses on meeting with condominium managers 

Chapter 10

Public Meeting
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and residents to provide them with information and leave-behind 

materials for their office, as well as to connect with unit owners 

about the program. 

 Separate meetings and presentations can be provided as 

requested to address individual condominium, business, or 

neighborhood needs, with access to design team members and/or 

Village staff.

 Specific communications during the construction phase of the 

project with affected residents and businesses to keep them 

informed of the progress and to coordinate how they may be 

affected throughout construction.

Village Communications

The Village will require regular communications with residents and 

businesses using various mediums to ensure regular that updates are 

being delivered. Outreach should have a “boots on the ground” approach 

that will engage the community. Communication through presentations, 

print and electronic media, and public meetings could include the following:

 Consistent updates to the program website to provide updated 

content and to serve as a one-stop shop for program information 

and activities. 

 Utilizing social media to share information. 

 Email communications, such as the Village newsletter, to share 

information, updates, or alerts that need to be quickly dispersed. 

 Printing of direct mail, brochures, and fact sheets to provide 

residents information about the program.

 Neighborhood-by-neighborhood updates as the program 

progresses, including progress reports, alerts, and notification of 

the completion of program milestones and goals.

 Hosting virtual meetings that allow residents to remotely participate 

in the meetings, including question & answer sessions.

Media Relations

The media can provide opportunities to distribute information and share 

program details. Outreach can include story opportunities as well as 

interviews with stakeholders, surrogates, and third-party groups. These 

opportunities may include the following:

 Provide the local news regular press releases on program progress 

and offer opportunities for stories or interviews.

 Prepare guest editorials from the Village Manager, public safety 

officials, or other experts.

 Keep an open dialogue with the press to ensure that information is 

factually presented.

 Work with other news outlets with reach into the Village or regional 

or national magazines and periodicals that have an interest in 

undergrounding.
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