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Executive Summary

Levy County, Florida (County) engaged Federal Engineering (FE) to assess the County’s
current radio communications system and review alternatives to upgrade or replace that
system. County law enforcement agencies have been using the State of Florida (State)
Statewide Law Enforcement Radio System (SLERS) system while County Fire/EMS
departments and non-public safety users have been using a VHF digital radio system for
the past seven years. Public safety users in the County have over 500 radios with over
240 additional non-public-safety subscriber radios. The County experiences coverage,
operability and interoperability challenges communicating across multiple systems and
with neighboring counties.

The current SLERS network is primarily comprised of proprietary, legacy technology that
severely limits choices for user radio equipment as only one vendor can supply radios
that will operate on the existing SLERS and APCO Project 25 (P25) public safety radio
standards-based systems. The Levy County Sheriff's Office (LCSO) has many mobile
and portable radios that the vendor no longer supports and has deferred replacing them
awaiting deployment of a new SLERS system, which has been delayed several times.
The State is now in the process of procuring the SLERS replacement, SLERS-2, based
on the P25 standard and expects agency migrations to SLERS-2 to begin during the late
summer or early fall of 2024 and to continue through 2026 or 2027. SLERS-2 service
availability dates in this area are currently unknown.

Over the last few years, the County has made significant improvements to the existing
VHF system’s sites. These improvements will result in savings for new systems, including
the implementation of three prefabricated communications shelters, sites that are closer
to areas where the County needs improved coverage, and more favorable site use terms.
FE estimates that this prior work may decrease the costs needed for deployment of new
systems by over $400k.

County radio system users identified primary needs for coverage focused on areas where
the County responds most often, radio equipment that is available from multiple vendors,
and better interoperability with neighboring Counties, State, SLERS/SLERS-2 and
Federal agencies.

FE evaluated two alternatives to meet these needs:

e Alternative 1: County owned and operated 7/800 MHz six site P25 trunked
system for all County and local public safety and public service users

April 23, 2021 Page 2 of 94 < & —a



Levy County, Florida
Needs Assessment and Alternatives Analysis Report

o Alternative 2: Hybrid system comprised of SLERS-2, the SLERS replacement
system, for County and local public safety users and a County owned and
operated 7/800 MHz six site P25 conventional system for public service users

Coverage for Alternative 1 would be designed to meet County agency needs and the
County would have direct control over all system features and functions. The County
would also be directly responsible for all system costs and control the schedule for
implementation.

Alternative 2 continues the current hybrid approach in the County, with County and local
public safety entities using the new Florida statewide system, SLERS-2 and public service
entities using a new County owned and operated 7/800 MHz six site P25 conventional
system. This option also moves County and local fire agencies to SLERS-2 and moves
all other users to the new County 7/800 MHz system, so that radios purchased for
operation on SLERS-2 could also work on the County owned system, for interoperability.
An upgrade to the County owned system could allow all County and local systems to
operate on it, if SLERS-2 is delayed or does not meet County public safety users’ needs.
Coverage for SLERS-2 will be designed to meet State agency needs and may need to be
supplemented to meet County needs. There may be opportunities to share costs with the
State but since SLERS-2 is still in the initial system procurement phases, FE cannot
quantify any potential savings at this time nor is the schedule for deployment in this area
available. Features and functions available on SLERS-2 will be determined primarily by
the State.

While there are minor differences in the predicted total Countywide system coverage for
Alternative 1 and the projected SLERS-2 coverage, the SLERS-2 coverage may provide
significantly less light inbuilding coverage to County public safety agencies.

To bring the projected SLERS-2 potential light in-building coverage up to the same levels
as the Alternative 1, the County would likely need to add four sites to SLERS-2. Table
ES1 provides a summary of the estimated 10-year total cost of ownership (TCO) for each
alternative, assuming the County enhances SLERS-2 to meet the same in-building
coverage levels as Alternative 1. The State and selected SLERS-2 vendor may also
consider some of the County sites for use instead of existing SLERS sites, but FE cannot
confirm this at this time.
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Table ES1 - Alternatives 10-Year TCO Estimates

Alternative 1 Alternative 2
County Owned SLERS-2 (PS)
PS and Non-PS County Owned (Non-PS)

Lower Upper Lower Upper
(est.) (est.) (est.) (est.)

Category

Capital Costs
(Infrastructure and $9.6M $11.6M 3$9.8M $12.1M
Subscribers)

10 Year System
Costs $4M $4M $6.7M 3$6.7M
Total $13.6M $15.6M $16.5M $18.8M

FE developed these high-level budgetary cost estimates using an in-house cost analysis
that are based on:

e Data collected from previous projects

e Our experience and publicly available industry information
¢ Information collected specifically for this project

e FE's experience designing comparable radio systems

Actual system costs are highly dependent upon final system design choices as well as
conditions in the land mobile and microwave radio markets during the system
procurement phase.

FE’s budgetary estimates are intentionally conservative. Typically, vendor proposal
pricing is unlikely to exceed FE’s estimate, based on a comparable design as outlined in
our assumptions. Our cost estimates are based upon recent non-discounted pricing.
Frequently, system vendors provide discounts for large system and subscriber unit
purchases, however dynamics in the competitive systems market make it impractical to
forecast the specific discounts vendors may offer at the time of proposal submission.

Both alternatives considered bring all County and local public safety and public service
users onto the same frequency band and digital radio technology. This will increase the
level of daily operability for all agencies and increase the level of interoperability with
adjacent public safety systems in Alachua, Marion, and Citrus counties. Moving to public
safety P25 standards-based systems also increases the potential to qualify for federal
and state funding and grants.
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Currently, Alternative 1, a standalone, County owned and operated, 700/800 MHz P25
Phase 1, six site trunked shared radio system provides the most certainty regarding costs,
deployment schedule, and local system control and has the lowest estimated 10-year
total cost of ownership.

To further refine these cost estimates, FE recommends the County consider assessing
the viability of the current dispatch center for future operations, consistent with current
industry standards and best practices. The current center may need to be significantly
upgraded or replaced to meet the County’s long-term needs and the County needs to
address several existing facility deficiencies.

Once the County selects an alternative, FE recommends a competitive procurement
process to replace the systems. The first step in this process would include the
development of functional specifications, based on County requirements, that FE would
combine with the County procurement requirements into a request for proposals (RFP)
document. The RFP would allow for multiple vendors to provide proposals and pricing for
the system expansion. The vendors would provide the detailed design of the system
allowing for innovative approaches and placing system performance responsibilities on
the vendors.
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1. Introduction

Levy County, Florida (County) public safety and public service agencies have used
different radio systems for many years. County law enforcement agencies have been
using the State of Florida (State) Statewide Law Enforcement Radio System (SLERS)
system while County Fire/EMS departments and non-public safety users have been using
a VHF digital radio system for the past seven years. Public safety users in the County
have over 500 radios with over 240 additional non-public-safety subscriber radios. The
County experiences coverage, operability and interoperability challenges communicating
across multiple systems and with neighboring counties.

To address these issues, the County contracted with Federal Engineering, Inc. (FE) to
conduct a needs assessment of the County radio and transport systems including
systems reviews, coverage studies, and cost analyses. FE assessed the needs of both
public safety and non-public safety users and evaluated two radio system alternatives.
FE presents results of these analyses and findings in this report, the Levy County Needs
Assessment and Alternatives Analysis Report.

Remainder of Page Intentionally Left Blank
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2. Methodology

The following sections describe the processes and analysis FE utilized to develop an
understanding of the County radio systems and user needs as well as development of
viable alternatives for the County pursue.

2.1 Request for Information (RFI)

During the week of January 4-8, FE sent a Request for Information (RFI) to the County to
initiate the process of gathering pertinent technical information about their existing
systems. The RFI categorized the requested information into the following areas:

e Previous communications system studies

¢ Radio system sites and tower information

e Backhaul / transport system information

e PSAP /dispatch system information

e Subscriber equipment inventory information

e Additional system information
Upon receiving the requested information, FE cataloged and reviewed several documents
including previous studies, subscriber inventories, and other relevant documents. We

used this initial information to facilitate in-person discussions and to determine other
information needed for the analysis.

2.2 Project Initiation Meeting

On January 13, 2021, FE conducted a Project Initiation meeting with the County project
team, and other officials from participating agencies. The purpose of the meeting was to
establish a common understanding of the project goals, objectives, and vision; items best
understood through a close working relationship between the respective management
teams and staffs. At the meeting, FE introduced the team and discussed in detail the
scope of work, project schedule, interview schedule, and next steps.

2.3 Stakeholder Interviews

Both during and after the Protect Initiation meeting, FE conducted stakeholder interviews
to gather additional information from users about the operational and technical needs for
public safety communications. Data gathered through these discussions helped to identify

e
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the ability of the current systems to meet users’ needs, to identify any unmet needs, and
to gather ideas for meeting those unmet needs.

These discussions included a mix of public safety/public service disciplines, including field
users, dispatchers, and technical support. This mixture of different agencies and roles
provides a cross section of radio system users, technical staff, and interoperability
partners. Participants included the following County representatives:

Robert McCallum, Jr., Levy County Sheriff

e Colonel Mike Sheffield, Levy County Sheriff's Office (LCSO)

e Mark Morgan, LCSO Information Technology

¢ Donna Capps, LCSO 911/Dispatch

e Mike West, LCSO E911/Addressing

e Franco Almeida, LCSO Training

e Mitch Harrell, Chief, Levy County Department of Public Safety (DPS)

¢ Clayton Drew, Levy County DPS

2.4 Site Visits

On January 13 and 14, 2021, FE conducted site surveys at nine radio frequency (RF)
sites to confirm the site coordinates, elevation, tower heights, and to collect information
on:

e Access road condition

e Tower and shelter condition

e Physical site security

e Grounding/lightning protection
e Tower and shelter space

e Power systems

e Needed site improvements
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e Equipment inventory
e Heating, ventilating and air conditioning (HVAC)

FE assessed the feasibility of re-using these sites in a new system and found that many
of the existing radio towers appear capable of supporting new antennas, but that some of
the equipment shelters and buildings housing the equipment require upgrades or
replacement. Several sites have limited shelter and/or tower space and many will likely
require upgrades to the electrical grounding systems, HVAC, and emergency backup
power systems. The RF sites assessments did not include tower structural analyses or
tower climbs. FE also assessed several sites that the County is in the process of
developing to replace some of their existing sites.

2.5 Requirements Analysis

FE compiled the onsite user feedback to prepare a list of system needs and requirements.
FE grouped these requirements by the following subject areas, highlighting stakeholder-
specific comments and concerns:

e System Requirements
o Coverage
o Spectrum
o Capacity
o Expansion
o Reliability
o Sustainability
o Features
o Management

e Backhaul

e Interoperability

e Dispatch

e Subscribers
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e Civil / Site Improvements

e Training

The Needs Assessment section of this document provides a detailed list of the system
requirements as specified by key County stakeholders.

2.6 Coverage Analysis

FE conducted a computer-based radio coverage analysis to identify the specific sites and
equipment required to meet the County’s coverage requirements, as follows:

o Worked with County stakeholders to define their radio coverage requirements
and to identify existing radio coverage problem areas

¢ |dentified potential RF sites to meet the County’s coverage requirements

e Produced radio coverage maps and developed a preliminary list of sites for the
system upgrade alternatives

e Conducted a radio coverage workshop, on February 11, 2021, with the County
to present the initial results and obtain feedback on FE’s initial choice of radio
sites, and to identify other radio sites to cover specific areas

e Based on input received from the County at the coverage workshop, FE
completed the coverage analysis and developed a final list of radio sites for the
system upgrade alternatives

Remainder of Page Intentionally Left Blank
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3. Systems Overview

As noted in the introduction, most law enforcement agencies in the County, including
LCSO, Chiefland PD, and Cedar Key PD, utilize the 800 MHz SLERS while County
Fire/EMS departments and non-public safety users use a VHF analog/digital radio system
for communications. The following sections describe the status of each of these systems.

3.1 SLERS

SLERS provides mission-critical communications services for 22 state agencies and 41
other SLERS partner jurisdictions and agencies. The current SLERS network is primarily
comprised of proprietary, legacy technology from L3Harris. Numerous system
components are at, near, or beyond the manufacturers’ published dates for planned
availability of repair parts.

The proprietary nature of the SLERS primary system technology severely limits choices
for user radio equipment as only L3Harris can supply radios that will operate on existing
SLERS and the current predominate public safety standard for public safety radio
systems, Project 25 (P25).

The State is currently in the process of procuring the SLERS replacement, SLERS-2,
which will be based on the P25 standard. The State issued an Invitation to Negotiate (ITN)
for prospective system suppliers to respond to on February 16, 2021. The State expects
agency migrations to SLERS-2 to begin during the late summer or early fall of 2024 and
continue through 2026 or 2027. SLERS-2 will be a subscription service, like the current
SLERS model. SLERS-2 service availability dates for Levy County are not available at
this time, though the expectation is that SLERS-2 services will be deployed in the
southern portions of Florida first and progress northward as those areas are completed.

3.2 County VHF System

The County VHF system utilizes six transmit and voted receive RF sites linked via a
Microwave Networks Inc (MNI) 4.9 GHZ wireless transport network. The wireless
transport network also connects the VHF system to the County's dispatch center’s
AVTEC Scout™ consoles. The VHF system is based on the Icom Digital Advanced
System (IDAS™) which utilizes the Next Generation Digital Narrowband (NXDN™)
common air interface (CAl) developed by JVCKenwood. The VHF system operates in a
mixed (analog/digital) conventional mode and contains four analog/digital channels and
one analog only paging channel. The system also utilizes lcom’'s LINQVOTE+®
technology.

T
April 23, 2021 Page 13 of 94 < i —a
(%]



Levy County, Florida
Needs Assessment and Alternatives Analysis Report

The VHF system six RF sites are currently located in the following areas:

Per ICOM technical literature, with use of “... Multisite Conventional and Votescan
technologies... subscribers are able to roam from site to site without operator interaction.
Subscriber transmissions received at each site are voted at a central location and the
best digital audio is re-distributed to be repeated over the entire system. Subscribers then
scan each site to determine which tower signal to receive...Two-way voice traffic is
available at the dispatch console for all IDAS LINQVOTE+ subsystems...”.

These types of voted scanning systems are typically less expensive to deploy than
multicast or simulcast topologies, but the user experience may be less consistent than
the latter types of systems.

3.2.1 VHF Paging

The VHF paging system shares the voted mixed mode system’s antenna network, site
networking equipment and wireless transport network. Each of the six RF sites contain
a paging transmitter, controlled from the dispatch console system. These six paging
transmitters operate on six discrete VHF frequencies. Icom subscriber radios including
the “Votescan” feature allow radios to scan between the six different paging frequencies
without user intervention. However, non-lcom paging devices such as the Motorola
Minitor pagers also used in the County, must be programmed to a RF site’s specific
paging frequency. Given the size of the County a single paging RF site does not cover
the entire County.

A simulcast paging system would allow for a single paging frequency Countywide.

3.2.2 Microwave Backhaul System

The microwave backhaul system utilizes MNI Proteus UMX radios to provide connectivity
between RF sites and dispatch. The Proteus UMX microwave radios utilize 4.9 GHz

= ) ,\ ¥
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outdoor units. The tower mounted units contain the radio and modem electronics
connected to the equipment inside the shelter via a networking cable. Power over
Ethernet (POE) provides power to the tower mounted unit. While outdoor microwave units
may be cheaper to implement, repairs become a bit more difficult and costly as they
require tower climbs to replace a faulty unit.

The County microwave backhaul network as currently configured, in a spoke and hub or
star configuration, does not provide redundant paths and a failure of individual microwave
radios will remove a site from operation. Additionally, a catastrophic failure of the hub site,
which in this case is the Gulf Hammock site, would cause the entire system to fail. Figure
1 details the current configuration of the County microwave backhaul network. Note that
the dispatch consoles connectivity is via the Bronson site, and a failure at the Bronson
site or the dispatch center would disconnect the consoles from the radio system.

Figure 1 — Current RF Sites, Dispatch and Microwave Connectivity

The microwave backhaul system provides point to point ethernet capabilities between
sites, licensed to the County under FCC callsign | . The 4.9 GHz public safety
band was originally allocated to support public safety but has recently been considered

P
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for use by other non-public safety entities not limited to point-to-point microwave. These
other uses may add interference within the 4.9 GHz spectrum not previously accounted
for.

FE recommends replacement of the current microwave backhaul network with a more
robust and resilient microwave backhaul network designed in a ring configuration that
utilizes licensed microwave spectrum dedicated to public safety.

3.3 Radio Site Assessment

At the time of the site visits, the County was pursuing replacement of three existing sites
with three new tower sites, built and operated by tower development company NexTower.
These locations provide new towers with better lease rates than the existing locations.
Table 1 contains a list of radio sites visited, the site coordinates, tower heights and FCC
Antenna Structure Registration (ASR) number.

Table 1 - County Radio Sites Surveyed

Tower Height

Site Name Latitude Longitude (feet)
[ e EEECary R
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Figure 2 depicts the location of the sites within Levy County, FL. Green pins on the map
denote the new NexTower locations while yellow pins mark existing tower sites.

Remainder of Page Intentionally Left Blank
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Figure 2 - County Site Locations

3.3.1 Bronson

The County owns the Bronson tower site

The tower is a 220-foot guyed wire, Rohn 65G tower constructed in the 2013-14
timeframe and appears to be in overall good condition.

I hc original tower design drawings included a few more

antennas than are currently on the tower, but if the Bronson tower is utilized in a
replacement system, FE recommends a complete structural analysis to ensure the tower
is structurally sound to support any proposed antennas which may include LMR antennas
and microwave dishes.
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The communications shelter located [
I < building appears to be in overall good condition and has

recently had a new roof installed. The interior height of the building was approximately
eight feet. While the building is in overall good condition, there were a few improvements
that FE would recommend if the County used the building for the replacement system. A
BLs SRR S RIS ] SN T N sl e
Dual commercial Heating, ventilation, and air conditioning (HVAC) units would provide an
environment more typical for the longevity of communications equipment. Housing
equipment in environments containing high humidity and high temperatures can shorten
the life expectancy of communications equipment and provide for an unreliable
communications system.

The building also lacks a cable management system typically found in communications
shelters. The building contained standoffs typically found on telephone communications
boards to support coaxial cables and ground wires. A new cable management system
installed within the shelter would provide better support for coaxial, power and grounding
cables.

Overall, site grounding was mostly consistent with industry best practices with the
following items noted as needing improvement or remediation, to include:

e Tower ground wires are not CAD welded to tower

e No ground halo installed within equipment room

e Unused coaxial cables with no lightning protection devices
e No electrical surge protection device installed

e Unused telco cables not properly grounded

Table 2 provides an assessment summary of the Bronson site.

Remainder of Page Intentionally Left Blank
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