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Executive Summary 
The Town of Bedford, New York (Town) contracted with CityScape Consultants, Inc. and 
Federal Engineering, Inc. (FE) to develop an emergency and wireless 
telecommunications infrastructure master plan for the Town with the goal of inventorying 
and categorizing assets for potential use by emergency services and wireless service 
providers. 

FE’s scope of work focuses on public safety land mobile radio (LMR) systems, with the 
assessment of the Town fire departments (Bedford Hills, Bedford Village and Katonah), 
Katonah-Bedford Hills Volunteer Ambulance Corps (VAC), Police Department and 
Department of Public Works LMR systems. To complete this Assessment and 
Recommendations Report, FE performed the following tasks:  

• Reviewed existing system documentation provided by the Town 

• Issued a stakeholder questionnaire and conducted stakeholder interviews to 
identify needs and existing system issues  

• Visited existing LMR sites to assess their ability to support new equipment 

• Modeled existing system radio coverage to identify problem areas and analyzed 
potential new sites that could provide coverage in the problem areas 

• Developed recommendations for system upgrade or replacement to meet the 
Town’s radio communications needs 

Key Findings 

Stakeholders from the Katonah-Bedford Hills VAC, Police Department and Public Works 
expressed their concerns and needs as they relate to their existing LMR systems during 
interviews with FE. Key issues identified by the stakeholders include: 

Inadequate Radio Coverage 

• The Police Department and Public Works identified lack of radio coverage as the 
biggest issue with their existing VHF LMR systems. They reported mobile radio 
coverage as marginal, on-street portable radio coverage as poor and in-building 
portable radio coverage as virtually non-existent 

• The Town fire departments and Katonah-Bedford Hills VAC are mostly satisfied 
with the mobile radio coverage provided by the County UHF trunked radio 
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system; however, they reported on-street portable radio coverage as spotty and 
in-building portable radio coverage as bad 

• The Town fire departments reported radio coverage on the VHF Low Band 
channel used by the County to page out fire units as poor in the Upper Hook 
Road area and inside buildings 

• The Katonah-Bedford Hills VAC reported radio coverage on the VHF High Band 
channel used by the County to page out emergency medical units as good, even 
inside buildings 

Interoperability 

• The Town fire departments, Katonah-Bedford Hills VAC and Police Department 
all expressed the need for a new Town-wide mutual aid channel for joint 
operations between Town departments during a severe storm or emergency 

• Public Works have limited interoperability needs and the Town fire departments 
have the Public Works channel programmed into their mobile radios; however, 
the ability for Public Works to interoperate with all Town departments and/or 
outside agencies would be beneficial  

Channel Congestion 

• The talkgroup used by the Town fire departments on the County UHF trunked 
system can be congested during major storms and when there are multiple 
simultaneous incidents 

• Channel congestion is typically not an issue on the talkgroup used by the 
Katonah-Bedford Hills VAC on the County UHF trunked system 

• The VHF channel used by the Police Department is typically congested during 
major events and when there are multiple simultaneous events 

• Channel congestion is not an issue on the Public Works VHF channel 

System Reliability 

• The Police Department repeater on Guard Hill fails often 

• The analog leased lines connecting the Police Department receivers at the Mt. 
Kisco Water Tank, Indian Hill and Katonah Park sites fail often and can be out for 
an extended time 
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Recommendations 

FE recommends the following steps to address the radio coverage, interoperability, 
channel congestion and system reliability issues associated with the Town’s existing LMR 
systems: 

• Implementation of a 7-site UHF analog conventional simulcast system mutual aid 
communications could improve interoperability between Town departments 
and/or outside agencies 

• The Town fire departments and Katonah-Bedford Hills VAC should continue 
using the County UHF trunked system 

• Replacement of the Police Department’s existing 4-site VHF analog conventional 
system with an 11-site VHF analog conventional simulcast system could improve 
in-building portable talk-in coverage from 50% to 81% 

• Replacement of the Public Works Department’s existing single-site VHF analog 
conventional system with an 8-site VHF analog conventional simulcast system 
could improve on-street portable talk-in coverage from 60% to 96% 

The installation of a new Town-wide mutual aid channel would allow all Town departments 
and/or outside agencies to interoperate during major storms and other major events. A 
new mutual aid channel would also free up the Town’s primary operations channels for 
normal use, helping to address current channel congestion issues experienced by the 
Town fire departments and Police Department.  

Town fire departments and the Katonah-Bedford Hills VAC are satisfied with the County 
UHF trunked system, except for some portable radio coverage issues and some 
congestion on talkgroup used by the fire departments. The County is in the process of 
replacing their existing analog trunked radio system with an Association of Public Safety 
Officials (APCO) Project 25 (P25) digital trunked radio system that will provide County-
wide on-street portable radio coverage by the end of 2020 and County-wide in-building 
portable radio coverage in 2026. The installation of a new Town-wide mutual aid channel 
should address current channel congestion issues experienced by the fire departments. 

New VHF simulcast systems for the Police Department and Public Works could meet their 
mobile and portable radio coverage requirements. The need to be able to interoperate 
with other Town departments and to reduce loading on primary operations channels 
would be addressed with the installation of a new mutual aid channel. 

FE’s recommendations address the concerns and needs that stakeholders expressed 
while leveraging the Town’s investments in existing infrastructure and equipment.   
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1. Introduction 

1.1 Background 
The Town of Bedford, New York (Town) contracted with CityScape Consultants, Inc. and 
Federal Engineering, Inc. (FE) to develop an emergency and wireless 
telecommunications infrastructure master plan for the Town with the goal of inventorying 
and categorizing assets for potential use by emergency services and wireless service 
providers. 

FE’s scope of work focuses on public safety land mobile radio (LMR) systems, with the 
assessment of the Town Fire Departments (Bedford Hills, Bedford Village and Katonah), 
Katonah-Bedford Hills Volunteer Ambulance Corps (VAC), Police Department and 
Department of Public Works LMR systems. 

1.2 Project Methodology 
FE completed the following tasks to develop this Town of Bedford Land Mobile Radio 
Systems Assessment and Recommendations Report (Report). 

1.2.1 Needs Assessment 

FE gathered information regarding current and future radio system needs by issuing a 
questionnaire to stakeholders from the Town Fire, Police and Public Works departments 
and the Katonah-Bedford Hills VAC. In addition, we conducted follow up interviews and 
phone calls with each.  

1.2.2 Existing System Assessment 

FE used the following approach to assess the Town’s existing LMR systems: 

• Reviewed existing system documentation provided by the Town 

• Utilized the stakeholder questionnaire and interviews and follow up phone calls 
with stakeholders and system maintenance providers to obtain information on the 
existing radio systems 

• Conducted site visits to assess existing LMR sites 

• Performed a computer-based radio coverage analysis 
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1.2.3 Radio Coverage Workshop 

FE conducted a radio coverage workshop with Town stakeholders to review predicted 
coverage of the existing Town radio systems and to identify new sites needed to provide 
additional coverage in areas not covered by the existing systems. 

1.2.4 Alternatives Analysis and Recommendations Report 

FE developed this document, the Town of Bedford Land Mobile Radio Systems 
Assessment and Recommendations Report, which includes: 

• A summary of stakeholder needs 

• An overview and assessment of the existing LMR systems 

• An assessment of additional sites required to provide the required radio coverage 

• Recommendations on how the radio communications needs of the Town 
departments can be met  
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2. Existing Radio Communications Systems 
The following sections describe the existing radio communications systems for the Town 
Fire Departments, Katonah-Bedford Hills VAC, Police Department and Public Works. 

2.1 Fire Departments 

2.1.1 Overview 

Westchester County (County) Dispatch (60-Control) in Valhalla, New York pages the 
Town’s three fire departments, Bedford Hills, Bedford Village and Katonah on a VHF Low 
Band channel and then switch to the Fire-16 talkgroup on the County UHF trunked radio 
system for operations. The County also has multiple UHF Fire Ground simplex tactical 
channels that are assigned for on-scene communications between the incident 
commander and the firefighters. The incident commander typically has a UHF trunked 
system portable radio with the simplex tactical channels programmed into it to 
communicate with 60 Control dispatchers and firefighters.  

The County is in the process of upgrading the VHF Low Band and UHF trunked systems, 
which are described further in the following sections. 

2.1.2 VHF Low Band Paging Channel 

The County has a VHF Low Band base station (42.26 MHz) at the Guard Hill site for 
paging out the fire departments in the Town. As a backup, the Town fire departments also 
use the i-Page system to send out text messages to units in the field on their cell phones.  

As part of the system upgrade, the County will begin transitioning the paging of fire 
departments from the VHF Low Band channel to the UHF trunked radio system beginning 
in 2020, but will continue to use the VHF Low Band channel until all fire departments have 
made the transition. The VHF Low Band system will be decommissioned when the base 
stations cannot be repaired or replaced, and all agencies have been transitioned to the 
UHF trunked system. 

2.1.3 County UHF Trunked System 

2.1.3.1 Existing Analog System 

The County UHF trunked radio system is a 9-site, 12-channel Motorola SmartZone analog 
simulcast which is divided into two simulcast cells, North and South. The trunked system 
serves 52 fire and 32 emergency medical services (EMS) agencies in the County, 
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including the Town fire departments and the Katonah-Bedford Hills VAC. The Adams 
Lane, Fox Lane, Grasslands, Mohansic and Mountain Lakes sites all provide some radio 
coverage in the Town, but Fox Lane is the primary site for the Town.  

The County implemented the UHF Tactical Ground Operations System for fire ground 
communications via portable radios on simplex channels, which does not rely on radio 
communications site infrastructure.  The County assigns each fire department and EMS 
agency primary and secondary UHF channels for tactical operations.  

2.1.3.2 New P25 System 

The County is upgrading the existing UHF analog trunked radio system with a Motorola 
Association of Public Safety Communications Officials (APCO) Project 25 (P25) Phase 2 
trunked system. Stages 1 and 2 of the system upgrade are currently in process, which 
include the: 

• Replacement of the existing trunked system  

• Replacement of the 60-Control dispatch consoles 

• Transition of fire and EMS paging to the new UHF trunked system 

• Eight additional radio sites to provide on-street portable communications 

Motorola performed a successful factory test of the new UHF trunked system in 
September 2019 and construction started in the 4th quarter of 2019. Stages 1 and 2 are 
scheduled for completion in 2020. Stage 3 of the system upgrade will begin in 2021 and 
will be completed in 2026, which includes: 

• Thirty-five additional radio sites to provide in-building portable radio coverage 

• An invitation to local police departments to join the system 

• Decommissioning of the VHF Low Band paging system 

As previously discussed, the VHF Low Band paging channel will not be decommissioned 
until the base stations cannot be repaired or replaced and all fire and EMS agencies have 
transitioned to the new trunked radio system. Fire Ground frequencies and operations will 
remain unchanged. 

The Town fire departments and the Katonah-Bedford Hills VAC will share the same 
talkgroup on the new P25 trunked radio system, Fire/EMS-16. 
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2.2 Katonah-Bedford Hills Volunteer Ambulance Corps 

2.2.1 Overview 

60-Control pages the Katonah-Bedford Hills VAC on a VHF High Band channel and then 
switches to the EMS-16 talkgroup on the County UHF trunked radio system for 
operations. The Katonah-Bedford Hills VAC also has access to simplex tactical channels 
for on-scene communications.  

2.2.2 VHF High Band Paging Channel 

The County has a VHF High Band base station at the Guard Hill site (151.535 MHz) which 
pages out the Katonah-Bedford Hills VAC. The County will begin transitioning EMS 
agencies from the VHF High Band paging channel to the UHF trunked radio system 
beginning in 2020 but will continue to use the VHF High Band channel until all EMS 
agencies have made the transition.  

2.2.3 County UHF Trunked System 

Refer to Section 2.1.3, County UHF Trunked System, for a description of the existing 
analog UHF trunked system and the new P25 UHF trunked system. The Katonah-Bedford 
Hills VAC and Town fire departments will share the Fire/EMS-16 talkgroup on the new 
P25 trunked radio system. 

2.3 Police Department 

2.3.1 Overview 

The Police Department has a VHF High Band radio system that is the primary channel 
for all operations. The Police Department also has access to the County VHF High Band 
conventional simulcast F3 channel for mutual aid operations with other agencies in the 
County and with approval from the County, can use it for main operations when the Police 
Department radio system goes down.  

The County VHF High Band F3 channel has repeaters at the Fox Lane and Guard Hill 
radio sites in the Town of Bedford. The County will be replacing all equipment for the F3 
channel by the end of 2020. 
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2.3.2 System Description 

The Police Department has a single-channel, VHF High Band analog conventional radio 
system with a repeater at the Guard Hill site (155.250 MHz transmit/155.430 MHz 
receive), voting receivers at the Indian Hill, Katonah Park and Mt. Kisco Water Tower 
sites, and two dispatch console positions at the Police Department. 

Receive audio from the voting receivers and the repeater at Guard Hill routes to a voting 
comparator at the Police Department which selects the best audio signal and forwards it 
to the dispatch consoles and the repeater at Guard Hill for retransmission. The voting 
comparator also routes dispatcher audio to the repeater at Guard Hill for transmission. 
The voting receivers connect to the voting comparator using 4-wire analog lines leased 
from Verizon and there is a fiber circuit from the Police Department to Guard Hill to 
transport audio signals between the repeater and the voting comparator. 

There is a control station at the Police Department that the dispatchers use as a backup 
to access the repeater at Guard Hill and use it in simplex (car-to-car) mode if the repeater 
at Guard Hill is down. There is also a mobile radio in the dispatch center that dispatchers 
use to access the repeater at Guard Hill if both console positions are down. 

2.3.3 Radio Sites 

FE conducted site surveys at existing Police Department radio sites. Below is a summary 
of the information collected and an assessment of the ability of each site to support new 
equipment. 

2.3.3.1 Dispatch 

Located at 307 Bedford Road in Bedford Hills, New York is the Bedford Police Department 
dispatch center (Dispatch). There are two Motorola MIP 5000 Voice over Internet Protocol 

(VoIP) Radio Console positions in the dispatch 
room, along with a desk-mounted mobile radio, for 
use as a backup to access the repeater at Guard 
Hill if both console positions fail. 



Town of Bedford, New York 
Assessment and Recommendations Report   
   

 

March 27, 2020 Page 12 of 49 

There is a Motorola MTR 3000 VHF High Band control station, 
logging recorder, voting comparator and uninterruptible power 
supply (UPS) in the telecommunications equipment room. The 
antenna for the VHF High Band control station mounts to the 
top of a small 40-foot guyed radio tower behind the Police 
Department. The tower has some space for additional 
antennas, but a structural analysis would be needed to make 
sure that maximum tower loading is not exceeded. There is 
also some space in the equipment room for new equipment, if 
needed. 

2.3.3.2 Guard Hill 

Guard Hill is a County radio site that houses the Police Department’s VHF High Band 
repeater. The site is about 0.5 miles southeast of the intersection of Guard Hill Road and 

West Patent Road in Mt. Kisco, New York 
and accessed via a private driveway off of 
Guard Hill Road, approximately 0.2 miles 
east of the same intersection.  

Guard Hill has a single equipment shelter 
and two radio towers, an 80’ tower owned 
by the State and a 60’ tower owned by the 
County. The Police Department antenna is 
on the 80’ tower. The County is planning to 
replace the two existing towers with a single 

140-foot tower and the existing shelter with a new shelter. Currently, the County plans to 
allocate 20’ of space on the new tower to the Town, but the tower elevation has not been 
determined.  

The Police Department has a single equipment cabinet in 
the shelter which houses a Motorola MTR 2000 repeater 
and backup batteries. The site also has a Power 
Generation backup generator. The shelter has an internal 
halo ground and both towers are grounded. The internal 
halo ground and tower grounds connect to an external 
ground bus bar mounted to the outside wall of the shelter. 
All radio frequency (RF) cables have lightning arrestors 
installed below the cable tray just before the cables exit the 
shelter. There is limited space in the existing shelter for 
new equipment. 
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2.3.3.3 Katonah Park 

The Katonah Park radio site (also referred to as the Wildwood Tower site) is owned by 
the Katonah Fire District and houses a Police Department Motorola MTR 2000 voting 

receiver in a small cabinet to the left of the shelter 
door. The shelter is at the base of a large four-pole 
40’ tower. The Police Department’s VHF High Band 
antenna is at the top of the tower mounted to a 
railing around the perimeter of a platform. There is 
some space at the top of the tower for additional 
antennas, but very little space in the shelter for new 
equipment. The Police Department cabinet could be 
replaced with a larger cabinet if additional space is 
needed. 

The Katonah Park radio site also houses a VHF Low Band base station (42.26 MHz 
transmit) which the County uses to page the Bedford Hills, Bedford Village and Katonah 
Park fire districts. 

There are lightning arrestors installed on the RF cables 
and mounted to a ground bus bar inside the shelter. 
Ground kits are installed on the RF cables just before they 
enter the shelter and are connected to an external ground 
bus mounted to the outside wall of the shelter. The tower 
ground connects to the external ground bus and the 
external ground bus connects to the internal ground bus. 
The site has a backup generator. A leased 4-wire 
telephone line is used to connect the receiver to the 
comparator at the Bedford Police Department. 

2.3.3.4 Mt. Kisco Water Tower 

Consolidated Edison (Con Ed) owns the Mt. Kisco Water Tower radio site, which houses 
a Police Department Motorola MTR 2000 voting receiver in a cabinet inside the Con Ed 
equipment shelter. The Police Department has been informed by Con Ed that the existing 
cabinet is all the space they will be allocated in the shelter. There are backup batteries in 
the Police Department cabinet for the voting receiver and the site has generator backup. 
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The Police Department’s VHF High Band antenna is installed on top of the water tower. 
There is limited space for the installation of new 
antennas on top of the water tower. 

The shelter has an internal ground system and 
internal and external ground buses for grounding RF 
cable and site equipment. A leased 4-wire telephone 
line is used to connect the receiver to the comparator 
at the Bedford Police Department. 

2.3.3.5 Indian Hill 

The Police Department has a Motorola MTR 2000 voting receiver installed in a small 
cabinet at the base of a wood utility pole about 150 feet 
southeast of the intersection of Indian Hills Road and Cliffield 
Road. A leased 4-wire telephone line connects the receiver to 
the comparator at the Bedford Police Department. 

A larger cabinet would need to be installed at this site to 
support new equipment. The utility pole will only support one 
antenna, so a transmitter combiner/receiver multicoupler 
would be needed if multiple radios were required at this site. 

 

 

2.4 Public Works 
The Town Department of Public Works has a single-channel, VHF High Band radio 
system single, which is used by the Town Highway, Water and Parks and Recreation 
departments. Public Works has a single Kenwood repeater at the Guard Hill site (150.995 
MHz transmit/159.3075 MHz receive) and control stations at the Adams Street and 
Crusher Road Highway Yards, the Parks and Recreation site on Cherry Street and the 
Water Plant on Cross River Road. A simplex talkaround channel is commonly used for 
localized on-site communications. Refer to Section 2.3.3.2 for a description of the Guard 
Hill site. 
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3. Needs and Existing System Assessment 
FE submitted a questionnaire to Town stakeholders to obtain feedback related to the 
ability of existing LMR systems to meet their operational requirements and to identify 
needed improvements. FE then interviewed stakeholders from the Town fire departments, 
the Katonah/Bedford Hills VAC, Police Department and Public Works to expand on their 
responses to the questionnaire and to discuss items and issues that were not addressed 
in the questionnaire. Following is a summary of the information obtained in response to 
the questionnaire and interviews. 

3.1 Fire Departments 

3.1.1 Radio Coverage 

The primary coverage requirement for the Town fire departments is mobile, on-street and 
in-building portable coverage in the Town. Additionally, the fire departments need 
coverage throughout the County for mutual aid operations. Overall, radio coverage for the 
County VHF Low Band paging channel and UHF trunked radio system are good, with the 
following exceptions: 

• VHF Low Band coverage is poor for paging in the Upper Hook Road area and 
inside buildings 

• UHF trunked system mobile radio coverage is poor in the following areas: 

o Along Route 172 between McClain Street and I-684 

o South Bedford Road 

o Near Highway 121 and Upper Hook Road 

o Southern end of West Patent Road 

o Sections of Croton Lake Road by Mount Kisco 

• UHF trunked radio system on-street portable radio coverage is spotty throughout 
the Town, with many of the same coverage problem areas as listed above for 
mobile radio, plus the Haines Road area 
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• UHF trunked radio system in-building coverage is bad; however, most firefighters 
use simplex tactical channels for fire ground operations. Following are specific in-
building portable coverage problem areas mentioned by fire stakeholders: 

o Hospital 

o Rippowam 

o Bedford Village 

o Hunting Ridge Mall 

o 2 Depot Plaza 

o Kasho Buildings 

o 165 Haines Road 

o Bedford Hills Elementary School 

o Fox Lane Middle School 

o Fox Lane High School 

o Bedford Hills Correctional Facility 

3.1.2 Channel Capacity 

Fire reported that channel congestion is generally not an issue on the County UHF 
trunked system; however, the system can be busy during major storms or when there are 
multiple incidents in the primary dispatch area. When this happens, the Town fire 
departments are directed to switch to an alternate talkgroup. 

3.1.3 Interoperability 

Fire supports the addition of a Town-wide mutual aid channel for joint operations between 
the fire departments, Katonah-Bedford Hills VAC, Police Department and Public Works 
during a severe storm or emergency, which would free up the primary radio channel/talk 
group for each department for normal operations. 

The fire departments will also be transitioning to multi-band subscriber units, which will 
improve their ability to interoperate with agencies on other frequency bands, including the 
Police Department and Public Works. 

3.1.4 System Reliability 

The County UHF trunked radio system has been very reliable, with only a few failures 
over the last ten years, and none being complete system failures.    
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3.2 Katonah-Bedford Hills VAC 

3.2.1 Radio Coverage 

The Katonah-Bedford Hills VAC needs mobile, on-street portable and in-building portable 
radio coverage throughout the Town. As with the Town fire departments, the Katonah-
Bedford Hills VAC uses the County UHF trunked system. Refer to Section 3.1.1, Radio 
Coverage, for a description of the radio coverage problem areas associated with the UHF 
trunked system. 

Overall, the coverage for the County’s VHF High Band paging channel is good, even in 
buildings. The Upper Hook Road area was the only area identified with poor coverage. 

3.2.2 Channel Capacity 

Katonah-Bedford Hills VAC reported that channel congestion is not an issue on the 
County UHF trunked system.   

3.2.3 Interoperability 

The Katonah-Bedford Hills VAC supports the addition of a Town-wide mutual aid channel 
for joint operations between the fire departments, Katonah-Bedford Hills VAC, Police 
Department and Public Works during a severe storm or emergency, which would free up 
the primary radio channel/talk group for each department for normal operations. 

3.2.4 System Reliability 

The reliability of the County UHF trunked radio system is very good, as previously 
discussed.  Police Department 

3.2.5 Radio Coverage 

The Police Department needs mobile, on-street portable and in-building portable radio 
coverage throughout the Town. Stakeholders reported poor radio coverage, which in 
large part is due to the hilly terrain and dense trees throughout substantial portions of the 
Town.  

Overall, mobile radio coverage throughout the Town is marginal, but adequate in 
downtown Bedford. On-street portable coverage is poor throughout most of the Town and 
in-building portable radio coverage is virtually non-existent. Following are some of the 
specific problem areas identified by the stakeholders: 
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• Old Post Road between Black Spring and Upper Hook 

• Pound Ridge Road and Middle Patent Road are poor 

• Stanwood Road (northwest part of town) 

• Outskirts of Katonah 

• Fox Lane campus 

• The intersection of Hwy 35 and Hwy 22, east along Cross River Road 

3.2.6 Channel Capacity 

The Police Department has a single repeated channel that is used for all operations, 
which becomes congested during special events and when responding to two or more 
incidents at the same time. The Police Department also has access to the County’s VHF 
High Band F3 channel for mutual aid operations and with approval from the County can 
use it for main operations when the Police Department radio system goes down.  

Police Department stakeholders said that a simplex tactical channel would help resolve 
the congestion issue on their radio channel.   

3.2.7 Interoperability 

Police Department stakeholders mentioned that in general radio interoperability was not 
an issue because most agencies that they need to interoperate with are on VHF High 
Band, so they can program other agencies channels in their radios and vice versa. 
However, since the Police Department and Public Works radio systems are on VHF High 
Band and the Town fire departments and Katonah-Bedford Hills VAC operate on the 
County UHF trunked radio system, interoperability between Town departments can be 
difficult.  

The Police Department stressed the need for a Town-wide UHF mutual aid channel to 
resolve the interoperability issue and said that they have been and will continue to 
purchase dual-band subscriber units that would allow them to communicate on their VHF 
High Band radio system and a Town-wide UHF mutual aid channel. During a major 
incident requiring the response of multiple Town departments and/or outside agencies, a 
new UHF mutual aid channel would free up the Police Department channel for normal 
operations. 

3.2.8 System Reliability 

The analog leased phone lines from the voting receivers to the voting comparator at the 
Police Department fail often and when they do, it takes some time to restore. Analog 
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leased lines are an older technology being phased out by the phone companies and their 
staff typically lack the experience/knowledge required to troubleshoot and resolve 
outages quickly. 

Police Department stakeholders reported that the Guard Hill repeater goes down about a 
dozen times a year, but they couldn’t identify the cause of the outages. 

3.3 Public Works 

3.3.1 Radio Coverage 

Public Works needs mobile radio coverage throughout the Town, however, any 
improvement in on-street portable radio coverage would be welcomed. As with the Police 
Department, Public Works has a single VHF High Band repeater at the Guard Hill site, so 
radio coverage from the repeater to mobile and portable radios (talk-out) is similar to that 
of the Police Department. However, Public Works does not have the three receive-only 
sites that the Police Department has, so radio coverage from mobile and portable radios 
to the repeater (talk-in) is not as good as the Police Department system.  

In addition to the problem areas mentioned by the Police Department, Public Works 
identified the Highway Yard on Crusher Road as problem area. 

3.3.2 Channel Capacity 

Public Works reported that channel congestion is not an issue on their single-channel 
VHF High Band radio system.   

3.3.3 Interoperability 

Public Works does not have any interoperability issues. The Town fire departments have 
Public Works channel in their mobile radios. 

3.3.4 System Reliability 

System reliability has been good, with the exception of intermittent co-channel 
interference from the Metropolitan Transportation Agency (MTA) on their radio channel.   
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4. Radio Coverage Analysis 
Radio coverage defines the ability of a radio system to send and receive intelligible signals 
to/from mobile and portable radios over a specified area and is a key aspect in the 
performance of any LMR system. The Town fire departments, Katonah-Bedford Hills VAC 
and Police Department require reliable mobile, on-street portable and in-building portable 
radio coverage throughout the Town. Public Works requires reliable mobile radio 
coverage throughout the Town but would also like improved on-street portable radio 
coverage.  

Analysis of the Town’s radio coverage was a two-step process, beginning with an 
assessment of existing coverage to identify areas where additional sites may be needed. 
The next step evaluates new sites that could be used to cover existing problem areas to 
meet the Town’s radio coverage requirements, as follows: 

• Upgrade of the Police Department VHF analog system to provide mobile, on-
street portable and in-building portable coverage throughout the Town 

• Upgrade of the Public Works VHF analog system to provide mobile and on-street 
portable coverage throughout the Town 

FE’s coverage assessment did not include the Town fire departments and the Katonah-
Bedford Hills VAC because they will remain on the County UHF trunked radio system. 
Although the Town fire departments and the Katonah-Bedford Hills VAC identified some 
coverage problem areas with the existing County UHF trunked system, the County is 
currently upgrading to a new UHF P25 trunked system that will provide improved 
coverage. Radio sites will be added to the system in Stages 1 and 2 (2018 to 2020) to 
provide on-street portable coverage and more sites will be added in Stage 3 (2021 to 
2026) to provide in-building portable coverage. Refer to Section 2.2.3, County UHF 
Trunked System, for additional detail. 

Due to the Town’s need for a Town-wide UHF mutual aid channel, FE performed an 
assessment to identify the sites required to provide mobile and on-street portable radio 
coverage throughout the Town. 

4.1 Methodology 
FE produced radio coverage studies using FEPerformancePro™ and high-resolution 
elevation and land use/land cover data from the United States Geological Survey (USGS). 
FEPerformancePro™ uses ATDI’s ICS Telecom network planning software, the same 
software that has been used extensively by the Federal Government and validated via 
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field tests. FE has calibrated this modeling tool and our methodology based on years of 
experience and industry-accepted guidelines to deliver the most accurate view possible. 

We conducted the radio coverage studies using technical information provided by the 
Town, including frequency plans, transmit power levels and antenna make, model and 
height. FE used the technical parameters in Tables 1 and 2 to model the coverage for the 
existing Police and Public Works departments radio systems, and for a new UHF mutual 
aid channel. We developed coverage maps for both talk-out (repeater to subscriber units) 
and talk-in (subscriber units to repeater). 

Table 1 – Coverage Study Parameters 

Parameter Description 

System Type Conventional Analog  
Frequency Band VHF Highband (PD and Public Works), UHF (Mutual Aid Channel) 
Channel Bandwidth 12.5 kHz 
Reliability 95% 
Minimum Performance Delivered Audio Quality (DAQ) – 3.4 

Talk Paths 

Mobile radio talk-out (repeater to mobile) 
Mobile radio talk-in (mobile to repeater) 
Portable radio talk-out, on-street (repeater to a portable on the street) 
Portable radio talk-in, on-street (portable on the street to repeater) 
Portable radio talk-out, in light/residential buildings (repeater to portable) 
Portable radio talk-in, in light/residential buildings (portable to repeater). 

Table 2 – Subscriber Unit Parameters 

  VHF UHF 
Parameter Mobile Portable Mobile Portable 

Transmit Power (watts) 50 5 40 4 
Receive Sensitivity (dBm) -119 -119 -119 -119 

Antenna Location Roof Hip Roof Hip 
Antenna Gain (dB) 0 0 0 0 
Body Loss (dB)* NA 17.6 NA 12.6 dB 

 

The coverage displayed on each map in this section indicates the areas predicted to have 
audio quality greater than or equal to Delivered Audio Quality (DAQ) 3.4. DAQ is a 
measure of audio quality over a transmission medium and is often used to quantify radio 
system audio quality. Refer to Table 3 for a definition of DAQ levels. 
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Table 3 – Delivered Audio Quality Definitions 

DAQ 
Level Definition 

1.0 Unusable. Speech present but not understandable 

2.0 Speech understandable with considerable effort. Requires frequent repetition due to noise 
or distortion 

3.0 Speech understandable with slight effort. Requires occasional repetition due to noise or 
distortion 

3.4 Speech understandable without repetition. Some noise or distortion present. DAQ 3.4 is 
the minimum Channel Performance Criterion (CPC) used for public safety agencies. 

4.0 Speech easily understandable. Little noise or distortion 

5.0 Perfect. No distortion or noise discernible 

Reliability is a measure of confidence in the reliability of signals in areas shown as 
covered on the maps and is based on recommendations from the Telecommunications 
Industry Association (TIA) TSB-88-D1 suite of documents. In the case of public safety 
radio systems, TSB-88 recommends a 95% reliability level, which means that users 
should be able to transmit and receive audio at DAQ 3.4 or better in any area that is 
deemed “covered” at least 95% of the time. 

The coverage maps in this section show composite mobile and portable (on-street and 
in-building) talk-out and talk-in coverage for all repeaters on a channel. The coverage 
maps use the following colors to model coverage that meets or exceeds an audio quality 
level of DAQ 3.4: 

• Green - areas where users should be able to communicate using their portable 
radios when inside light-density and/or residential buildings. For these coverage 
prediction studies, FE used 13 dB to represent signal loss inside these types of 
buildings 

• Yellow - areas where users should be able to communicate using their portable 
radios on the street (on-street portable coverage should also exist in all green 
areas). 

• Purple - areas where users should be able to communicate using their mobile 
radios (mobile coverage should also exist in all green and yellow areas). 

  

 
1 TIA TSB-88 Wireless Communications Systems - Performance in Noise and Interference-Limited 
Situations 



Town of Bedford, New York 
Assessment and Recommendations Report   
   

 

March 27, 2020 Page 23 of 49 

Note: The radio coverage portrayed by maps in this report may vary slightly from 
actual system coverage. Computer modeling cannot account for all variables that 
exist in the real world. Coverage differences exist due to many factors such as 
individual radio performance, terrain, foliage, noise floors, RF interference and 
other variables. 

4.2 Results 

4.2.1 Existing Systems 

Figures 1 and 2 show the projected mobile, on-street portable and in-building portable 
radio talk-out and talk-in coverage for the existing Police Department VHF system. 
Figures 3 through 4 show the projected mobile and on-street portable radio talk-out and 
talk-in coverage for the existing and Public Works VHF analog system.  

Note: The coverage displayed in the existing system coverage maps is reflective 
of computer-model predictions of the existing radio equipment assuming the 
equipment is performing according to manufacturer specifications. Equipment 
degradation due to age, infrequent maintenance, and other factors may affect 
performance negatively, and the displayed coverage may be less than what the 
maps indicate. 
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Figure 1 – Existing Police Department VHF System Coverage – Talk-Out 
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Figure 2 – Existing Police Department VHF System Coverage – Talk-In 
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Figure 3 – Existing Public Works VHF System Coverage – Talk-Out 
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Figure 4 – Existing Public Works VHF System Coverage – Talk-In 
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4.2.2 Projected Future Coverage 

Section 5.3, Police Department, Section 5.4, Public Works and Section 5.5, UHF Mutual 
Aid Channel present FE’s assessment and recommendations for future radio coverage. 
Appendix A includes the estimated mobile, on-street portable and in-building portable 
coverage percentages for the existing and future Police Department and Public Works 
radio systems.   
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5. Recommendations 
FE’s assessment of the Town’s radio and dispatch needs and the existing LMR and 
dispatch systems revealed two primary issues: 

• Lack of adequate radio coverage 

• The inability for Town departments and/or outside agencies to effectively 
interoperate during major incidents 

The following sections present FE’s recommendations for each department to meet their 
radio communications needs. 

5.1 Fire Departments  
FE recommends that the Town fire departments continue to use the County UHF trunked 
system. Stakeholder responses to the questionnaire and interviews expressed a general 
satisfaction with the County UHF trunked system, with the following exceptions: 

• Minor coverage issues with the VHF Low Band paging channel and UHF system 

• Some channel congestion during major storms and when there are multiple 
simultaneous incidents 

• Difficulty interoperating with the Town Police Department and Public Works 

The County is in the process of replacing their existing UHF analog trunked system with 
a new UHF P25 trunked system, as described in Section 2.1.3.2, New P25 System, that 
will address current coverage issues. Eight sites will be added in Stages 1 and 2 of the 
project (2018 to 2020) to provide county-wide on-street portable radio coverage and 35 
more sites will be added in Stage 3 (2021 to 2026) to provide county-wide in-building 
portable coverage. The transition of paging from the VHF Low Band channel to the UHF 
P25 trunked system will also address the coverage issues associated with the VHF Low 
Band channel.  

Stakeholders from all Town departments agreed on the need for a new Town-wide mutual 
aid channel, which would improve interoperability between Town departments and/or 
outside agencies. A new mutual aid channel would also be available for use during large 
storms and when there are multiple simultaneous incidents, freeing up the Town primary 
operations channels for normal operations. Refer to Section 5.5, UHF Mutual Aid 
Channel. 
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5.2 Katonah-Bedford Hills VAC 
FE recommends that the Katonah-Bedford Hills VAC continue to use the County UHF 
trunked system. As with the Town fire departments, stakeholder input from the Katonah-
Bedford Hills VAC expressed a general satisfaction with the County UHF trunked system, 
with the exception of minor coverage issues with the UHF trunked system and VHF High 
Band paging channel. Refer to Section 5.1, Fire Departments, for a description of how 
the new County UHF P25 trunked radio system will address existing coverage issues. 

The Katonah-Bedford Hills VAC concurred with the other Town departments regarding 
the need for a new Town-wide mutual aid channel to allow Town departments and/or 
outside agencies to interoperate. A new mutual aid channel would also be available for 
use during large storms and when there are multiple simultaneous incidents, freeing up 
the Town primary operations channels for normal operations. Refer to Section 5.5, UHF 
Mutual Aid Channel. 

5.3 Police Department 

5.3.1 Recommendations 

FE recommends that the Police Department upgrade their existing VHF analog 
conventional system to provide improved mobile, on-street portable and in-building 
portable radio coverage throughout the Town. The Police Department VHF channel 
upgrade would: 

• Include additional repeater and receive-only sites to provide mobile, on-street 
portable and in-building portable radio coverage 

• Utilize analog conventional simulcast technology for radio channel efficiency and 
ease of operation 

• Include the installation of a new backhaul system to connect VHF radio sites and 
the dispatch center (refer to Section 5.6, Backhaul System, for additional detail)  

The Police Department would need to continue the purchase of dual-band subscriber 
units (VHF/UHF) to allow interoperability with the Town fire departments, Katonah-
Bedford Hills VAC and other public safety agencies in the VHF and UHF bands, and to 
operate on a new Town-wide UHF mutual aid channel (refer to Section 5.5, UHF Mutual 
Aid Channel). New subscriber units should also be P25-compatible to allow use on the 
County UHF trunked system. 
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The VHF LMR system upgrade described above is the best near-term solution for the 
Police Department and would also meet their long-term needs. The Police Department 
could also move to the County UHF trunked system, but it is not an option in the near-
term. The County UHF trunked system currently serves only fire and EMS agencies and 
will not be available to local police departments until the completion of Stage 3 up their 
system replacement project, which is to be completed in 2026. At the completion of Stage 
3, the system will provide mobile, on-street portable and in-building portable radio 
coverage throughout the County, thus meeting the Police Department’s coverage needs. 

FE’s recommends that the Police Department upgrade their existing VHF LMR system 
as described herein to address current radio coverage needs and then consider whether 
to move to the County UHF trunked system or continue the use of the VHF system for the 
long-term.  

5.3.2 Radio Coverage Analysis 

Police Department stakeholders identified a lack of adequate radio coverage as the 
biggest issue with their existing VHF LMR system. Based on feedback from stakeholders 
and a computer-based analysis of the existing system, FE identified areas within the 
Town that needed improved coverage and then performed an analysis to identify new 
sites that could provide coverage in those areas. 

FE used the methodology described in Section 4.1, Methodology, to assess the radio 
coverage for a VHF simulcast solution for the Police Department, which resulted in the 
repeater and receive-only sites shown in Table 4. 

Table 4 – Police Department VHF Analog Simulcast System Sites 

Repeater Receive-Only 
Fox Lane Greenfield 03 
Guard Hill Greenfield 04 

Indian Hill Park Greenfield 06 
Lewisboro Katonah Park 

Lily Pond Lane Mt. Kisco Water Tank 
Taconic Correctional Facility Water Tank  

We chose the Fox Lane, Indian Hill Park, Lewisboro, Lily Pond Lane and Taconic 
Correctional Facility Water Tank (Taconic) sites as new repeater sites to supplement the 
talk-out radio coverage provided by the existing Guard Hill repeater site. The use of 
Greenfield 03, 04 and 06 receive-only sites provide additional portable radio talk-in 
coverage, along with the existing Katonah Park and Mt. Kisco receive-only sites. The 
existing Indian Hill receive-only site would be decommissioned. The greenfield sites are 
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general locations that need a receiver, but specific sited have not been identified. Figures 
5 and 6 show the composite simulcast talk-out and talk-in radio coverage for all 11 sites.  
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Figure 5 – Police Department VHF Analog Simulcast System Coverage – Talk-Out 
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Figure 6 – Police Department VHF Analog Simulcast System Coverage – Talk-In 
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5.3.3 System Description 

The new Police Department LMR system would be a VHF analog conventional simulcast 
system with repeaters at Fox Lane, Guard Hill, Indian Hill Park, Lewisboro, Lily Pond Lane 
and Taconic and receivers at Greenfield 03, 04 and 06, Katonah Park and Mt. Kisco Water 
Tank. All radio traffic from Dispatch and radio users in the field would be transmitted on 
all repeaters simultaneously (i.e., simulcast). All repeaters would use the Police 
Department’s existing VHF channel, so no new channels need to be licensed. Radio 
users would operate on only one channel to hear all radio traffic throughout the Town. 

A simulcast controller and voting comparator would be installed at Dispatch. The 
simulcast controller maintains the frequency, phase and amplitude stability of the VHF 
repeaters to minimize audio distortion for mobile and portable radios in areas where the 
transmit signals from multiple repeaters overlap. The voting comparator would select the 
highest quality receive audio from multiple repeaters and/or receivers and route it to the 
simulcast controller and dispatch consoles. The simulcast controller would then route the 
audio to all repeater sites for retransmission.  Audio from the dispatch consoles would 
also be routed to the simulcast controller and then to the repeaters for transmission to the 
radios in the field. A second simulcast controller and voting comparator could be 
established at a different site for redundancy and improved system reliability.  

All VHF repeater and receiver sites would be equipped with new equipment: 

• VHF analog repeater or receiver with internet protocol (IP) interface 

• VHF omnidirectional transmit and receive antennas 

• RF cable and lightning protection devices (i.e., lightning arrestors and RF cable 
ground kits) 

• A transmit combiner and receive multicoupler at repeater sites to allow the Police 
Department and Public Works repeaters to share the same antennas 

The Police Department could utilize the existing Motorola MIP 5000 dispatch consoles 
and Motorola MTR 3000 control station at Dispatch until funding is available to replace 
them or until the consoles reach end-of-life and the manufacturer is no longer supporting 
them.  

The Police Department could continue using existing subscriber units on the new VHF 
simulcast system until they need to be replaced or reach the end of their useful life and 
are no longer supported by the manufacturer. FE recommends that the Police Department 
continue to purchase dual-band, P25-compatible subscriber units for all future purchases 
to allow interoperability with the Town fire departments and Katonah-Bedford Hills VAC 
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on the new UHF mutual aid channel, and to allow them to be used on the County P25 
trunked system in the future. 

5.4 Public Works 

5.4.1 Recommendations 

FE recommends that Public Works upgrade their existing VHF analog conventional 
system to provide improved mobile and on-street portable radio coverage throughout the 
Town. The upgrade of the Public Works channel would: 

• Include additional repeater and receive-only sites to provide mobile and on-street 
portable radio coverage 

• Utilize analog conventional simulcast technology for radio channel efficiency and 
ease of operation 

• Include the installation of a new backhaul system to connect VHF radio sites 
(refer to Section 5.6, Backhaul System) 

Public Works would need to purchase dual-band subscriber units (VHF/UHF) to allow 
interoperability with the Town fire departments, Katonah-Bedford Hills VAC and Police 
Department on a new Town-wide UHF mutual aid channel (refer to Section 5.5, UHF 
Mutual Aid Channel) 

The VHF LMR system upgrade described above is the best near-term and long-term 
solution for Public Works. Unlike with the Police Department, the County has not given 
any indication that they will be inviting public works agencies on to the new UHF P25 
trunked radio system in the future.  

5.4.2 Radio Coverage Analysis 

Public Works stakeholders identified a lack of adequate radio coverage as the biggest 
issue with their existing VHF radio system. Based on feedback from stakeholders and a 
computer-based analysis of the existing system, FE identified areas within the Town that 
needed improved coverage and then performed an analysis to identify new sites to 
provide coverage in those areas. 

FE used the methodology described in Section 4.1, Methodology, to assess the radio 
coverage for a VHF simulcast solution for Public Works, which resulted in the repeater 
and receive-only sites shown in Table 5. 
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Table 5 – Public Works VHF Analog Simulcast System Sites 

Repeater Receive-Only 
Guard Hill Fox Lane 

Indian Hill Park Greenfield 03 
Katonah Park Greenfield 06 

 Lewisboro 
 Mt. Kisco Water Tank 

The selection of the Guard Hill, Indian Hill Park and Katonah Park sites as new repeater 
sites supplement the talk-out radio coverage provided by the existing Guard Hill repeater 
site. Greenfield 03 and 06, Fox Lane, Lewisboro and Mt. Kisco Water Tank receive-only 
sites provide additional portable radio talk-in coverage. The greenfield sites are general 
locations that need a receiver, but specific sites have not been identified. Figures 7 and 
8 show the composite simulcast talk-out and talk-in radio coverage for the eight sites in 
Table 5.  
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Figure 7 – Public Works VHF Analog Simulcast System Coverage – Talk-Out 
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Figure 8 – Public Works VHF Analog Simulcast System Coverage – Talk-In 
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5.4.3 System Description 

The new Public Works LMR system would be a VHF analog conventional simulcast 
system with repeaters at Guard Hill, Indian Hill Park and Katonah Park and receivers at 
Fox Lane, Greenfield 03 and 06, Lewisboro and Mt. Kisco Water Tank. All radio traffic 
from radio users in the field would be transmitted on all repeaters simultaneously (i.e. 
simulcast). The current Pubic Works VHF channel would be used at all repeater sites, so 
no new channels would need to be licensed. Radio users would operate on only one 
channel to hear all radio traffic throughout the Town. 

A simulcast controller and voting comparator would be installed at the Guard Hill site. The 
simulcast controller would maintain the frequency, phase and amplitude stability of the 
VHF repeaters to minimize audio distortion for mobile and portable radios in areas where 
the transmit signals from multiple repeaters overlap. The voting comparator would select 
the highest quality receive audio from multiple repeaters and/or receivers and route it to 
the simulcast controller, which would then route the audio to all repeater sites for 
retransmission.  A second simulcast controller and voting comparator could be 
established at a different site for redundancy and improved system reliability.  

All VHF repeater and receiver sites would be equipped with new equipment: 

• VHF analog repeater or receiver with IP interface 

• VHF omnidirectional transmit and receive antennas 

• Radio frequency (RF) cable and lightning protection devices (i.e. lightning 
arrestors and RF cable ground kits) 

• A transmit combiner and receive multicoupler at repeater sites to allow the Police 
Department and Public Works repeaters to share the same antennas 

Public Works could continue to use existing subscriber units on the new VHF simulcast 
system until they need to be replaced or reach end-of-life and are no longer supported by 
the manufacturer. FE recommends that Public Works purchase dual-band subscriber 
units for all future purchases to allow interoperability with the Town fire departments, 
Katonah-Bedford Hills VAC and Police Department on the new UHF mutual aid channel. 
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5.5 UHF Mutual Aid Channel 

5.5.1 Recommendations 

FE recommends that the Town establish a new UHF mutual aid channel to allow 
interoperability between the Town fire departments, Katonah-Bedford VAC, Police 
Department and Public Works and other outside agencies, and to reduce loading on the 
Town’s primary operations channels during major storms, major events or when there are 
multiple simultaneous events or incidents. The new UHF mutual aid channel would: 

• Include the installation of repeater and receive-only sites to provide mobile and 
on-street portable radio coverage 

• Utilize analog conventional simulcast technology for radio channel efficiency and 
ease of operation 

• Be connected to Dispatch to allow dispatchers to monitor and dispatch on the 
channel 

• Include the installation of a new backhaul system to connect UHF radio sites 
(refer to Section 5.5, Backhaul System) 

Town fire departments and the Katonah-Bedford Hills VAC would be able to program the 
new UHF mutual aid channel into their existing UHF subscriber units. The Police 
Department has and will continue to purchase dual-band (VHF and UHF) subscriber units 
that will allow them to program the new UHF mutual aid channel in their subscriber units. 
Public Works will need to purchase dual-band radios to allow them to operate on the new 
UHF mutual aid channel. 

5.5.2 Radio Coverage Analysis 

FE performed an analysis to identify sites that would provide reliable mobile and on-street 
portable radio coverage for a new UHF mutual aid channel. FE used the methodology 
described in Section 4.1, Methodology, to assess the radio coverage for a simulcast 
solution, which resulted in the repeater and receive-only sites shown in Table 6. 
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Table 6 – Public Works VHF Analog Simulcast System Sites 

Repeater Receive-Only 
Fox Lane Greenfield 03 
Guard Hill Greenfield 06 

Indian Hill Park  
Lily Pond Lane  

Taconic  

The Fox Lane, Guard Hill, Indian Hill Park, Lily Pond Lane and Taconic sites were chosen 
to provide talk-out radio coverage and the Greenfield 03 and 06 receive-only sites were 
chosen to provide additional portable radio talk-in coverage. The greenfield sites are 
general locations that need a receiver, but a specific site was has not been identified. 
Figures 9 and 10 show the composite simulcast coverage for all 7 sites in Table 6.  
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Figure 9 – UHF Mutual Aid Channel – Talk-Out 
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Figure 10 – UHF Mutual Aid Channel – Talk-In 
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5.5.3 System Description 

The new mutual aid channel would be a UHF analog conventional simulcast system with 
repeaters at Fox Lane, Guard Hill, Indian Hill Park, Lily Pond Lane and Taconic and 
receivers at Greenfield 03 and 06. All radio traffic from radio users in the field would be 
transmitted on all repeaters simultaneously (i.e. simulcast). The channel could be 
connected to the Police Department consoles and monitored by Police Department 
dispatchers. The Town will need to work with a frequency coordinator, such as APCO, to 
locate and license a new UHF channel. 

A simulcast controller and voting comparator would be installed at Dispatch. The 
simulcast controller would maintain the frequency, phase and amplitude stability of the 
VHF repeaters to minimize audio distortion for mobile and portable radios in areas where 
the transmit signals from multiple repeaters overlap. The voting comparator would select 
the highest quality receive audio from multiple repeaters and/or receivers and route it to 
the simulcast controller and dispatch consoles. The simulcast controller would then route 
the audio to all repeater sites for retransmission.  Audio from the dispatch consoles would 
also be routed to the simulcast controller and then to the repeaters for transmission to the 
radios in the field. A second simulcast controller and voting comparator could be 
established at a different site for redundancy and improved system reliability.  

All UHF repeater and receiver sites would be equipped with new equipment: 

• UHF analog repeater or receiver with IP interface 

• UHF omnidirectional transmit and receive antennas 

• RF cable and lightning protection devices (i.e., lightning arrestors and RF cable 
ground kits) 

As previously described, the Police Department and Public Works would need dual-band 
subscriber units to allow operation on their primary VHF channels and to operate on the 
UHF mutual aid channel. The Town fire departments and Katonah-Bedford VAC already 
have UHF subscriber units for operation on the County UHF trunked system, so all they 
would need to do is program the UHF mutual aid channel into their subscriber units. 

5.6 Backhaul System 
FE recommends the installation of a new shared backhaul system to provide connectivity 
between Police Department (radio and dispatch), Public Works and UHF mutual aid 
channel sites, to provide improved system reliability and redundancy. The new backhaul 
system would: 
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• Utilize the existing fiber optic link between Dispatch and Guard Hill 

• Include the installation of new licensed 900 MHz links to the remaining VHF and 
UHF repeater and receiver sites, as follows: 

o Multiple paths would be established to all repeater sites and dispatch in a 
ring or mesh-type architecture to provide redundant paths to key sites 

o Non-redundant spur links would be established from receive-only sites to 
dispatch or a one of the repeater sites 

Dispatch and VHF repeater sites would be equipped with an IP switch and router. The 
switch would be used to connect the VHF repeaters, licensed 900 MHz radios and/or 
dispatch consoles. The switch and fiber link would connect to a router, which would be 
used to select the best route between sites and to switch to an alternate route, as needed. 
In addition, Dispatch and VHF repeater and receive-only sites would be equipped with 
the following licensed 900 MHz backhaul equipment: 

• Licensed 900 MHz radios for each path into a site 

• High-gain 900 MHz directional antennas (i.e. yagi, panel, corner reflector or grid 
dish), with the specific type chosen based on the specific requirements for each 
path 

• RF feedline and lightning protection device for each radio 

Existing analog leased lines from the phone company to the Indian Hill, Katonah Park 
and Mt. Kisco Water Tank sites would be decommissioned 
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5.7 Radio Site Improvements 
Radio site improvements would be needed at some of the proposed sites to support new 
equipment and antennas for the Police Department, Public Works and UHF Mutual Aid 
channels, and 900 MHz backhaul antennas. Table 7 shows the repeater and receiver 
sites used for each channel. 

Table 7 – Repeater and Receiver Sites 

Radio Site Police 
Department 

Public 
Works 

UHF Mutual 
Aid 

Fox Lane Repeater Receiver Repeater 
Greenfield 03 Receiver Receiver Receiver 
Greenfield 04 Receiver NA NA 
Greenfield 06 Receiver Receiver Receiver 

Guard Hill Repeater Repeater Repeater 
Indian Hill Park Repeater Repeater Repeater 
Katonah Park Receiver Repeater NA 

Lewisboro Repeater Receiver NA 
Lily Pond Lane Repeater NA Repeater 

Mt. Kisco Water Tank Receiver Receiver NA 
Taconic Correctional Facility Water Tank Repeater NA Repeater 

5.7.1 Existing Sites 

The Guard Hill site has existing 60’ and 80’ towers that are being replaced with a new 
120’ tower that with space for the new Police Department and Public Works VHF 
antennas, and the UHF Mutual Aid channel and 900 MHz backhaul antennas. The 
existing shelter will be replaced with a new shelter with space for an equipment cabinet 
for the Town equipment. The site has a generator for backup AC power. 

The Katonah Park site has a 40’ tower with space for new Police Department and Public 
Works VHF antennas and for the 900 MHz backhaul antennas. The equipment shelter 
has no additional space, but the existing Police Department cabinet could be replaced 
with a taller cabinet to house all Town equipment. The site has a generator for backup 
AC power. 

The water tank at Mt. Kisco doesn’t have much additional space for new antennas, but a 
new VHF antenna could be installed in the same location as the existing Police 
Department antenna and could be used for both the Police Department and Public Works 
receivers. A 900 MHz backhaul antenna could be installed at the base of the same pipe 
that the existing VHF antenna is mounted on. There is no additional space available in 
the shelter, but the existing Police Department cabinet could be replaced with a taller 
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cabinet that could house all Town equipment. The site has a generator for backup AC 
power. 

5.7.2 New Sites 

The Town will need to coordinate with the site owners for the Fox Lane, Lewisboro, Lily 
Pond Lane and Taconic sites for antenna and equipment space. If generator backup is 
not available at any of these sites, the Town should consider installing backup batteries 
and/or a UPS. 

5.7.3 Greenfield 03, 04 and 06 

The Greenfield 03, 04 and 06 sites are general locations identified during the radio 
coverage assessment that need new receivers for improved portable radio talk-in 
coverage, but specific sites have not been identified yet. The antennas for these sites 
could be mounted on a building roof or wall or on an existing radio tower. Space would 
be needed for a cabinet to house the Town equipment. If generator backup is not available 
at any of these sites, the Town should consider installing backup batteries and/or a UPS. 

Indian Hill Park is a greenfield site near the existing Police Department Indian Hill receiver 
site. A new 120’ radio tower would be needed for the VHF Police Department and Public 
Works antennas, the UHF Mutual Aid channel antenna and 900 MHz backhaul antennas. 
A new equipment shelter would be needed to house the Town equipment. A generator 
should also be installed for backup AC power. 
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Appendix A - Estimated Radio Coverage Percentages 
This appendix contains the estimated radio coverage percentages for the existing and 
recommended Police Department and Public Works systems. 

System 
Description 

Number of 
Sites 

DAQ 
Evaluated 

Estimated Geographic Coverage %s of Town of Bedford 

Mobile 
Talk-
Out 

Mobile 
Talk-In 

Portable 
Talk-Out 

(On-Street) 

Portable 
Talk-In (On-

Street) 

Portable 
Talk-Out 
(In-Bldg) 

Portable 
Talk-In 

(In-Bldg) 

Existing PD 1 TX, 4 RX 3.4 >99 >99 90 80 53 50 

Potential 
PD Design 6 TX, 11 RX 3.4 >99 >99 >99 98 88 81 

Existing PW 1 TX, 1 RX 3.4 >99 >99 90 60 53 26 
Potential 

PW Design 3 TX, 8 RX 3.4 >99 >99 98 96 75 74 
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