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Summary 

The Monroe Project “Technology, Money, and Public Safety Radio Systems in East Coast Cities” 
compared the public safety radio systems of major East Coast cities and analyzed how well cities 
made use of technology and public monies.  The ultimate question was whether the public is 
served adequately with the radio systems in place. 

Thirteen major East Coast cities were chosen for analysis.  Some are large and have complicated 
communications needs, and some are smaller with simpler communications needs.  The cities 
chosen also represent a good cross-section of radio communications technology, with some using 
older conventional systems, and others using new “trunked” radio systems.  The cities also rely 
on different manufacturers for their radio equipment and service.  The thirteen cities are Boston, 
Providence, Hartford, New York, Philadelphia, Baltimore, Washington, Richmond, Virginia 
Beach, Raleigh, Atlanta, Orlando, and Miami-Dade. 

Because the radio communications manager from each city works with the system every day and 
is familiar with it, the communications manager from each city was interviewed.  Each manager 
was asked a battery of questions about five areas of each system: structure, performance, cost, 
upgrades, and politics.  The answers to these questions formed the heart of the data. 

The results were surprising in some areas, expected in others.  Given the fair amount of press 
that the failures of new high-tech radio systems have received, most communications managers 
reported that they were satisfied with their radio system and that it performed well.  The details 
varied considerably among the cities, however.  For example, some managers said that police 
officers sometimes had problems getting access to the system when it is busy, and others said 
there were no problems at all.  The same was true when they were asked about “dead 
spots” (places in the city where the radio will not function).  Some said they are a problem; 
others said they are not.  Most cities reported that several layers of redundancy are built into the 
radio system should part or all of it fail.  Most of the cities also said that officers, dispatchers, 
and the managers themselves are satisfied with the performance of the system.  Answers were 
inconsistent when the managers were asked how well the cities could communicate with 
neighboring jurisdictions.  Of course, answers also varied considerably when asked about the 
cost of the system and maintenance costs.  And the managers had good and bad things to say 
about the two manufacturers of the radio systems, Motorola and Comnet.  One thing was 
overwhelmingly clear: most of the radio systems have not been in the local media much, and 
most managers stated that the public does not know much, if anything, about the radio systems. 

The results clearly indicate large variations in the structures of the radio systems.  Based on what 
the communications managers said, most cities seem to be getting good value for their money.  
Those that have implemented high-tech trunked systems (which cost millions of dollars to in-
stall) have been pleased with the results and have realized efficiency and capacity gains.  Those 
cities that continue to use conventional systems find that paying to upgrade to a trunked system 
is not worth the money, and they remain as they are, because operating costs for the conventional 
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system are not exorbitant.  Technology also seems to be working effectively and increasing effi-
ciency, when the city carefully plans the technology and realizes its benefits as well as its limita-
tions.  Because the public is receiving good value for their tax dollars, and technology is in-
creasing efficiency, it is fair to say that the public is being served well by the radio systems in 
place.  The generally favorable results that these cities have experienced with their technology 
should not be taken to mean that all cities have had good results.  Indeed, many cities (and coun-
ties and states) have had legitimate problems with their technology, and have voiced understand-
able concerns about the radio technology. 
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Introduction 

With demand for effective and rapid communication increasing in the past few decades, a 
problem has developed. Electronic communication systems are bulging at the seams—too many 
users are demanding access. Developers of these systems—whether computer, telephone, cable, 
or radio—must try to satisfy their users’ requests for more “bandwidth.” 

This problem has hit the public safety radio communications systems of large cities intensely. 
Populous cities require many agencies to provide services to their citizens. Many of these 
agencies rely on radio communication for efficiency. As more and more agencies come “online,” 
the bandwidth (radio frequencies) already in place becomes inadequate. There are simply not 
enough frequencies to go around. 

A technology known as trunking, introduced in the early 1980s, solves this problem. Trunking 
introduces computers into frequency management. In the past, every public safety agency in a 
city had its own frequency. A trunked system, using a central computer, allocates frequencies 
more efficiently by assigning frequencies as necessary. For example, if the water department 
does not require a frequency at a certain time, then that frequency is available to any agency that 
might need it. If the police department needs the frequency, it can use it. No agency has 
exclusive rights to a frequency. Therefore, the entire system is more flexible and efficient. 

Many cities jumped at this revolutionary technology. There are numerous advantages: a single 
easy-to-manage radio system, improved radio spectrum use, improved coordination between 
agencies, and greatly reduced overall system cost and maintenance. For some cities, the choice to 
“go trunked” was obvious. 

This project examined the radio systems of thirteen major East Coast cities, and cities that have 
trunked systems were given special emphasis.  An interview with the communications manager 
from each city was conducted.  The manager was asked a battery of questions about five areas of 
the radio system: structure, performance, cost, upgrades, and politics.  The questions and answers 
from each interview follow.  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Boston Police Department Interview  
May 22, 2000  

Deputy Superintendent William H. Bradley 

System Structure  

How many users of the system?  Police?  Fire?  Other services?  
Bradley estimated that there are 3000 users of the police radio system.  He did not have 
information on the number of users of the fire radio system or other radio systems. 

Problems with too many users wanting access at a given time?  
The system has some problems with overaccess.  During major events, all officers must go 
through a communications dispatcher.  In this situation, officers are not permitted to call each 
other on the radio directly. 

Problems with frequency allocations?  
There are some FCC (Federal Communications Commission) problems with obtaining 
frequencies; these seemed to be minor. 

How many tower locations?  
Bradley estimated five or six. 

Do the tower locations provide adequate coverage of the city?  
Bradley reported no dead spots in the city. 

System Performance  

Problems with interference?  
There are few problems with interference. 

Problems with missed radio calls/cutoffs?  
As was mentioned above, Bradley reported no dead spots in the city, often a cause of missed 
radio calls or cutoffs. 

Problems in major emergency/disaster with overuse?  
Any problems in this situation are mitigated by requiring users of the radio system to go through 
a dispatcher in a major event. 

Problems with system failing entirely?  
Bradley reports no problems with major breakdowns of the system. 

Problems with related support systems, such as computers and 911 services?  
He reports no problems with the MDTs (Mobile Data Terminals) and CAD (Computer-Aided 
Dispatch) system.  The city is heavily weighted toward Motorola, with two models of Motorola 
MDTs in place.  These MDTs are being replaced. 

Options in case of system failure?  
A backup system was put in place concurrent with a Year 2000 system.  In the event of radio 
failure (and failure of all backup radio systems), the police would utilize cellular phones and 
hotlines to the individual precincts.  The police use the media as a communications tool.  There 
are also callboxes in the city that the public may use to contact the police.  Interestingly, the 

!4



police also inform the public that they may locate police officers at their local Dunkin' Donuts 
shop in the event of a massive communication breakdown or disaster.  

How satisfied with the system are the dispatchers?  
The dispatchers are happy with the system. 

How satisfied with the system are officers?  
The officers are happy with the system. 

How satisfied with the system are communications managers/support personnel?  
Communications managers feel that the system is well-structured and works well.  Bradley 
reports that communications managers, however, look at the big picture.  Emerging technologies 
that the department may implement in the next several years are systems based on cellular phone 
technology and personal locator technology.  Bradley says that one of the most important 
questions that must be answered is whether the present radio structure supports growth.  If it 
does not, then a change is in order. 

Is interoperability a problem, especially in major incidents?  
Boston area police departments have a radio link to each other through BAPERN (Boston Area 
Police Emergency Radio Network).  This radio channel links cruisers from neighboring 
communities to each other through a dispatcher.  Bradley does not see a problem with 
interoperability. 

System Cost  

How much did the current system cost?  
Bradley estimates the system cost $7-11 million. 

How much are maintenance costs per year?  
Bradley estimates maintenance costs are $250,000 per year. 

Would upgrading to a trunked system decrease maintenance costs?  
Bradley does not think making the switch to a trunked system would decrease maintenance 
costs.  There is already a maintenance contract in place.  Additionally, there would be training 
costs and initial costs of installing a trunked system.  Bradley said that money was always "on 
the line" for decisions.  The department must get the full benefit of the technology.  For example, 
there is an existing technology (Lifescan) that would allow an officer in the field to receive 
fingerprint information through an onboard computer.  One of the advantages of a trunked 
system, with its efficient use of the spectrum, is that a great deal of data could be carried by 
radio.  Presently, however, Bradley does not see a need for this technology for the Boston Police 
Department.  With any decision, the need plus the money would make the decision.   

Would upgrading to a digital system decrease maintenance costs?  
Same as above. 

Adequate funding for maintenance?  
Bradley reports adequate funding for maintenance. 

System Upgrades  
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What are planned upgrades to radio system?  
No upgrades to the radio system will be made in the near future. 

What are planned upgrades in support systems (e.g. CAD, MDTs, Enhanced 911, etc.)?  
The MDTs will be replaced soon.  The CAD system is ten years old, so it may be upgraded.  The 
department is also thinking about obtaining a mapping system. 

How would a trunked system help/hurt the city?  
Bradley responded that a trunked system would give the city the full benefit of the spectrum.  He 
stated, however, that the need does not justify the change at this time.  The need for any system 
will dictate a change. 

Are upgrades sometimes foregone because of inadequate funding?  
Bradley spoke about Law 30B, which states that the lowest bidder always receives a city 
contract.  He said that this approach can be detrimental because the city could be "getting the 
worst of the pack." 

Are upgrades sometimes foregone because of conflicts with local government?  
Bradley said that sometimes because of the slowness of the bureaucracy, the technology is 
obsolete by the time it is finally received. 

System Politics  

Conflicts with communications managers and radio manufacturers (Motorola, GE, etc.)?  
Bradley spoke about problems the city experienced with Motorola during the 1998 move to the 
new communications center.  The problem occurred with the Centracom Gold Elite (radio 
console in computer) system, which handled "crosspatching" between police districts.  The 
Motorola software could not handle crosspatching.  The city and Motorola decided to go down a 
few stages in technology.  Motorola was then accommodating.  Bradley reports no further 
problems with Motorola.  

Has the system been in the news much recently?  
Bradley says that the system has not been in the news much recently. 

How satisfied is the public with the system?  
The public is satisfied with the system, but the media is not.  According to Bradley, this is 
because the media cannot hear certain radio calls because they are dispatched over the MDT 
system.  The MDTs use the MDC4800 protocol. 
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Providence Police Department Interview  
May 24, 2000  

Chief Radio Engineer Gene Gianfrocco 

System Structure 

How many users of the system?  Police?  Fire?  Other services?  
The Providence radio system has about 800 users.  This includes police, fire, and public works 
users. 

Problems with too many users wanting access at a given time?  
The police and fire radio channels are adequate for the number of users wanting access to the 
system.  The police have seven channels, and the fire department has five channels.  The public 
works and water supply department experience some access problems, however. 

Problems with frequency allocations?  
There are no problems with frequency allocations. 

How many tower locations?  
Gianfrocco estimated fourteen tower locations in the city. 

Do the tower locations provide adequate coverage of the city?  
He said that the tower locations provide adequate coverage of the city.  A Spectratac system is in 
place, where a receiver picks up a radio signal and another radio called a Comparator sends out 
the best signal. 

System Performance  

Problems with interference?  
There are occasionally problems with interference. 

Problems with missed radio calls/cutoffs?  
Gianfrocco reports that the radio system is good in this area; there are no cutoffs. 

Problems in major emergency/disaster with overuse?  
There is adequate coverage in emergency situations. 

Problems with system failing entirely?  
There are no real problems with breakdowns in the system, because communications can simply 
be switched to another channel. 

Problems with related support systems, such as computers and 911 services?  
Gianfrocco does not deal with 911 services. 

Options in case of system failure?  
In case of system failure, the police department has three separate consoles independent of each 
other. 

How satisfied with the system are the dispatchers?  
The dispatchers are satisfied with the system. 

How satisfied with the system are officers?  
The officers are satisfied with the system. 
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How satisfied with the system are communications managers/support personnel?  
The communications managers face a "constant battle" with the system.  There is always some 
problem to be worked out. 

Is interoperability a problem, especially in major incidents?  
To create interoperability between departments, users of the system go through a dispatcher. 

System Cost  

How much did the current system cost?  
Gianfrocco estimates the system cost $1 million. 

How much are maintenance costs per year?  
Three radio technicians maintain the entire radio system (police, fire, public works, etc.).  
Maintenance costs are estimated at $250,000. 

Would upgrading to a trunked system decrease maintenance costs?  
Gianfrocco said that upgrading to a trunked system is not necessary. 

Adequate funding for maintenance?  
Funding for maintenance is adequate. 

Is cost-benefit analysis used in determining upgrades/procurement?  
Cost-benefit analysis is used when the departments are trying to "sell the system" to officials.  
The departments have been successful in obtaining money. 

System Upgrades  

What are planned upgrades to radio system?  
There have already been upgrades to the police and fire radio systems.  The police have gone 
from five channels to seven channels.  The fire department has gone from one channel to five 
channels.  Communications wants to give public works a second channel.  Upgrades are also 
planned for the Spectratac system and for the consoles. 

What are planned upgrades in support systems (e.g. CAD, MDTs, Enhanced 911, etc.)?  
MDTs have been installed.  Communications is also looking to install a GPS (Global Positioning 
System). 

How would a trunked system help/hurt the city?  
Gianfrocco said that the departments have enough frequencies and that the city does not need a 
trunked system. 

Are upgrades sometimes foregone because of inadequate funding?  
Upgrades are not foregone because of inadequate funding.  Some part of the system is upgraded 
every year. 

Are upgrades sometimes foregone because of conflicts with local government?  
There are no disagreements with the local government, according to Gianfrocco. 

System Politics  
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Conflicts with communications managers and radio manufacturers (Motorola, GE, etc.)?  
Problems with Motorola have been "ironed out."  Gianfrocco reports receiving good support 
from Motorola. 

Has the system been in the news much recently?  
The system has not been in the news much. 

How satisfied is the public with the system?  
The public does not know too much about the system. 
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Hartford Police Department Interview  
May 26, 2000  

Sgt. Rick Tardif 

System Structure  

How many users of the system?  Police?  Fire?  Other services?  
The radio system has about 1700 users citywide.  Since the system is trunked, this includes 
police, fire, public works, etc. 

Problems with too many users wanting access at a given time?  
There are seldom too many users wanting access.  Occasionally, this problem occurs in the 
daytime.  The trunked system has enough channels (sixteen) that it is generally not a problem. 

Problems with frequency allocations?  
There are no problems with frequency allocations. 

How many tower locations?  
The city has only a single site.  There is a backup, however.  The city is only sixteen square miles 
and is generally flat. 

Do the tower locations provide adequate coverage of the city?  
Tower locations provide adequate coverage. 

System Performance  

Problems with interference?  
Tardif reports no interference. 

Problems with missed radio calls/cutoffs?  
Systemwide, there are no missed calls. 

Problems in major emergency/disaster with overuse?  
Four of the channels in the trunked system are used for "telephone interconnect."  This allows 
users of the system to make phone calls over the radio system.  During an emergency, these 
channels are "shut back," and become regular radio channels.  This mitigates problems with 
overuse. 

Problems with system failing entirely?  
The system did fail entirely six years ago.  A UPS (Uninterrupted Power Supply) part went bad.  
This caused a power failure.  In ten years of having the trunked system, the system has had only 
one down time. 

Problems with related support systems, such as computers and 911 services?  
The 911 system is standalone from the radio system.  The fire dispatch system is tied to the radio 
system, however. 

Options in case of system failure?  
Tardif pointed out that with Motorola trunked systems (Hartford has an EDACS system), if the 
computer goes down, the system goes down.  With Hartford's system, if the computer goes 
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down, the system will keep trunking.  After that, there is a backup system in place.  Along with 
that backup are a set of regional frequencies available. 

How satisfied with the system are the dispatchers?  
The dispatchers are happy with the system.  

How satisfied with the system are officers?  
The officers are happy with the system.  

How satisfied with the system are communications managers/support personnel?  
Communications managers are happy with the system.  

Is interoperability a problem, especially in major incidents?  
Internal interoperability is smooth, because all city agencies are on the trunked system.  
Communicating with neighboring communities on the regional tactical frequencies is not as 
smooth since they must be patched through to the trunked system.  

System Cost  

How much did the current system cost?  
Tardif says the current system cost $5 million. 

How much are maintenance costs per year?  
The radio system is self-maintained.  (The city solicited a bid once for a maintenance contract.  
This bid was $500,000.)  Current maintenance costs per year are about $110,000-120,000 each 
for the radio technicians, and $150,000 for parts.  Tardif pointed out that because the police 
department is charged with maintaining the trunked system (which all city departments use), all 
departments benefit when a decision is made by the police to upgrade the trunked system.  Thus, 
a "bubble budget" is in place. 

Would upgrading to a digital system decrease maintenance costs?  
Tardif does not believe that upgrading to a digital system would decrease maintenance costs.  
The base stations would have to be replaced to go digital. 

Adequate funding for maintenance?  
Tardif said that the department never receives enough funding.  Officials are always looking to 
make cuts in the budget.  That budget must include money to buy replacements for the twenty or 
so radios that get "totaled" every year. 

System Upgrades  

What are planned upgrades to radio system?  
There have been no big upgrades recently.  The backup radio site is currently at eight channels, 
which is half of the primary radio system.  There is a bid now to upgrade that site to sixteen 
channels, like the primary system. 

What are planned upgrades in support systems (e.g. CAD, MDTs, Enhanced 911, etc.)?  
The city replaced all 911 systems when the state went to ISDN technology.  The computers are 
separate from the radio system, and are an "ongoing thing." 
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How would a digital system help/hurt the city?  
A digital system would help the city, because the digital system would have reception advantages 
over the terrain of the city. 

Are upgrades sometimes foregone because of inadequate funding?  
Upgrades are sometimes foregone because of inadequate funding.  The city gives "grant funding" 
for technology. 

Are upgrades sometimes foregone because of conflicts with local government?  
There are "minor disagreements" with the city over upgrades. 

System Politics  

Conflicts with communications managers and radio manufacturers (Motorola, GE, etc.)?  
Ericsson, the manufacturer of the system, has caused some minor problems, such as delays and 
engineering problems.  Tardif notes, however, that they have been "terrific in the long run."  
They completed a Year 2000 upgrade for $350,000. 

Has the system been in the news much recently?  
The system has not been in the news. 

How satisfied is the public with the system?  
The public does not know too much about the system. 
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New York City Police Department Interview  
May 30, 2000  

Lt. Edward J. Dempsey 

System Structure  

How many users of the system?  Police?  Fire?  Other services?  
There are 24,000 users of portable radios, and 5,000 users of mobile radios.  There are 42,000 
sworn officers in the New York City Police Department. 

Problems with too many users wanting access at a given time?  
Dempsey says users want access "all the time."  The city's 24 patrol zones have been expanded to 
35. 

Problems with frequency allocations?  
There has been a lack of availability.  The city received a waiver from the FCC (Federal 
Communications Commission) to use an unused television channel (16) in 1995.  This eased up 
on the congestion. 

How many tower locations?  
There are 140 transmitter and 210 receiver sites.  Some have backup systems. 

Do the tower locations provide adequate coverage of the city?  
The tower locations provide adequate coverage of the city. 

System Performance  

Problems with interference?  
There are occasional problems with interference.  A transmitter may go bad, or other users may 
cause the interference. 

Problems with missed radio calls/cutoffs?  
Missed calls are simply the result of user discipline, and not an indication of anything inherently 
wrong with the system. 

Problems in major emergency/disaster with overuse?  
When there are problem in these situations, users are "offloaded" to a Citywide channel.  
Dempsey says the first few minutes of the emergency are the main problem, as everyone tries to 
communicate at the same time.  The Citywide channels work well enough. 

Problems with system failing entirely?  
Failures are few and far between.  The system has redundancies built-in.  There are generators 
and standby transmitters. 

Problems with related support systems, such as computers and 911 services?  
There was one major failure of the 911 system, when a power failure disabled the system for 26 
seconds. 

Options in case of system failure?  
In case of system failure, the city would run public service announcements.  These would be 
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banners across a television screen.  Citizens would be instructed to use the phone or flag down a 
patrol car.  Dempsey notes that it would be difficult to lose the radio systems. 

How satisfied with the system are the dispatchers?  
The dispatchers are "very satisfied" with the system.  

How satisfied with the system are officers?  
The officers think the system is "pretty good."  

How satisfied with the system are communications managers/support personnel?  
Communications managers are "very satisfied" with the system.  

Is interoperability a problem, especially in major incidents?  
Dempsey says there are six interoperability channels and the Citywide channels.  EMS operate 
on UHF channels, and has equipment in their radios.  The Fire Department is moving to UHF 
channels.  

System Cost  

How much did the current system cost?  
Dempsey could not really answer this question.  He did say that the system is worth $250 
million, including the consoles, etc. 

How much are maintenance costs per year?  
Parts and labor total about $6 million per year.  The cost, benefits, and parts are examined to 
arrive at a cost.  This figure is a lump sum. 

Would upgrading to a trunked system decrease maintenance costs?  
Dempsey has not given any thought to this question.  He says that initially a trunked system 
would probably increase costs, but then would decrease costs. 

Would upgrading to a digital system decrease maintenance costs?  
Digital radio could cost more, up to 20% more. 

Adequate funding for maintenance/upgrades?  
Dempsey says there is not adequate funding. 

Is cost-benefit analysis used in determining upgrades/procurement?  
The city does not use cost-benefit analysis.  It uses a type of analysis called life-cycle analysis. 

System Upgrades  

What are planned upgrades to radio system?  
There are no plans in the near future for radio system enhancement. 

What are planned upgrades in support systems (e.g. CAD, MDTs, Enhanced 911, etc.)?  
A new CAD system is in bidding.  A new MDT system is included in this bidding. 

How would a trunked system help/hurt the city?  
A trunked system would help the city. 

Are upgrades sometimes foregone because of inadequate funding?  
Upgrades are sometimes foregone because of inadequate funding. 
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System Politics  

Disagreements with local government over technology upgrades?  
When there are disagreements, the department simply restructures the request.  The department 
has always received what it has needed, although sometimes it is not funded all the way.  There 
are many compromises to be made.  Dempsey says that sometimes the city managers do not 
understand what the department needs or the officers in the field need. 

System subject to too much/too little oversight by local government?  
Dempsey said the system is subject to too much oversight by the local government. 

Conflicts with communications managers and radio manufacturers (Motorola, GE, etc.)?  
There have been support problems with Motorola.  Sometimes, a promise is made that the 
company cannot deliver on.  For example, Dempsey said they can provide encryption for the 
department, but not the specific way the department wants it. 

Has the system been in the news much recently?  
Dempsey says the system has not been in the news at all.  

How satisfied is the public with the system?  
The public is aware that the city has a good radio system, according to Dempsey.  
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Philadelphia Police Department Interview  
June 1, 2000  

Sgt. Greg Masi 

System Structure  

How many users of the system?  Police?  Fire?  Other services?  
There are 1500 mobile and 2900 portable users of the system in the police department. 

Problems with too many users wanting access at a given time?  
There are 12,000 9-1-1 calls that may generate dispatches.  Sometimes, a user must wait for a 
turn to use the radio.  There is a state of "radio contention." 

Problems with frequency allocations?  
The current police system is a thirty-year-old UHF system.  It has fourteen channels.  The new 
digital system under contract with Motorola has thirty channels. 

How many tower locations?  
The new system will have ten simulcast sites.  The new system will also have satellite repeaters 
to enhance portable coverage of the city. 

Do the tower locations provide adequate coverage of the city?  
The city has 90% coverage now, with no coverage underground.  The new system will provide 
95% coverage 95% of the time. 

System Performance  

Problems with interference?  
Overmodulation on the channels of the Philadelphia Fire Department is more of a problem.  This 
occurs even with the Channel Guard technology from General Electric. 

Problems with missed radio calls/cutoffs?  
There are some dead spots with portables. 

Problems in major emergency/disaster with overuse?  
There are some problems with overuse in an emergency. 

Problems with system failing entirely?  
There have been some partial failures with the transmitters.  The transmitters operate on a 
"voter" system. 

Problems with related support systems, such as computers and 911 services?  
The 9-1-1 system is separate from the radio system.  An RCM card might fail.  The system is 
"PG based."  The consoles have gone down, but the city has redundancies.  The city has 800 
MDTs, operating on the CDPD protocol (cellular structures). 

How satisfied with the system are the dispatchers?  
The dispatchers are satisfied that the system "works for them." 

How satisfied with the system are officers?  
Officers report that when there is no "radio contention," they are satisfied with the system. 
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How satisfied with the system are communications managers/support personnel?  
Masi states that there is "never enough money."  And even after spending $53 million for the new 
system, it "still does not cover underground." 

Is interoperability a problem, especially in major incidents?  
The police cannot talk with fire personnel.  Interoperability is also a problem within the police 
department.  There is no mutual aid frequency for communicating with neighboring 
communities.  Officers must use an emergency channel to talk to other communities. 

System Cost  

How much did the current system cost?  
Masi had no information on the cost of the current system.  The city communications manager 
(Director of City Communications) handles cost matters. 

How much are maintenance costs per year?  
See answer to above question. 

Will upgrading to the new digital trunked system decrease maintenance costs?  
The new system will decrease maintenance costs. 

Adequate funding for maintenance/upgrades?  
Masi notes that an additional $25 million would be required for underground coverage.  He did 
say that Philadelphia has had a seamless system for contacting units underground for ten years 
with the current systems in place.  

Is cost-benefit analysis used in determining upgrades/procurement?  
Masi is unsure whether cost-benefit analysis is used. 

System Upgrades  

What are planned upgrades to radio system?  
The new $53 million radio system will be APCO-25 compliant and a Motorola ASTRO system.  
It will also utilize FDMA technology. 

What are planned upgrades in support systems (e.g. CAD, MDTs, Enhanced 911, etc.)?  
The MDTs are four years old.  No upgrades are planned with them, except that they may be 
upgraded to new hardware, using CDPD technology. 

How will the new digital trunked system help/hurt the city?  
A trunked system would help the city realize gains in interoperability, radio contention, clarity, 
and in-building coverage.  A digital system requires more sites and coverage studies.  The city 
has 127 square miles to cover, roughly the same area that Baltimore had to cover with their new 
digital trunked radio system.  Masi reports that Baltimore is happy with the coverage from their 
system, because they did extensive coverage studies.  Masi said that Philadelphia has been in 
contact with Baltimore in developing their own digital trunked system.  

Are upgrades sometimes foregone because of inadequate funding?  
Masi said that the age of the system "dictated what we had to do [in upgrading the current 
system]."  
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System Politics  

Disagreements with local government over technology upgrades?  
The Director of City Communications tries to work with departments about upgrades. 

Conflicts with communications managers and radio manufacturers (Motorola, GE, etc.)?  
There have been minor conflicts with vendors in delivery of systems.  

How satisfied is the public with the system?  
Masi said the public "knows" about the new system.  

Other Notes on the New 800 MHz Digital Trunked System 

Masi says that during the Republican National Convention (RNC), the police will work from 
their current UHF channels.  The 800 MHz system cannot be utilized at this time.  There will be 
"no major 800 use" during the RNC.  There may be some tests, however.  The first users of the 
800 system will come online at the end of 2000, and the police may come online at the end of 
2001, but Masi was not positive about this statement.  Public works and the fire department will 
be the first users of the 800 system. 
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Baltimore Police Department Interview  
June 6, 2000  

Mr. William Daniels 

System Structure  

How many users of the system?  Police?  Fire?  Other services?  
The digital trunked system supports users from many departments in the city.  Daniels noted that 
public works is not completely installed on the system.  Currently, there are 4500 users of the 
system. 

Problems with too many users wanting access at a given time?  
There are no access problems "at this point."  The system is at 25-30% capacity at any given 
time. 

Problems with frequency allocations?  
Daniels stated that "Motorola did all that as general contractor [handled frequency allocations]." 

How many tower locations?  
The city planned for ten locations; there are nine in actuality. 

Do the tower locations provide adequate coverage of the city?  
Daniels said the city did extensive testing.  So far, the towers do provide good coverage of the 
city.  He said there have been few complaints about coverage problems. 

System Performance  

Problems with interference?  
"No, not really."  Daniels said there is a "probability that we would get interference." 

Problems with missed radio calls/cutoffs?  
The system is "not supposed to let someone key up if in use."  There are no cut-offs. 

Problems in major emergency/disaster with overuse?  
Daniels said there has not been an opportunity to test the system under major emergency 
conditions.  There was a major fire on Charles Street some time ago, and the department 
"couldn't be more pleased" with how the radio system performed.  The media stated that a 
firefighter would have been injured or killed if not for the new radio system. 

Problems with system failing entirely?  
There was a fiber cut in the system.  This "didn't do anything" to harm communications, 
according to Daniels.  If there is a failure of the system at some point in the infrastructure, the 
system will automatically notify a dispatcher.  The system has fueling generators as a back-up. 

Problems with related support systems, such as computers and 911 services?  
The police "don't integrate" these systems with the radio system.  Daniels said there are status 
checks for the Fire Department; this is through the CAD vendor. 

Options in case of system failure?  
The system would go into Failsoft mode in the event of a system failure.  This would provide the 
city with 28 conventional radio channels.  (The police normally have 44 "talkgroups" at their 
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disposal.)  The police, under a system failure, would have 10 primary channels.  Each police 
district would have one channel.  The radio consoles would be unusable at this point.  

How satisfied with the system are the dispatchers?  
"Pretty satisfied."  Daniels went on to say dispatchers are "very, very satisfied."  He did say that 
some of the dispatchers are not speaking close enough to the microphone, which can cause 
volume problems.  

How satisfied with the system are officers?  
The major complaint of the officers is the volume level of the radios, because sometimes the 
dispatcher does not speak directly into the microphone.  

How satisfied with the system are communications managers/support personnel?  
Daniels said they are "very satisfied."  

Is interoperability a problem, especially in major incidents?  
The Fire Department has mutual aid set up; the Police Department does not.  Daniels said that 
any channel can be patched into "METRONET."  The Police Department is also trying to set up a 
mutual aid channel with Baltimore County.  

System Cost  

How much did the current system cost?  
Daniels has "no idea" how much the radio system alone cost.  With building renovations and a 
back-up communications center, the total system cost was $65-67 million.  

How much are maintenance costs per year?  
Daniels said the department is meeting with the Fire Department to discuss maintenance costs.  

Adequate funding for maintenance/upgrades?  
The department is "working on it now."  Daniels said there is "going to be adequate funding."  

Is cost-benefit analysis used in determining upgrades/procurement?  
The upgrades are relatively new, and Daniels is "not sure" whether cost-benefit analysis is used. 

System Upgrades  

What are planned upgrades in support systems (e.g. CAD, MDTs, Enhanced 911, etc.)?  
The department is looking to change the software that the MDTs use.  The department is also 
"possibly looking at AVL [automatic vehicle location]."  

Are upgrades sometimes foregone because of conflicts with local government?  
Daniels answered "no" to this question.  He said, however, that they had some "trouble" with the 
CAD system.  

System Politics  

Conflicts with communications managers and radio manufacturers (Motorola, GE, etc.)?  
Daniels said the support from Motorola has been "great."  

Has the system been in the news much recently?  
The system was in the news when Baltimore County borrowed some radios for tactical units 
involved in a recent hostage situation.  
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How satisfied is the public with the system?  
Daniels was not sure if the public had an opinion of the system.  He said the city received some 
calls from scanner listeners after the switch-over to the digital trunked system, because they 
could no longer hear the police communications.  The city worked out a deal with the press to 
give news people partial access to the radio channels on the trunked system.  

Other Notes  

Daniels said the city tested the digital trunked system "all over the place" before installing it.  In 
terms of coverage, however, he said "nothing's perfect."  

[Daniels noted that Lt. Meyer, who handles maintenance of the radio system, was on vacation at 
the time of this interview.] 
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Metropolitan Police Department (Washington, D.C.) Interview  
June 9, 2000  

Sgt. Stanley A. "Al" Sines 

System Structure  

How many users of the system?  Police?  Fire?  Other services?  
Sines' response to this question was detailed.  First, he said there are 13 UHF and 3 VHF police 
repeater channels.  There are also a bunch of simplex channels.  There are 3800 members of the 
department.  Sines also discussed other users of the radio system, primarily on the CITYWIDE 
channel.  The D.C. Housing Authority has 115 regular users; the U.S. Capitol Police have 50 
users; the Washington Field Office of the Secret Service has about 100 users; the U.S. Marshals 
have 50 users; the Postal Inspectors have 30 users; and the FBI, although not a regular user of the 
system, has some units who use the system occasionally. 

Problems with too many users wanting access at a given time?  
"All the time."  Sines said Mobile Data Computers (MDCs) are being installed in the police 
cruisers to help alleviate this problem.  The department has purchased 477 of the computers, 300 
are already installed, and there are 450 active computers [?]. 

Problems with frequency allocations?  
Sines said there are "no problems because I'm the frequency coordinator for Maryland and D.C." 

How many tower locations?  
There are 24 tower locations.  The city had 26, but lost two of the sites. 

Do the tower locations provide adequate coverage of the city?  
Sines answered "yes" to this question. 

System Performance  

Problems with interference?  
There have been "some problems."  Sines stated that it has "not really been serious here."  Most 
of the stations that would cause interference on the police channels are sixty or more miles 
away.  Television channel 14 has caused some interference.  So-called sub-audible CTCSS tones 
transmitted on a frequency to prevent interference "don't help."  The television station puts out 
2.8 megawatts of power, overpowering the CTCSS tone. 

Problems with missed radio calls/cutoffs?  
"Rarely."  Sines said that "coverage [is] pretty good."  The radio system works inside buildings 
with one-watt portable radios.  There are "few dead spots." 

Problems in major emergency/disaster with overuse?  
Sines said: "Yeah." 

Problems with system failing entirely?  
The console system is twenty years old.  It has been replaced with a Motorola Centracomm 
console. 

Problems with related support systems, such as computers and 911 services?  
The 9-1-1 system is tied-in with the CAD system.  If a radio console goes down, then the 
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department loses some of the radio system.  If the LAN system were to go down, there are still 
redundancies built into the system.  If the department lost all power, it would be reduced to three 
or four channels.  In addition to having a separate radio channel for each of the seven police 
districts, the department has three tactical channels, a Special Operations Division (SOD) 
channel, Command channel, and the CITYWIDE channel. 

How satisfied with the system are the dispatchers?  
Sines said "half of them think it's not as good as it should be."  He noted that this often resulted 
from a "lack of understanding on their parts." 

How satisfied with the system are officers?  
"Most of them are pretty satisfied."  Sines stated that there have been some complaints about 
dispatchers. 

How satisfied with the system are communications managers/support personnel?  
Sines said the communications managers "gotta be happy with it."  He noted that there are 
improvements to be made on the old system. 

Is interoperability a problem, especially in major incidents?  
There are sixty other law enforcement agencies in the District of Columbia.  Interoperability, 
therefore, is a "big problem."  The department works with the Capitol Police and the Park Police 
to put VHF radios (the type that Capitol Police and Park Police use) in police cars in the District.  
Prince George's County (a suburb in Maryland) will not put their radio channels in Metropolitan 
Police Department (MPD) radios, according to Sines.  The FBI and Secret Service will not allow 
their channels in MPD radios, either.  The Police Mutual Aid Radio System (P-MARS) exists to 
facilitate communication among the many department in the Greater Washington area, but the 
patching of radio channels "does not work fast," according to Sines. 

System Cost  

How much did the current system cost?  
The fifty base stations cost $750,000.  The receivers cost another $750,000.  The Comparator 
system cost $450,000.  In all, equipment costs were about $2 million.  Portable radios cost 
another $9.2 million, and mobiles cost $3.1 million.  Fixed end costs for the new digital radio 
system will be about $8-10 million.  

How much are maintenance costs per year?  
Sines said it was "difficult to say."  There is a staff of fourteen in the maintenance department.  
The department must also buy parts and replacement equipment.  Sines estimated costs at $1.5 
million per year for everything.  He said 200 portables are lost for various reasons each year.  
The department, however, does not fix portables.  The job is contracted to Motorola for 
$200,000. 

Would upgrading to a trunked system decrease maintenance costs?  
Sines would like to trunk the current UHF channels, but the department cannot obtain approval 
of other transmitting stations within a seventy mile radius of the District. 
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Adequate funding for maintenance/upgrades?  
Sines said there is adequate funding for maintenance, but there is not adequate funding for 
upgrades. 

Is cost-benefit analysis used in determining upgrades/procurement?  
"Yes, [the department is] concerned about costs."  Sines said that the "biggest concern is safety--
people need to be able to talk in buildings." 

System Upgrades  

Are upgrades sometimes foregone because of conflicts with local government?  
Sines said that "half the time [the department] get[s] people who don't understand technology."  
Most of the time, however, they say they "don't have money." 

System Politics  

Conflicts with communications managers and radio manufacturers (Motorola, GE, etc.)?  
There are some design defects in the equipment and the department is trying to get Motorola to 
fix them.  For example, the portable radios have a flawed "baseplate" (the metal plate on the 
bottom of the radio), that requires a design improvement.  Sines said that the department is 
successful at getting things fixed "half the time."  He said Motorola usually makes "some effort 
to correct" the problems.  Sines stated that "Ericsson would be better at customer service." 

Has the system been in the news much recently?  
The system has not been in the news. 

How satisfied is the public with the system?  
The public does not know too much about the system.  In regard to how the media portrays the 
department and its radio system, Sines said the "media distorts [the] news." 

Other Notes 

The Metropolitan Police Department is in the process of soliciting bids for converting their 
analog UHF radio channels to digital format.  Sines noted that the digital system consultant that 
the department was using did not renew its contract.  For the digital system, the department 
wanted to add two UHF channels and retain one VHF channel. 

Also, there were complaints about poor emergency communications during a recent Metro tunnel 
fire.  Sines said that the Metro Transit Police handled the incident.  He commended that 
department, saying it is "well-trained."  The Metropolitan Police Department handled above-
ground communications only during the incident. 
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Richmond Police Department Interview  
June 12, 2000  

Capt. Larry L. Beadles 

System Structure  

How many users of the system?  Police?  Fire?  Other services?  
There are 2,750 users of the radio systems.  This includes police, fire, and public works.  There 
are two dozen agencies that use radios in the city. 

Problems with too many users wanting access at a given time?  
There are no access problems. 

Problems with frequency allocations?  
"Not any more."  The city is going to an 800 MHz digital system next spring, and there are no 
longer any problems. 

How many tower locations?  
There are two main transmitter sites. 

Do the tower locations provide adequate coverage of the city?  
"Yes." 

System Performance  

Problems with interference?  
"Occasionally" there are problems with interference.  There is sometimes radio "skip" from D.C.  
Sunspot activity also sometimes causes problems. 

Problems with missed radio calls/cutoffs?  
"No." 

Problems in major emergency/disaster with overuse?  
No, because the city has contingency plans. 

Problems with system failing entirely?  
If the transmitter goes down, communications would simply move to another system. 

Problems with related support systems, such as computers and 911 services?  
The city has "never had a 9-1-1 failure."  Sometimes the city cannot use their Enhanced-9-1-1 
system, however.  The 9-1-1 system has "redundant trunking." 

Options in case of system failure?  
The city has another transmitter.  The city could "lose the whole set" of transmitters and still be 
able to transmit.  Richmond has "redundant transmit" capabilities.  

How satisfied with the system are the dispatchers?  
The dispatchers "don't have much to compare [the system] to."  The system is "fine" for them.  
The upcoming 800 MHz system will "change" the situation. 

How satisfied with the system are officers?  
The radio system has "done fine" for the officers. 

!25



How satisfied with the system are communications managers/support personnel?  
Communications managers are "very satisfied, until educated on [the] new system."  The current 
system is "arcane." 

Is interoperability a problem, especially in major incidents?  
The city puts its channels in the radios of the local universities, making communication with 
them smooth.  In terms of interoperability, the "fire [is] better than police right now."  Currently, 
the police "must be patched through three sovereign jurisdictions."  The jurisdictions are 
dispatching separately now.  This will change with the digital trunked system, when patching 
will be much easier. 

System Cost  

How much did the current system cost?  
"No idea."  An estimate is $28 million for the current system and $75 million for the new system. 

How much are maintenance costs per year?  
Maintenance costs run $25,000 per year.  This includes funding for the city's radio shop. 

Will the new trunked system decrease maintenance costs?  
"Don't know."  

Adequate funding for maintenance/upgrades?  
"Yes." 

Is cost-benefit analysis used in determining upgrades/procurement?  
"Presently, we do [use cost-benefit analysis] because of the age of the system."  The city is 
careful of what it spends.  With the 800 MHz system, "costs should be low at first." 

System Upgrades  

What are planned upgrades to radio system?  
The major upgrade planned is the installation of the 800 MHz digital trunked system, covering 
three jurisdictions. 

What are planned upgrades in support systems (e.g. CAD, MDTs, Enhanced 911, etc.)?  
The city already has MDCs (Mobile Data Computers).  The difference between MDTs (Mobile 
Data Terminals) and MDCs are that MDTs are "fed data," and MDCs are actually computers. 

How would a trunked system help/hurt the city?  
The signal in a trunked system is shorter.  The system must be tested on "leaves on trees."  The 
system must be tested extensively in general.  With a digital trunked system, a computer must 
reconstruct a voice; the computer simply cannot reconstruct voices sometimes.  Essentially, the 
department does not "know what's around the corner until [it] finds out."  Testing must be done 
underground and in buildings.  The city is doing internal wiring to improve the radio signal of 
the trunked system.  The Fire Department has done some of this testing. 

System Politics  

Disagreements with local government over technology upgrades?  
There are no disagreements with the local governments involved in upgrading to the trunked 
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system.  It was "decided at [the] highest levels to go through with it."  The project was a "team 
effort."  

Conflicts with communications managers and radio manufacturers (Motorola, GE, etc.)?  
"Nothing major."  There have been some "bumps in the road."  

Has the system been in the news much recently?  
The current radio system has not been in the news.  There has been "some news" about the 800 
MHz system.  

How satisfied is the public with the system?  
Regarding the radio system, the "average citizen doesn't know the difference." 
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Virginia Beach Police Department Interview  
June 14, 2000  

Mr. Patrick Morrissey  

System Structure  

How many users of the system?  Police?  Fire?  Other services?  
In the entire municipality, there are "in excess of 2500 users." 

Problems with too many users wanting access at a given time?  
"No." 

Problems with frequency allocations?  
"No."  Morrissey noted that the trunked system has twenty channels. 

How many tower locations?  
There are five "tower" locations.  Two are actual towers, and three are sites where antennae are 
mounted on water tanks. 

Do the tower locations provide adequate coverage of the city?  
"Yes." 

System Performance  

Problems with interference?  
"No." 

Problems with missed radio calls/cutoffs?  
"No." 

Problems in major emergency/disaster with overuse?  
"No."  The system is restricted to city users, although there are military and state users in the 
vicinity. 

Problems with system failing entirely?  
"No."  The portables are approaching fifteen years of age, and are failing sometimes.  They are 
no longer supported by the manufacturer. 

Problems with related support systems, such as computers and 911 services?  
"No."  The city approved a "good" CAD system (Motorola Tiberon) in 1999, and the CAD 
system is close to acceptance. 

Options in case of system failure?  
Virginia Beach has an agreement with Norfolk and Portsmouth (two neighboring cities) to use 
their trunked systems if Virginia Beach's system goes down.  Virginia Beach would have to lose 
their transmitter sites and lose "Failsoft" mode before they used the systems of Norfolk or 
Portsmouth.  Failsoft is a way of using radio channels in non-trunked mode.  

How satisfied with the system are the dispatchers?  
"Very." 

How satisfied with the system are officers?  
"Very." 
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How satisfied with the system are communications managers/support personnel?  
Morrissey said the radio system is an "excellent system" and the support is "excellent." 

Is interoperability a problem, especially in major incidents?  
"No.  [Interoperability is] internally and externally good" with Norfolk, Portsmouth, Suffolk, etc. 

System Cost  

How much did the current system cost?  
The last upgrade cost $1.5 million.  Morrissey does not know the purchase price of the system.  
He noted it was a trunked system purchased in the early 1980s. 

How much are maintenance costs per year?  
Morrisey said maintenance costs are $300,000 per year. 

Adequate funding for maintenance/upgrades?  
"No. [The City] Council made the decision to push back Phase II [of radio system] to 2002 or 
2003."  Phase II involves switching the city to a digital trunked ASTRO radio system.  Morrissey 
believes the current radio "equipment will have failed by then." 

Is cost-benefit analysis used in determining upgrades/procurement?  
"Yes, but [this is] done by budget personnel." 

System Upgrades  

What are planned upgrades in support systems (e.g. CAD, MDTs, Enhanced 911, etc.)?  
The MDTs were "just replaced."  They operate on the MW520 protocol.  Panasonic laptops are 
being installed in patrol cars.  The CAD system was also "just replaced."  The communications 
center is in the process of being redone. 

Are upgrades sometimes foregone because of conflicts with local government?  
According to Morrissey, upgrades "weren't given the priority that they should have been given."  
He referred specifically to Phase II of the upgrades to the system. 

System Politics  

Conflicts with communications managers and radio manufacturers (Motorola, GE, etc.)?  
"No."  Morrissey thinks Motorola is "excellent."  

Has the system been in the news much recently?  
The system has not been in the news much recently, except for a "bad CAD system." 

How satisfied is the public with the system?  
Morrissey says he does not know, but that citizens are "probably satisfied" with the system. 

Other Notes 

Regarding interoperability among neighboring communities, Morrissey noted that the City of 
Hampton is somewhat isolated from the other cities in Hampton Roads. Hampton uses a General 
Electric trunked system; most of the other cities use Motorola trunked systems. 
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Raleigh Police Department Interview  
June 16, 2000  

Mr. Walt Fuller 

System Structure  

How many users of the system?  Police?  Fire?  Other services?  
There are 51 agencies on the system.  There are 700 officers in the Raleigh Police Department.  
There are 23 fire stations.  Fuller estimates 3000-5000 users systemwide. 

Problems with too many users wanting access at a given time?  
When there are severe thunderstorms, "everybody's out in the field." 

Problems with frequency allocations?  
Problems with UHF and VHF frequency allocations have been "few and far between." 

How many tower locations?  
Fuller thinks there are 11 tower locations. 

Do the tower locations provide adequate coverage of the city?  
"Yes." 

System Performance  

Problems with interference?  
"No, not really."  The city uses subaudible Private Line (PL) tones on frequencies, which cuts 
down on interference. 

Problems with missed radio calls/cutoffs?  
Fuller says the city does have "dead areas." 

Problems in major emergency/disaster with overuse?  
"Sure.  The volume of traffic increases." 

Problems with system failing entirely?  
"No." 

Problems with related support systems, such as computers and 911 services?  
"No.  [The systems are] totally separate."  Fuller noted that the CAD system "integrates 
telephone into radio." 

Options in case of system failure?  
The neighboring county, Wake, has four tower sites.  The city can use these sites if necessary.  
Fuller says the system has "redundancy built in."  

How satisfied with the system are the dispatchers?  
Fuller conceded that "we have some dead areas."  Clarity, however, is "not a problem." 

How satisfied with the system are officers?  
Dead spots are a "big officer concern."   

How satisfied with the system are communications managers/support personnel?  
"We don't have any problems."  Fuller pointed out that Durham and Cary (two neighboring 
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cities) lost their trunked systems during Hurricane Fran in 1996.  Raleigh/Wake County lost only 
one tower.  North Raleigh was recently annexed by the city, and the city is "working on" 
coverage issues for this area. 

Is interoperability a problem, especially in major incidents?  
The city has an 800 MHz mutual aid frequency, called TRACOM.  This frequency was originally 
designated primarily for Raleigh-Durham International Airport.  The mutual aid frequency 
allows for dispatcher-to-dispatcher communications, and dispatchers can also patch officers 
through to each other.  

System Cost  

How much did the current system cost?  
"I couldn't tell you."  Fuller says the system has had its main structure since 1972. 

How much are maintenance costs per year?  
Maintenance costs are split into two separate budgets.  The county works the four main 
transmitter sites.  Wake County is moving to an 800 MHz trunked system, and this will cost $35 
million, according to Fuller. 

Would upgrading to a trunked system decrease maintenance costs?  
"No, probably not." 

Adequate funding for maintenance/upgrades?  
Fuller said the city and county "always want more funding." 

Is cost-benefit analysis used in determining upgrades/procurement?  
Fuller stated the city does not use cost-benefit analysis, and he does not believe that the county 
uses cost-benefit analysis either. 

System Upgrades  

What are planned upgrades to radio system?  
The city is moving to an 800 MHz digital trunked system with Wake County.  The city is tied to 
the county "very closely."  The trunked system is "not even in the budget yet," however. 

What are planned upgrades in support systems (e.g. CAD, MDTs, Enhanced 911, etc.)?  
Both the CAD system and the MDT system are going to be upgraded.  There will be an "RFP by 
the end of July for a new CAD system."  The MDTs operate on the CDPD protocol.  

How would a trunked system help/hurt the city?  
The "official stance" of the City of Raleigh is that it does not "want to go 800."  The city is 
"satisfied" with its conventional system.  

Are upgrades sometimes foregone because of inadequate funding?  
"Yes and no."  Fuller noted that the police department has received three new repeater channels, 
and the fire department has received two new repeater channels.  

Are upgrades sometimes foregone because of conflicts with local government?  
"No, [the city does not have that] situation."  

System Politics  
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Conflicts with communications managers and radio manufacturers (Motorola, GE, etc.)?  
There are no conflicts with Motorola.  The support has been "excellent."  

Has the system been in the news much recently?  
Fuller says the city has not had publicity with the radio system.  The city tries "to stay out of the 
news."  

How satisfied is the public with the system?  
Fuller stated that the public "doesn't know too much about it."  

Other Notes 

Regarding the planned trunked system for the City of Raleigh and Wake County, Fuller noted 
that there is no funding for the trunked system now.  The "schools are coming first now in the 
budget."  The trunked system has been reentered into the seven year capital improvement plan, 
however.  The 800 MHz system has been "brought back on the table."  The city and county 
would like to see the trunked system on the air in time for the Special Olympics, which the 
region is hosting. 
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Atlanta Police Department Interview  
June 19, 2000  

Senior Electronics Technician Cedric Crochran 

System Structure  

How many users of the system?  Police?  Fire?  Other services?  
Crochran estimated 6000-8000 users of the entire system.  His department programs the radios 
for all city agencies, but repairs the radios for the police only. 

Problems with too many users wanting access at a given time?  
"No, not right now."  On the old system, which had nine channels, it "was a problem." 

Problems with frequency allocations?  
"No." 

How many tower locations?  
There are six tower locations. 

Do the tower locations provide adequate coverage of the city?  
Crochran said this was a "loaded question," and to ask Major Gordon. 

System Performance  

Problems with interference?  
The city has "had problems with interference in the last six months."  Crochran suspects that cell 
sites are causing the interference. 

Problems with missed radio calls/cutoffs?  
"No." 

Problems in major emergency/disaster with overuse?  
"No."  The trunked system "alleviated this problem." 

Problems with system failing entirely?  
"Once, [but it] didn't stay out too long." 

Problems with related support systems, such as computers and 911 services?  
Crochran noted that the 911 systems are handled by Bell South.  They are tied in to the radio 
system, but the department does not service them. 

Options in case of system failure?  
As a backup, the city has Failsoft mode, which uses the trunked channels in conventional mode.  
The city also has four UHF channels available for use.  

How satisfied with the system are the dispatchers?  
Crochran said to "ask them."  He said "compared to what they had, they like [the current system] 
much more." 

How satisfied with the system are officers?  
"Very happy." 
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How satisfied with the system are communications managers/support personnel?  
The system is "better than what they had."  Repairs and programming are easier, and the system 
is "much clearer." 

Is interoperability a problem, especially in major incidents?  
Interoperability can be a problem, because there are "outside agencies on the system." 

System Cost  

How much did the current system cost?  
Crochran estimates $35-37 million. 

How much are maintenance costs per year?  
Crochran said to ask Major Gordon this question. 

Has upgrading to a trunked system decreased maintenance costs?  
"Yeah, because parts were hard to obtain with the old system.  A part cost more than a radio." 

Adequate funding for maintenance/upgrades?  
"Yeah, but [we] could use more." 

System Upgrades  

What are planned upgrades in support systems (e.g. CAD, MDTs, Enhanced 911, etc.)?  
The department is upgrading these systems "all the time."  It is an "ongoing process."  This 
includes the software used in the various systems.  

How would a digital system help/hurt the city?  
Crochran noted that with a digital system, one "either hears or does not.  You give something up 
to get something.  Security-wise, it's better."  

Are upgrades sometimes foregone because of inadequate funding?  
Crochran said to ask Major Gordon this question.  

Are upgrades sometimes foregone because of conflicts with local government?  
Crochran noted that the "people who make decisions are not in the field."  

System Politics  

Conflicts with communications managers and radio manufacturers (Motorola, GE, etc.)?  
The manufacturer has been "pretty good."  The support has been "good."  

Has the system been in the news much recently?  
Crochran said this was a "loaded question."  

How satisfied is the public with the system?  
Crochran said this was a "loaded question."  

Other Notes 

Crochran answered some questions about the trunked system and the 1996 Summer Olympics, as 
well as some general questions about the trunked system.   
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He said the trunked system was not built "merely for the Olympics."  The city "had to do 
something anyway."  The system was "in the works since at least '88."  The whole system was in 
place for the Olympics, and "worked great during the Olympics." 

With the current system, the dispatcher sometimes "gets 'bonking' sounds."  The old system 
"didn't have as much interference."  However, "the new system is okay."  The dispatchers are 
"used to the old" system, and it "takes time to learn the computers."  Crochran said many of the 
dispatchers are not computer literate. 
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Orlando Police Department Interview  
June 21, 2000  

Mr. Tom Sorley 

System Structure  

How many users of the system?  Police?  Fire?  Other services?  
Sorley said there are 2500-3000 users on the trunked system.  The trunked system does not 
encompass all radio users in the city, however.  "Everything is not on the same system; the 
biggest [system] is the 800 trunked system."  The user base of the system is police, fire, public 
works, and aviation. 

Problems with too many users wanting access at a given time?  
"Yes, but it's rare.  When there is a large-scale event, [we] have had problems.  Two or three 
times a year [the city] gets busy signals."  Sorley said that during times of peak usage, the system 
is at 37% capacity. 

Problems with frequency allocations?  
"Yes, there are no available 821 MHz" channels.  The city obtained an FCC waiver to obtain its 
radio channels.  The city was able to get its first five channels, then it got six from neighboring 
Seminole County in an 806/821 MHz channel swap.  Sorley noted that the city is putting up an 
automatic vehicle location (AVL) system in the 460 MHz range.   

How many tower locations?  
Sorley said the system is a five tower simulcast system. 

Do the tower locations provide adequate coverage of the city?  
"No, when first built it did, but the [city's] annexations are causing problems.  The fringe areas 
sometimes do not have coverage."  Sometimes the city must break their wide-area coverage 
connection.  Sorley noted that the trunked system must cover 125 square miles. 

System Performance  

Problems with interference?  
"Yes, mostly on the control channel with Nextel co-channel interference."  (Nextel licenses many 
cellular phone radio sites.)  This can "render the radios useless."  The North American Public 
Safety Frequency (NIPSPAC) coordinators have "restrictive rules for coverage areas."  Radios 
may not transmit more than three miles outside of city limits.  These rules are related to the 
Frequency Reuse Plan (FRIP).  Sorley said that there are coverage issues because of the areas 
that the city has annexed.   

Problems with missed radio calls/cutoffs?  
Sorley said that there are "very few other than when [there is] interference." 

Problems with system failing entirely?  
"Rarely.  [Other counties] have had problems."  When this happens, the city goes into site 
trunking.  The city has had two major failures in six years.  The transmitters of both Orlando and 
neighboring Orange County were struck by lightning during the same storm. 
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Problems with related support systems, such as computers and 911 services?  
"None." 

Options in case of system failure?  
The city has "three levels of redundancy."  First, the city can disconnect its system from the 
county's system.  Second, the city can go to site trunking, in which the city "loses a lot of 
functionality."  Third, the city can go to "Failsoft" mode.  The city also has alpha pagers to use if 
radio communications are lost.  The city does not have its old conventional channels to use, 
because it had to surrender them when they received the trunked channels. 

How satisfied with the system are the dispatchers?  
"Very satisfied.  At this point, if the system goes down, [the city has] unhappy people."  There 
are also "training issues."   

How satisfied with the system are officers?  
"Satisfied; not very satisfied.  Expectations are high; [officers] think they should be able to talk 
anywhere." 

How satisfied with the system are communications managers/support personnel?  
"Very satisfied.  [The system is] tied to Motorola; [they] charge exorbitant prices for 
everything."  Sorley noted that the city "can't bring anyone else in" besides Motorola.  The city is 
"married to them at the hip."  When a building was built in the way of a microwave link, 
Motorola charged $228,000 for moving the microwave link, which was "probably double" what 
it should have cost.  

Is interoperability a problem, especially in major incidents?  
With Seminole and Osceola Counties, the city shares mutual talkgroups on the system.  There is 
no interoperability with Brevard because that county uses an EDACS system.  Also, there is no 
interoperability with Lake County because that county uses conventional UHF channels.  The 
Department of Justice (DOJ) uses an ACU1000 system, in which the audio frequencies can be 
put together and the city and DOJ can talk.  

System Cost  

How much did the current system cost?  
The system cost $10 million, and there was a $1.5 million upgrade.   

How much are maintenance costs per year?  
Maintenance costs are $13,000 per month for everything.  The city has a contract with Motorola, 
but Motorola does not perform maintenance on the system. 

Did upgrading to a trunked system decrease maintenance costs?  
"No, the old system did not issue everyone a radio; now every officer has his own radio...actual 
system maintenance is the same."  On the old system, the city had a limited number of 
frequencies (13).  The maintenance costs would still have been the same if the city had stuck 
with the old system.   
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Would upgrading to a digital system decrease maintenance costs?  
"No, but it might increase capacity."  The city is doing this in three to four years.  Fifty consoles 
have been replaced. 

Adequate funding for maintenance/upgrades?  
"Yes, because [the city was] fortunate to set up the system correctly the first time."  The city uses 
a $12.50 surcharge from traffic tickets for the radio system. 

Is cost-benefit analysis used in determining upgrades/procurement?  
"Right now, no we don't...have not done a system upgrade not covered by maintenance." 

System Upgrades  

What are planned upgrades in support systems (e.g. CAD, MDTs, Enhanced 911, etc.)?  
The support systems are not on the radio system.  The MDTs operate on the CDPD protocol.  
The city has 40 right now, and is planning on installing them everywhere.   

Are upgrades sometimes foregone because of inadequate funding?  
"Just happened...can't upgrade just one piece...consoles out of production."  The city is building a 
new communications center and wants to add new consoles. 

Are upgrades sometimes foregone because of conflicts with local government?  
"Yes, because [there are] so many different governments."  Sorley said it is "mostly a case of not 
having money." 

System Politics  

System subject to too much/too little oversight by local government?  
"In most cases, too little oversight...we as radio management do not do a good job of 
planning...need to include budget people in system so they can understand methods."  

Conflicts with communications managers and radio manufacturers (Motorola, GE, etc.)?  
"The level of service has dwindled significantly in the past ten years...[Motorola has] more and 
more accounts and less people...engineering support difficult to get because [there is] less staff."  
Sorley says it took three-and-a-half months for Motorola to give a recommendation on an 
engineering question. 

Has the system been in the news much recently?  
The system was in the news when lightning struck the transmitter.  Most issues with the radio 
system are seen as administrative problems.  People ask why the city spends money in a certain 
way. 

How satisfied is the public with the system?  
"Never had a complaint."  Sorley does not see how the public would ever know about the 
system. 

Other Notes 

Sorley explained a great deal about the architecture of the system.  The system is a five site, 22 
channel system. There is a "node" in Orange County.  The system is a "Smartzone" system, and 
Orlando is a node on the system.  The central computer controls the channel allocations.  
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Orlando, Orange County, and Winter Park are interconnected.  When the central computer goes 
out of service, the jurisdictions go back to their old systems and operate independently. 

Sorley also spoke more about Motorola and their relationship with the City of Orlando.  He said 
the city requires engineering support because of the annexations the city has made.  Sorley said 
that the city is not "unhappy" with Motorola, just "less happy then they used to be."  Motorola is 
the "only game once they get you."  A Project 25 (digital standard) system "may bring in some 
competition."  Sorley says hiring an independent engineering firm is "very expensive," but that 
the city did use one "to check on Motorola." 

Finally, Sorley talked about Florida's digital trunked radio system.  He said Florida can operate 
on analog Orlando talkgroups.  Florida is trying to privatize the management of their radio 
system.  There is a move to do this among jurisdictions.  Sorley said Florida's problems are 
political. 
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Miami-Dade Police Department Interview  
June 23, 2000  

Lt. Gilbert M. Thomas 

System Structure  

How many users of the system?  Police?  Fire?  Other services?  
Thomas noted his department dispatches for the police only.  The infrastructure of the system is 
maintained by Dade County Information Technology.  There are 3000 police users of the system, 
and an additional 2000-3000 county government users.  

Problems with too many users wanting access at a given time?  
Thomas said this was a problem initially, but that the department has "taken steps" to remedy the 
problem.  The police use status messaging.  

Problems with frequency allocations?  
The county did have "problems" obtaining the number of frequencies that it wanted.  Twenty 
frequencies were obtained for the police, but then the county government wanted to get on the 
system because the government did not want two independent systems.  Additional frequencies 
are "still being sought."  

How many tower locations?  
There are six repeater sites.  

Do the tower locations provide adequate coverage of the city?  
The tower locations provide coverage that "meets the contract as it was designed."  Coverage is 
"better than 95%."  

System Performance  

Problems with interference?  
Problems occur "on occasion."  The county experiences bleed-in from smaller private 800 MHz 
licensees.  Interference also occurs from a newly-installed cellular tower.  Information 
Technology "takes steps to fix" the problems.  

Problems with missed radio calls/cutoffs?  
There have been "a couple of problems with this.  Officers and dispatchers are used to a system 
where they got 'air' immediately."  

Problems in major emergency/disaster with overuse?  
With Y2K and the Elian Gonzalez operations, there were "no problems at all."  

Problems with system failing entirely?  
Initially, there were "sporadic partial failures."  These "only reduced some coverage."  When the 
system fails, it goes into "Failsoft" mode, in which the system loses some functions.  

Problems with related support systems, such as computers and 911 services?  
"No failures on computers."  An overheating issue has been "resolved." 

Options in case of system failure?  
There are "five levels of communications backup set up."  The system has "two separate 
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standalone operations."  If one were to fail, the department would transfer to the other.  The 
department could also go to what is known as Global Bypass.  This mode provides about 85% 
coverage of the jurisdiction.  After this level of redundancy, the department could use their 
mutual aid channels, which are 800 MHz frequencies independent of the trunked system.  If the 
department were to lose all radios, the department would respond to the phone. 

How satisfied with the system are the dispatchers?  
The dispatchers have a "90-95% satisfaction level."  The system has "functioned no matter what 
they have thrown at it."  

How satisfied with the system are officers?  
The officers are at a "95-100%" satisfaction level.  The officers have "made great strides.  Some 
were given misleading information initially."  Thomas says they are "still training the officers."  
The addition of status messaging is helping.  Thomas noted that the radio system has an 
Emergency Identifier System. 

How satisfied with the system are communications managers/support personnel?  
Communications managers are at a "90%" satisfaction level.  There were a "number of things we 
wanted to see in the system."  The system has "met all requirements."  Thomas said the 
department is "fine-tuning" the system.  

Is interoperability a problem, especially in major incidents?  
Miami-Dade has mutual aid channels set up.  The department has "developed a communications 
set-up where a talkgroup [on the trunked system] can be patched to other systems."  Since the 
Homestead Police Department continues to use their VHF channels, Miami-Dade is "working 
with" that department.  In a case such as this, where a trunked system is not compatible with 
older conventional systems, Thomas said neighboring departments can use a statewide frequency 
to communicate.  Miami-Dade uses a Comnet EDACS trunked system, and the City of Miami 
and the City of Miami Beach use Motorola trunked systems.  Although the manufacturers differ, 
Thomas said there have been "no failures."  

System Cost  

How much did the current system cost?  
The system was supposed to cost $42 million, but came to $50 million with "overruns."  

How much are maintenance costs per year?  
Maintenance costs are $3 million per year.  This figure includes labor and service.  

Did upgrading to a trunked system decrease maintenance costs?  
"Yes, it did, because the VHF system was losing" its cost-effectiveness.  

Would upgrading to a digital system decrease maintenance costs?  
Thomas said that "part of the process is to digitize the system."  The system has "some digital 
talkgroups already."  

Adequate funding for maintenance/upgrades?  
"Yes."  
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Is cost-benefit analysis used in determining upgrades/procurement?  
"Yeah, everything proposed has to be weighed."  The department has to ask what the costs and 
benefits of a certain upgrade are.  

System Upgrades  

What are planned upgrades to radio system?  
The department "expects to make more changes [to the radio system]...not sure of these 
changes."  Miami-Dade is "trying to get other frequencies."  The department is also looking into 
"Jaguar radio."  

What are planned upgrades in support systems (e.g. CAD, MDTs, Enhanced 911, etc.)?  
The department is "modifying the 911 system...implementing 'Positron'...[this will have] four 
levels of redundancy."  

Are upgrades sometimes foregone because of inadequate funding?  
"We have had some instance of this...times where someone will ask, but funding is not 
available."  Thomas says the department is "looking for a new CAD" system.  

System Politics  

Disagreements with local government over technology upgrades?  
"Information Technology works with the department and has no problem going through" the 
department.  

System subject to too much/too little oversight by local government?  
The department has an "equitable relationship with Information Technology...have final say 
about police side...been extremely responsive and open and honest."  

Conflicts with communications managers and radio manufacturers (Motorola, GE, etc.)?  
There have been "delays in receiving coding information for projects...hard to obtain information 
in beginning...unresponsiveness from Ericsson because of sale [to Comnet]...Netcom [Comnet] 
has been more responsive."  

Has the system been in the news much recently?  
"Very little media attention...did have problem with inaccurate information...one year ago, fire 
department [which uses VHF radios] didn't want to go on system...reported bad tests."  

How satisfied is the public with the system?  
The public "has a pretty good impression of system and response time with it...interoperability 
[is a] question with all jurisdictions." 
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Conclusions 

One overall conclusion can be drawn from the interview reports.  The communications managers 
are happy with the radio systems currently in place.  Whether the city is extremely large or rela-
tively small, whether the city uses a conventional system or a trunked system, or whether the city 
uses Motorola or Comnet for its equipment and maintenance, the managers expressed general 
satisfaction with their respective systems.  This is not to say that the managers did not bring to 
light several problems and issues they are experiencing with the systems. 

What broad conclusions can be drawn from the responses of the communications managers?  For 
most of the questions, the responses varied widely.  The first question about the structure of the 
system simply asked how many users are on the system.  Larger cities typically had more users 
on their system; smaller cities had fewer users.  This response even varied, depending on whether 
the system included all city users, or just the police department.  The next question asked 
whether there are problems with users not being able to access the system.  Responses varied 
widely to this question.  Trunked systems were developed to solve this problem, so most cities 
with trunked systems reported no access problems.  In fact, one city with a trunked system 
reported that the system is only operating at about 30% capacity—plenty of room for future ex-
pansion.  The last question in the system structure category asked whether the tower locations 
provide adequate coverage of the city.  There have been many complaints about this from cities 
that use trunked systems.  (The nature of trunked systems is that they use 800 MHz frequencies, 
which do not travel as far as lower frequencies.)  Cities that used conventional systems reported 
good coverage.  Cities that use trunked systems reported some problems, as would be expected. 

All of the communications managers detailed the layers of redundancy in place should the pri-
mary radio system fail.  Many of the cities have multiple redundancies in place, so several sys-
tems would have to fail before the city faced a major catastrophe.  Another common trend among 
the cities was user satisfaction with the systems.  Dispatchers, officers, and communications 
managers themselves report being satisfied with the systems.  The level of satisfaction was usu-
ally high, and problems that users encountered with the systems were usually minor or involved 
training issues. 

Interoperability, the ability of a radio system to communicate with users from other departments 
in the city or in neighboring communities, is always a major issue with radio systems.  Some 
managers reported almost flawless interoperability, and some cities seemed to have major defi-
ciencies in interoperability.  Trunked systems usually provide excellent interoperability within a 
city, since all the users in a city are typically on the trunked system.  Trunked systems usually do 
not solve an existing problem with interoperability between communities, however.  Many of the 
managers said that mutual aid channels (common radio channels of neighboring jurisdictions) 
were set up to deal with the problem of interoperability. 

There was only an obvious correlation between cost of the system and size of the city.  Larger 
cities tended to have more costly radio systems, which is to be expected.  But if one compared a 
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large city to another large city, the variation in system cost and maintenance cost could be dra-
matic.  Maintenance costs vary greatly depending on how old the system is.  Some equipment is 
so old that it is no longer manufactured, which obviously drives maintenance costs up tremen-
dously. 

Some communications managers reported productive relations with the local government, and 
others seemed to indicate some antagonism, or at least some misunderstanding.  While some 
managers said the local government honors all requests for funding, one manager said that the 
local government bureaucrats do not understand the needs of his department sometimes because 
the bureaucrats are not “out in the field.”  There were similar answers to a question about the re-
lations with the radio manufacturers, Motorola and Comnet.  Some managers reported excellent 
service and support, and some said there was much to be desired from the manufacturers.  
Growing pains seemed to be a problem for these two companies—as more and more clients de-
mand radio communications, resources are strained. 

The last two questions asked how much media coverage the radio system has received, and how 
satisfied the public is with the system.  The vast majority of the managers stated that their system 
was hardly ever in the news and that the public did not know too much about the radio system.  
Some of the managers guessed that the public was satisfied with the system, because they did not 
receive complaints from the public.  Media and public ignorance of the radio systems seemed to 
be a common occurrence. 

By and large, the thirteen cities examined have invested well in their respective radio systems.  
They have achieved good value for their money, and tax dollars have been spent well, for the 
most part.  Due to effective and extensive planning, even multi-million dollar trunked radio sys-
tems can pass a stringent cost-benefit analysis.  The cities that have trunked systems have been 
relatively successful with them, achieving efficiency and capacity gains.  The older conventional 
systems in place had escalating costs and declining benefits.  Older equipment is more expensive 
to replace, and as more users enter a system, the older systems are bulging at the seams.  Neces-
sity dictated that the cities invest in new radio systems.  Having said that, what about the cities 
that have remained on conventional systems?  Has their spending not been as effective or practi-
cal?  Not necessarily.  For example, Providence is probably too small a city to truly require a 
trunked system, at least for now.  New York does not have a trunked system, but for the opposite 
reason.  It is simply too big.  Trunked systems are basically still in their developmental stages, 
and it is too early to convert the primary radio systems of New York to trunked radio, even 
though New York would gain radio capacity (which it desperately needs).  The city, however, is 
switching some departments over to trunked radio, so they seem to be slowly migrating to the 
technology.  It is not always wise to invest tax dollars in the latest high-tech system; the individ-
ual situation of a city must be examined carefully to determine whether it is necessary. 

The communications managers also seem to be satisfied with the technology in place.  Conven-
tional radio systems continue to work fine for some cities; others have decided that a trunked 
system is necessary for their needs.  Unlike many other cities, counties, and states across the 
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United States, the cities with trunked systems in this project are generally satisfied with their 
systems.  The reason their experiences have been positive while so many other experiences with 
trunked systems have been negative is that they worked with consultants, manufacturers, and 
communications managers to properly design, test, and implement the trunked system.  They in-
vested the time and money to create a trunked system that met their needs.  They realized the 
power of a trunked system, but also the unique attributes and limitations of a trunked system.  As 
with many choices, there are trade-offs.  A trunked system cannot do everything a conventional 
system can do, but it can also do much more, if properly designed. 

The final question is whether the public is being adequately served by the radio systems in place.  
Because the radio systems seem to meet the individual needs of each city, this question can be 
answered affirmatively.  Cities that have done fine with conventional systems have chosen to 
keep them for the foreseeable future, and will continue to do fine with them, unless and until the 
city grows out of the conventional system.  Likewise, cities that have trunked systems have cho-
sen to adapt to changing needs and have responded appropriately.  In short, cities have different 
communications needs and must respond in different ways. 

One final note: there has been much press about cities, counties, and states that have experienced 
problems with their trunked systems.  These are in contrast to the cities in this project, which 
have had favorable experiences with their trunked systems.  These jurisdictions that have had 
problems prove that not all trunked systems work well “out of the box.”  Trunked systems must 
be tested and customized appropriately for an individual city, county, and state.  For the most 
part, the areas that have had problems with their trunked systems have not done the necessary 
planning and testing that a trunked system requires.  The cities that have had a good experience 
have done the necessary work. 
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Appendix 

The web page for this project can be found at: 

http://www.resnet.wm.edu/~dtscho/monroe/index.htm 

This web page contains a wealth of resources about the project.  This report will be available 
there, all thirteen interview reports are available, and dozens of articles from around the country 
about radio systems are available.  Additionally, the web site will provide revisions and updates 
to this ongoing project.
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