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Executive Summary 
 
In the short time since its formal inception as a Joint Powers Authority, the East Bay 
Regional Communications Regional Authority (EBRCSA) has positioned itself well to 
move forward with its public safety radio and interoperability objectives.  
 
EBRCSA engaged the services of CTA Communications, a leading firm of 
communications consulting engineers, to perform an independent assessment and 
recommend potential improvements. CTA research supports EBRCSA’s overall strategy 
of creating a P25 standards-based, 700/800 MHz trunked system serving both Alameda 
and Contra Costa Counties. In addition, CTA has identified nine further opportunities for 
enhancing functionality, rounding out implementation plans, and reducing costs. 
 
These findings and recommendations are presented in detail in the EBRCSA Needs 
Analysis Report. 
 
Key Findings 

• Interoperable Communications. When interviewed and surveyed by CTA, 
agencies across the board cited lack of interoperable communications as their 
most urgent need. Public safety radio systems in both counties are highly 
fragmented. As a result, many emergency responders are unable to talk to each 
other. The only shared interoperable system of any size is the Alameda County 
800 MHz system.  Some twenty additional, separate, mostly VHF and UHF 
systems serve all the other law enforcement, fire, medical and other emergency 
responders in the two counties.  
 

• Reliable Communications. Users are deeply concerned that their radio 
systems will fail during an emergency incident, and CTA validated this concern 
through its surveys and observations. Most of the current systems are aging or 
obsolete. Some are experiencing outages or have limited maintainability, which 
are clearly not acceptable in the public safety arena. If they are retained, many 
systems will also require extensive upgrades before 2013 to comply with 
upcoming FCC regulatory mandates.  
 

• Frequency Availability. The shortage of radio frequencies in the entire Bay 
Area is chronic. Currently, there is no set of available frequencies that could 
support all agencies. Key systems are at capacity with no possibility for growth, 
and some users have little or no access to public safety frequencies.  In 2009, a 
window of opportunity will open briefly for the region to acquire new radio 
frequencies in the 700 MHz range. A 700/800 MHz system thus offers the first 
opportunity in many years for EBRCSA to implement a reliable, interoperable, 
shared system. 
 

• Current EBRCSA Activities. EBRCSA has already taken action to start 
implementing the backbone infrastructure to support such a shared system. The 
microwave and radio technology being acquired is compatible with many 
existing systems as well as with EBRCSA’s new, unified system. As the plans 
for the EBRCS move forward they will support improved interoperability and 
provide opportunities for an improved communications environment for all 
member agencies in Alameda and Contra Costa Counties. 

 
CTA Recommendations 
  
1. Continue P25 Implementation 

EBRCSA should continue to implement the Motorola P25, trunked, simulcast radio 
infrastructure, subject to the recommendations in this report. Despite the many 
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challenges to creating a regional radio system, CTA recognizes that EBRCSA’s 
plans to implement P25 technology are the most appropriate way to satisfy current 
and future requirements. Additionally, given the amount of Motorola P25 
infrastructure that has been purchased to date, the most cost effective approach is 
to continue to use Motorola fixed network equipment to build out the remaining 
infrastructure. There is some urgency to this effort since the window for federal 
funding support is narrow.  

 
2. Obtain Value Engineering Assessment 

Before additional system implementation is authorized, EBRCSA should obtain 
Value Engineering services from a qualified, independent, professional engineering 
firm such as CTA. Value engineering is designed to help keep projects in scope, on 
schedule and within budget. Key elements should include evaluating the coverage 
provided by the current system design and creating a new cost estimate based on 
current requirements  

 
3. Adopt the new P25 ISSI Standard 

EBRCSA should adopt the P25 Inter Sub-System Interface (ISSI) standard as the 
technical basis for adding systems to the network. Creating a shared P25 system 
will allow users to communicate with each other easily; ISSI brings additional 
advantages, including the ability for users to communicate with their own dispatch 
centers wherever they are in the region. The resulting system will open additional 
interoperability opportunities for EBRCSA throughout the entire Bay area. 

 
4. Begin Day-to-Day Management Planning 

EBRCSA should begin immediately to plan for regional day-to-day management of 
the new system. The responsibilities of each managing agency must be clearly 
defined in a formal, signed agreement. Various alternative models should be 
considered for both day-to-day management and maintenance. 

 
5. Begin Maintenance Planning 

EBRCSA should also begin immediately to plan for day-to-day maintenance of the 
new system. Maintenance represents an opportunity for the EBRCS to demonstrate 
a significant improvement over the current environment. CTA understands that 
formal agreements are being established between agencies providing maintenance, 
and recommends that these agreements be re-evaluated when new agencies join 
EBRCSA.  

 
6. Begin Standard Operating Procedure Development 

EBRCSA should begin to develop Standard Operating Procedures (SOP) and 
training plans. A tremendous amount of effort is typically put into developing the 
technology, but without SOPs, the technology often is underutilized. SOPs are also 
required for compliance with National Incident Management Standards (NIMS), 
which are a condition of most federal grants. 

 
7. Create a User Group 

EBRCSA should create a permanent User Group, with representation from all  
EBRCS system users, to provide input and advice to EBRCSA. This group needs to 
be involved in all aspects of implementation, including planning for day-to-day 
management, planning for maintenance, and developing Standard Operating 
Procedures and training standards. Ongoing responsibilities would include, for 
example, initiating or reviewing system changes, assisting in rate setting, and 
resolving operational issues. 

 
8. EBRCSA should pursue FCC licensing of new 700 MHz frequencies when the 

spectrum becomes available.  
A significant number of new frequencies will be required to support the projected 
15,000 users that will be served by the new system. The opening of the700 MHz 
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band presents a unique opportunity for acquiring new frequencies, which can be 
used to meet the needs of public safety agencies in the East Bay area. 
 

 
9. EBRCSA should work with CTA to redefine the scope of Phases II, III, and IV of 

the existing contract to better address the recommendations of this report.  
As with any large project, requirements and understandings related to the EBRCS 
project have changed over time as the project team gathers new information. 
Modification of the scope of work will help align CTA effort in future phases with the 
evolving needs of EBRCSA based on the experience and clarifications gained 
during the Phase I needs assessment activities. 
 

Summary of Consulting Activities 
 
The findings and recommendations in the Assessment Report are based on an intensive 
set of on-site meetings and off-site analyses by CTA Communications. Briefly, these 
activities included the following: 
 
• 42 Group Agency Meetings 
• 34 tower site inspections 
• 19 dispatch centers observed 
• 147 Public Safety and  Public Service Agency members were invited to participate 

in an on line survey using CTA Surveyor 
• Detailed review of current system designs 
• In-depth interviews with EBRCSA and Motorola 
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1.0 Introduction 
 
 
 
 
Alameda and Contra Costa counties are located east of the San Francisco Bay. Together 
they encompass a land area of over 1,500 square miles and have a combined population 
of over 2.5 million people. Both counties are part of the Bay Area Super Urban Area 
Security Initiative (SUASI) and have been working closely with the West Bay Regional 
Communications System (WBRCS) and the Silicon Valley Regional Communications 
System (SVRCS). The purpose of these partnerships is to ensure that radio 
infrastructures are closely coordinated to provide region wide interoperability. 
 
The two counties officially created the East Bay Regional Communications System 
Authority (EBRCSA) on September 11, 2007 by signing a Joint Powers Authority (JPA).  
Representatives from both counties have been working together to develop and 
implement the East Bay Communications System (EBRCS) which is a joint infrastructure 
build out. They have used Homeland Security grant funds from the Bay Area SUASI, 
Urban Area Security Initiative (UASI), and State Homeland Security (SHSGP) grant 
programs for this purpose.  
 
The EBRCS is critical to ensure that County, locality and State public safety responders 
can effectively communicate in emergencies and disasters. The EBRCS will be a 
standards based

1) Performing a needs assessment of the public safety agencies in Contra Costa and 
Alameda Counties, focusing on interoperability needs among these agencies, as well 
as with adjacent jurisdictions and the State of California.  

, 800/700 MHz/VHF Project 25 (P25) digital shared regional radio 
communications system providing wide area public safety interoperability 
communications. Interoperability is the current focus of public safety agencies at the 
local, State and national levels. The recent terrorist attacks and large scale natural 
disasters have reinforced the criticality of interoperable communications for public safety 
emergency responders.  
 
The EBRCSA engaged the services of CTA Communications to assist in:      
 

 
2) Review and evaluate the existing communications systems and documentation in 

order to make recommendations for the future phasing of the East Bay 
Communications System.   

 
The current two-way radio communications capabilities of Alameda and Contra Costa 
Counties are characterized by user agencies split across several aging and incompatible 
radio systems. County departments lack the ability to directly and conveniently 
communicate among critical public safety functions.  A similar lack of interoperability 
exists between many County and City agencies.    
 
While the current equipment itself is fairly simple to use, there are two significant barriers 
to understanding how to communicate on a County and regional level in response to a 
major event. First, much of the technology needed to communicate with adjacent 
agencies is not in place. Second, in many locations where the technology is in place, 
standard operating procedures (SOPs) are not in place and users are not trained to fully 
utilize the equipment’s capabilities.  This situation is inefficient at best and potentially 
dangerous at worst. 
 
County communications personnel have responded well to user requests. Nevertheless, 
future improvements are limited with the current equipment. Most users are experiencing 
some problems with their present systems. Significant problems include crowded and  
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congested radio channels, inadequate or missing in-building coverage, lack of needed 
features, and widespread inability to communicate with other agencies, i.e., 
interoperability.  These deficiencies, plus a number of other operational and technical 
concerns, inhibit East Bay public safety agencies from operating at full capacity and 
efficiency. 
 
1.1 Report Outline 
Based on the information obtained during interviews with public safety personnel, plus 
radio site and dispatch surveys in both Contra Costa and Alameda Counties, CTA has 
developed this needs assessment report, which includes the following sections: 
 
SECTION 1 INTRODUCTION. This section introduces the study. 
 
SECTION 2 CURRENT COMMUNICATIONS ENVIRONMENT. This section describes 
the current radio systems utilized by the Alameda and Contra Costa County agencies 
that participated in our survey and interviews. 
 
SECTION 3 CURRENT COMMUNICATIONS PROBLEMS. This section describes the 
problems described to us regarding the current radio systems in use by Alameda and 
Contra Costa County agencies. 
 
SECTION 4 SYSTEM ATTRIBUTES AND NEEDS. This section describes the system 
attributes desired by both Counties’ public safety participants for the EBRCS to be shared 
by the various County and City agencies. 
 
SECTION 5 FCC AND REGULATORY ISSUES. This section describes the regulatory or 
standards-related issues that will affect planning and implementing the EBRCS. 
 
SECTION 6 COMMUNICATION FACILITIES. This section describes the radio sites and 
dispatch facilities we visited, and addresses upgrades required to incorporate the 
facilities into the EBRCS. 
 
SECTION 7 CONCLUSIONS AND RECOMMENDATIONS. This section provides CTA’s 
conclusions and recommendations based on our research, analysis and discussions with 
Alameda and Contra Costa Counties.  
 
APPENDIX A INTERVIEW RECORDS. This section provides a copy of the interview 
records that record the results of the Group Agency meetings conducted in each of the 
two counties.  
 
APPENDIX B SITE AND DISPATCH SURVEYS. This section a copy of the surveys of 
the dispatch centers and radio sites that were conducted in each of the two counties.  
 
APPENDIX C SURVEYOR RESULTS. This section provides the results of the online 
survey that was used to gather additional information on the existing radio systems as 
well as to identify user needs for the future.  
 
 
We wish to thank all of the departments and agency representatives who participated in 
this study for their cooperation and support. It was obvious, from the enthusiasm and 
knowledge of the people we interviewed, that they recognize the importance of working 
together to solve their joint communications problems. Each group provided us open 
access to both their personnel and their facilities. We especially wish to express our 
thanks and appreciation to Bill McCammon and the Alameda and Contra Costa teams 
that supported us for providing advance information, organizing meetings and interviews, 
and efficiently responding to our needs in preparing this report. Our encounters were 
uniformly professional and friendly. 
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2.0 Current Communications Environment. 
 
 
 
 
2.1 Alameda County Communications Environment  
Alameda County operates a county-wide, 800 MHz radio system used by many County 
and municipal agencies. Several other radio systems in the County are owned and 
maintained by individual jurisdictions, some of which serve an area as small as a one 
square mile. TABLE 2-1 is a list of the radio systems in Alameda County and the 
agencies that are supported by each system.  
 
2.1.1 Alameda County 800 MHz Communication System 
Alameda County (ALCO) operates an 800 MHz Motorola SmartNet radio system.  This 
county-wide system contains 21 trunked voice channels and is simulcast over a number 
of radio sites.  Variable density simulcasting is utilized and the number of channels on 
each site varies depending on the density of radio traffic required. The high level sites 
utilize 12 channels, and the low level sites contain 9 channels.   
   
The ALCO Radio System supports the following Alameda County agencies: Sheriff, Fire, 
Public Works, General Services, Health Care, Zone 7 Water District, Probation, and 
District Attorney. The County also contracts to support the following cities and agencies: 
Fremont, Union City, Newark, Alameda, San Leandro, Dublin, Lawrence Livermore 
National Laboratory, Consolidated Fire Dispatch, Cal State East Bay, Camp Parks Fire 
and AMR (private ambulance service). 
 
The system is interconnected with an analog microwave system, which consists of a ring 
with spurs and supports over 6,000 user radios. 
 
Dispatching is not centralized and is performed from two primary locations: (1) Alameda 
Fire is dispatched from the Alameda County Regional Emergency Communications 
Center (ACRECC) located at Lawrence Livermore Lab (2) Emergency Services Dispatch, 
operated by the Alameda County Sheriff's Office, provides dispatching for the 
unincorporated areas of Castro Valley, Hayward, Cherryland, Ashland, San Lorenzo, San 
Leandro, Sunol, Pleasanton and Livermore.  Emergency Services Dispatch also contract 
dispatches for AC Transit Police Services, Animal Control, Camp Parks Federal Police, 
Dublin Police Services and public works, Highland Hospital Police Services, Oakland 
Airport Police Services, Peralta Police Services, and the Social Services Agency Police 
Services. 
 
2.1.2 City of Livermore 800 MHz Communication System 
The City of Livermore operates a 5-channel analog, trunked, 800 MHz, Motorola Type II 
SmartNet land mobile radio system. This is a single fixed site system, located on the 
Doolan water tower. The Pleasanton Police Department, as well as Livermore Public 
Works and other municipal departments, share the radio system. The system 
infrastructure is aged and ready to be updated.   
 
Livermore and Pleasanton Police Departments each operate their own 4-position 
dispatch center. 
 
2.1.3 City of Albany Communication System  
The City of Albany operates two simplex channels for City operations, one UHF and one 
VHF. The Police Department dispatches and operates from the single, simplex UHF 
channel. The Fire Department operates the VHF simplex channel. Both are dispatched 
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by the Police Department. Mutual aid agreements with neighboring jurisdictions are in 
place for utilization of tactical channels. 
 
2.1.4 City of Berkeley Communication System 
The City of Berkeley maintains two separate radio systems. The Police Department 
utilizes a 6-channel UHF system. The Fire Department operates a 5-channel VHF radio 
system. All public safety dispatching is performed at the Berkeley Police Station. 
 
2.1.5 City of Emeryville Communication System 
The City of Emeryville operates a conventional UHF radio system for their Police 
Department.  The Police Department is the City’s public safety answering point (PSAP). 
 
The Emeryville Fire Department operates from the City of Oakland’s EDACS radio 
system. 
 
2.1.6 City of Hayward Communication System 
The City of Hayward operates a standalone, conventional radio system which includes 2 
simulcast T-band channels for the Police Department, one simulcast UHF Fire 
Department channel, and one repeated, non-simulcast T-band channel for Public Works 
and other agencies. The system also provides communication for the Hayward Police 
Department, Hayward Fire Department and fire operations in the community of Fairview. 
They also operate a separate UHF P-25 compliant repeater. The system was upgraded 
in 2005 to include a microwave interconnect system, site infrastructure, base stations, 
antennas, dispatch consoles and replacement radios for the Hayward Police Department.  
 
The repeater sites, located at Garin Ridge, Walpert Ridge, Hesperian (water pump 
station), and West Winton Avenue, are very well located and maintained, and provide a 
high level of coverage and reliability. Sites are connected with 3 DS3 channels configured 
in a loop with hot standby. 
 
2.1.7 Lawrence Livermore National Laboratory Communication System 
Lawrence Livermore National Laboratory (LLNL) operates a Motorola SmartNet II, 
trunked system in the VHF and UHF bands. LLNL is also the location of the Alameda 
County Regional Emergency Communications Center (ACRECC), the main fire and 
emergency medical service dispatch center for Alameda County. The state-of-the art 
emergency communication center is located inside a secure area of the Laboratory. 
ACRECC dispatches for over 41 fire stations in 6 agencies in the County.  ACRECC 
handles more than 75,000 calls annually in the cities of Alameda, Castro Valley, Dublin, 
Fremont, San Leandro, San Lorenzo, Sunol, Union City, the Parks Reserve Forces 
Training Area (United States Army), unincorporated areas, and both LLNL and Lawrence 
Berkeley National Laboratory (LBNL).  
 
2.1.8 Alameda County Interagency Communications 
The interoperability requirements for agencies in Alameda County are summarized in 
TABLE 2-2. County agencies listed on the left were surveyed and invited to indicate their 
“Current” and “Future” interoperability needs with the local, State or federal agencies 
listed across the top of the table.  Current communications capabilities are indicated with 
a C on a green background. Future required capabilities are shown with an F on a red 
background.  
 
2.2 Contra Costa County Communications Environment  
Contra Costa County has several separate radio systems in various frequency bands 
including VHF highband, VHF lowband, UHF and 800 MHz. The largest of these systems 
are the Contra Costa County Sheriff’s VHF conventional simulcast system, the Contra 
Costa County Fire VHF conventional system, the San Ramon Valley Fire VHF 
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conventional system and the City of Richmond’s trunked 800 MHz EDACS system.  
TABLE 2-3 provides a list of the radio systems in Contra Costa County, and the agencies 
that are supported by each system. In addition, the following subsections provide an 
overview of each communication system.  
 
2.2.1 San Ramon Valley Fire Communication System  
The San Ramon Valley Fire Communication System supports the San Ramon Valley Fire 
Protection District (SRVFPD). It uses a 3-site simulcast VHF system for fire dispatch, with 
an additional standalone repeater. The repeated VHF channel, SRV South, has repeater 
sites on Highland Peak, Rocky Ridge, and Caldecott Tunnel Peak.   
 
SRVFPD has additional UHF tactical channels that are used to support fireground 
communications. Three of the UHF channels are repeated, and additional channels are 
used for radio-to-radio communications on the fireground. The repeated UHF channels 
use sites on Mt. Diablo (SRV Fire Tac 22), Alamo Ridge (SRV Fire Tac 23), and Highland 
Peak (SRV Fire Tac 24). In the southern portion of the SRVFPD, all vehicles and 
personnel are equipped with 800 MHz mobile and portables for interoperability with 
Alameda County. 
 
All personnel are also equipped with UHF portables for use on the fireground. These are 
repeated through pyramid vehicle repeaters to the VHF dispatch channels in order to 
reach back to dispatch. In responses where 800 MHz is used, the fireground is repeated 
over 800 MHz. 
 
SRVFPD has an additional VHF lowband system that is not used on a daily basis, but is 
reserved for EOC coordination.  
 
All agencies supported by the SRVFPD radio system are dispatched by the San Ramon 
Valley Fire dispatch center, which is located in the City of Danville.  
 
2.2.2 Contra Costa County Fire Communication System  
The Contra Costa County Fire communication system provides support for the following 
agencies:  
• Contra Costa County Fire Protection District (CCFPD) 
• Rodeo-Hercules Fire Protection District 
• Crockett-Carquinez Fire Protection District 
• Moraga-Orinda Fire Protection District 
• Pinole City Fire Department 
• East Contra Costa County Fire Protection District 
 
The radio system is VHF conventional, with 3 dispatch channels; one is allocated for 
each portion of the County. The central dispatch channel is used to dispatch Martinez, 
Pleasant Hill, Concord, Clayton, Walnut Creek and Lafayette. The east dispatch channel 
is used to dispatch Pittsburg, Antioch, Oakley, Brentwood, Byron, Bethel Island, 
Knightsen, and Marsh Creek Canyon. The west dispatch channel is used to dispatch 
Moraga, Orinda, North Richmond, San Pablo, El Sobrante, Pinole, Hercules, Rodeo, and 
Crockett. There are an additional 5 tactical channels, 3 mutual aid channels and the 
CalCord channel. 
 
All agencies supported by the CCFPD are dispatched by the Contra Costa Regional Fire 
Communications Center (CCRFCC). The CCRFCC is a secondary PSAP, so all 911 calls 
are first received in the law enforcement agency that has jurisdiction, and then routed to 
the CCRFCC.   
 
The CCRFCC also maintains a VHF lowband system on 33.44 MHz. The CCRFCC 
retransmits the primary dispatch channels onto the lowband frequency. A lowband 
repeater is located on Kregor Peak.  
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2.2.3 Richmond 800 MHz Communication System  
The City of Richmond uses an EDACS 800 MHz trunked system. The system has 4 
repeater sites––Turquoise, Pearl, Nicholls, and City Hall––with 8 channels at each site. 
The backbone configuration is a spoke-and-hub microwave network. 
 
Each Fire Department vehicle is equipped with 800 MHz and VHF narrowband mobiles 
and portables.  Firefighters often monitor police traffic on a scanner that is located in 
most vehicles.  
 
The Fire and Police Departments are in the process of purchasing P25 compatible user 
radios. 
 
Dispatch directs responding agencies to additional tactical channels as appropriate. Fire 
agencies use VHF mobiles and portables for fireground tactical support. The primary 
dispatch center, located in the City of Richmond, dispatches for Richmond Police 
Department and Fire Departments, El Cerrito Police and Fire Departments, San Pablo 
Police Department, Kensington Police Department and the Contra Costa Community 
College District Police. A second dispatch center, located in Pinole, dispatches for Pinole 
and Hercules Police Departments.       
 
2.2.4 Contra Costa County Sheriff’s Communication System  
The Contra Costa Sheriff’s Communication System is a VHF conventional simulcast 
system that is divided into three sectors that cover the east, west and central portions of 
the County. Channel 1 covers the western portion and provides dispatch support for 
Orinda, Moraga, North Richmond and Lafayette Police Departments. Channel 2 covers 
the central portion and provides dispatch support for San Ramon and Danville Police 
Departments. Channel 3 covers the eastern portion and provides dispatch support for 
Pittsburg and Oakley Police Departments in Contra Costa County, and Rio Vista Police 
Department in Solano County. Each channel has repeater sites located throughout the 
County as described below:  
 
Channel 1: Transmit Cummings, Bald, Nicholl and Rocky 
       Receive Moraga, Lafayette, WCDF, Rodeo, Crockette, El Sobrante,  
   Orinda, and Garcia Ranch 
 
Channel 2: Transmit Bald, Kregor, Rocky and Highland 
       Receive 651 Pine, Station 31, SRVF Admin, Sydney, Station 39, 
   Pac Bell, Station 35, Shadybrook, and MCDF (Farm) 
 
Channel 3: Transmit Kregor and Highland 
       Receive Shady Brook, Los Vaqueros, Brentwood, Oakley, Rio Vista,   
   MCFS53 and Bethel Island 
 
The Sheriff’s Office has additional VHF tactical channels that are not monitored by the 
dispatch center. TAC 4 is a repeated channel that is used countywide. Two additional 
tactical channels are also used for vehicle-to-vehicle communications. The Sheriff uses 
UHF channels for courthouse security. Standalone, 800 MHz repeated systems are used 
for communication within each of the three detention facilities located throughout the 
County. In addition to these Sheriff’s frequencies, many individual police departments 
have their own tactical VHF and UHF frequencies.   
 
The agencies supported by the Contra Costa County Sheriff communication system are 
dispatched by the Contra Costa Sheriff’s Central Communications Unit, located in 
Martinez. This Center dispatches for the three Sheriff’s regions of the County (East, West 
and Central); the Danville, Lafayette, Moraga, Pittsburg, Oakley, Orinda, Rio Vista and 
San Ramon Police Departments; County Animal Control; and the Los Medanos College 
Police Department.  
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2.2.5 Antioch PD VHF Communication System  
The Antioch VHF system supports both the Antioch and Brentwood Police Departments. 
This is a VHF, 2-channel, simulcast system with 2 transmitters and 6 receivers. Repeater 
sites are located in Country Hills and the Water Tank on Longtree Way.  Antioch also has 
a tactical VHF channel that is not repeated.  Brentwood has two additional VHF, 
standalone, simplex repeaters that are used to support special events and training. 
Recently, Brentwood built a new 125 foot radio tower site.  
 
The Antioch dispatch center is located in the City of Brentwood, and dispatches for 
Antioch Police Department, Brentwood Police Department, and Antioch Animal Services.  
 
2.2.6 Walnut Creek PD UHF Communication System  
Walnut Creek Police Department operates a UHF conventional system with repeater 
sites on Sydney Drive, Ygnacio Valley Rd and Main St. They use additional UHF tactical 
channels. Dispatching is from the Walnut Creek Police Department dispatch center.  
 
2.2.7 Martinez PD UHF Communication System  
Martinez Police Department operates a UHF, conventional, narrowband system with 
repeater sites on Wildcroft, Alhambra Valley at Stonehurst, Golden Hills Park and a 
primary site on Harbor View Drive.  
 
Users are dispatched by the Martinez Police Department Dispatch, located in the City of 
Martinez.  
 
2.2.8 Pleasant Hill PD UHF Communication System  
Pleasant Hill Police Department operates a UHF 2-channel, repeated system with sites 
located at Boyd, Golden Park and Wildcroft. They have an additional UHF repeated 
channel for tactical use. Users are dispatched from the Pleasant Hill Police Department 
Dispatch Center.  
 
2.2.9 Concord PD UHF Communication System  
Concord operates a UHF system that serves the Concord and Clayton Police 
Departments. The system is a conventional UHF system with two repeated dispatch 
channels and one additional repeated tactical channel. Most of the vehicles are equipped 
with VHF mobiles for interoperability with the Sheriff’s Office. Users are dispatched by the 
Concord PD Dispatch Center.  
 
2.2.10 Additional Communication Systems  
East Bay Regional Parks (EBRP) – EBRP operates a VHF lowband system that provides 
coverage in Alameda and Contra Costa Counties for the 58 individual parks that make up 
the EBRP. The system is supported by multiple repeaters located throughout the area 
with 3 channels at each site. The first channel, referred to as Dispatch, has 13 receivers 
and 10 transmitters. The second channel, referred to as Park District / Fire, is similar to 
Dispatch. The third channel, referred to as Police Tactical, has 8 transmitters and 6 
receivers. None of the channels are narrowband or P25. A Harris DS-1 microwave ring 
connects the sites.  The agency also has a command vehicle with an ACU-1000. In 
addition to the lowband radios, police vehicles have VHF highband radios and use 
pyramid VHF repeaters. EBRP has their own dispatch center, Central Dispatch Center 
(CDC), located at the Park District's Police and Fire Headquarters in Castro Valley.  
County Connection – County Connection is the bus system that is used throughout 
Contra Costa County. They operate off a commercially-provided radio system.  Radios 
are used primarily to alert drivers of detours, schedule changes and other incidents that 
require contact with bus operators. Each bus has an emergency satellite unit that 
connects it to dispatch and is tested 2 times per month. Cell phones are used to contact 
dispatch when the radios are not working. During the night shifts, the agency issues and 
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uses NEXTELs for safety. On-board video is also recorded on the bus. Day Star is the 
maintenance provider for the radio and data systems. 
 
Bay Area Regional Transit (BART) – BART is a regional transportation provider for the 
Bay area, including Alameda and Contra Costa Counties. BART has an 800 MHz EDACS 
system with 10 channels, 7 low-level sites and an additional 40-60 underground sites. In 
addition, BART has a conventional repeated channel that has 4 repeater sites. There are 
3,000 radios on the system.   
 
Fisher Trunked UHF System

2.2.11 Contra Costa County Interagency Communications 

 – The Fisher system is a commercial, trunked UHF system 
that supports the Contra Costa Building Inspector, Contra Costa Animal Control, EMS 
agencies and Health Services’ Hazmat unit.  
 

Interoperability requirements for agencies in Contra Costa County are summarized in 
TABLE 2-4. County agencies listed on the left were surveyed and invited to indicate their 
“Current” and “Future” interoperability needs with the local, State or federal agencies 
listed across the top of the table. Current communications capabilities are indicated with 
a C on a green background.  Future required capabilities are shown with an F on a red 
background.  
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Table 2-1 Alameda County Radio Systems 
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Table 2-2 Alameda County Interagency Communications 
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Table 2-3 Contra Costa County Radio Systems 
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Table 2-4 System Attributes and Needs 
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3.0 Current Communications Problems 
 
 
 
 
In order to identify the future radio system needs of Contra Costa and Alameda Counties, 
it is necessary to first capture the current problems being widely experienced. We utilized 
both group agency meetings and an online survey to help us obtain this critical 
information. The sections that follow summarize and highlight these findings. 
 
3.1 Alameda County Communications Problems  
Communication systems in Alameda County are diverse, and many are aged. The 
increased need for interoperability, combined with aging radio systems and increased 
development, are central to many of the issues discussed below. CTA has included a 
copy of the group agency meeting records in APPENDIX A and TABLES C-6 through C-9 
of APPENDIX C contain additional comments provided by the survey participants.  
 
3.1.1 Problems Reported During Alameda County Interviews 
1. System reliability due to age and maintenance.  Frequent system failures that include 

fail-soft mode and complete system failures (no radio communications). 
 

2. Backup power capability at tower sites. 
 

3. Old and unreliable equipment.  
 

4. Portable battery life. 
 

5. Fleet mapping issues prevent even agencies on the same County system from 
communicating. 
 

6. Interoperability between County and non-County systems. 
 

7. Interoperability is complicated.  
 

8. Mixed use of 9-codes, non-standard codes, and plain English for day-to-day 
communications.  
 

9. Many different and incompatible systems.  
 

10. Missing or nonfunctional console patching. 
 

11. Interoperability via dispatcher-to-dispatcher telephone calls. 
 
12. Interference problems, including static and diminished volume levels.  

 
13. Lack of in-building coverage. 

 
14. Coverage holes. 

 
15. Coverage shortfalls in the new construction areas. 

 
16. Emergency alarming that does not override ongoing conversations. 

 
17. Nonworking emergency buttons on radios. 
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18. Emergency “red button” on the portable radios cannot be operated while wearing 
gloves. 
 

19. Emergency signals routed to individuals home dispatch center only (causes delays 
for firefighters operating outside their jurisdiction).  
 

20. Staffing of trained dispatchers. 
 

21. Lack of encryption. (Drug growers have been caught with stolen radios used to 
monitor the County radio system.) 
 

22. Ineffective AVL systems; vehicles do not show up reliably at the dispatch center due 
to incorrect and inconsistent installations. 
 

23. Cost of reprogramming for existing users when new users join the system. 
 

24. Communications capability among and between Communications/Dispatch Centers. 
 

3.1.2 Alameda County Online Survey Results 
Alameda County users, dispatchers and technical points of contact were asked to 
participate in an online survey that captured some information about their current 
communication systems.  APPENDIX C contains several tables that summarize the 
problems identified by the survey, as well as the level or seriousness of the perceived 
problems. TABLES C-1 and C-2 summarize the problems for trunked and conventional 
radio systems for Alameda County. Problems are listed in order of “overall” severity and 
are also ranked by discipline: fire, law enforcement, and all others.   
 
3.2 Contra Costa County Communications Problems  
CTA has consolidated the following list of problems by using information gathered during 
group agency meetings, information from the online operational survey and additional 
information that was provided to CTA.  CTA has included a copy of the group agency 
meeting records in APPENDIX A and APPENDIX C contains additional comments 
provided by the survey participants.  
 
3.2.1 Problems reported during Contra Costa Interviews 
1. Co-channel interference and bleed-over.  

 
2. Crowded channels. Not enough dedicated channels for agency use. 

 
3. Poor coverage in some parts of the County, especially in hilly/canyon areas. 

 
4. Poor in-building coverage throughout the County. 

 
5. Poor mobile data coverage.  

 
6. Cannot talk to maintenance services over the radio.  

 
7. Unable to speak to CHP, or State Parks. 

 
8. Some systems are fragile and non-redundant. 

 
9. Hard to reach dispatchers. 

 
10. Unsecured or insufficient monitoring of sites.  

 
11. A patch takes entirely too long to be effective for interoperability needs. Many times, 

just not possible due to hardware. 
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12. Current earpieces sometimes interfere with transmissions. 

 
13. Excessive wind and background noise on motorcycle mics even when used indoors. 

 
14. Maintenance. 

 
15. No procedures for management and use of the talkgroups and tactical channels. 

 
16. Trunked channels occasionally receive busy tones.  

 
17. Disabled emergency buttons on both mobile and portable radios.  

 
18. Dispatch unable to track vehicles.  

 
19. Dispatch cannot hear non-repeated tactical channels. 

 
20. Interoperability with local agencies difficult during major incidents. 

 
21. Dispatchers have to utilize the telephone to communicate with other 

communications/dispatch centers.  
 

22. Dispatchers lose communications with officers on pursuits when they exit the normal 
coverage area. 
 

23. Proprietary radio systems.  
 

24. Station tones are occasionally missed because of the dispatcher’s wait for a channel 
grant. 
 

25. NPSPAC mutual aid channels not programmed in all radios. 
 

26. Portable battery life.  
 

27. Training does not support the use of plain text in the PD’s and 10 codes make 
communication a challenge. As a result, fire does not talk to police that often.  
 

28. Sites periodically taken offline for maintenance, sometimes without notice.  
 

29. Personnel frequently have to utilize Nextels to communicate. 
 

3.2.2 Contra Costa County Online Survey Results 
Contra Costa County users, dispatchers and technical points of contact were asked to 
participate in an online survey that captured some information regarding the current 
communication systems in the County.  APPENDIX C contains several tables that 
summarize the problems identified by the survey, as well as the level or seriousness of 
the perceived problems. TABLES C-3 and C-4 summarize the problems for trunked and 
conventional for Contra Costa County. Problems are listed in order of “overall” severity 
and are also ranked by discipline: fire, law enforcement and all others.   
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4.0 System Attributes and Needs 
 
4.1 East Bay Regional Communication System Attributes  
CTA provided two data gathering processes that enabled users in Contra Costa and 
Alameda Counties to describe the characteristics needed in a new communication 
system. The following two sections provide a summary of the information gathered.   
 
4.1.1 Needs Reported During Interviews 
Users were asked to describe their needs in a new radio system during the group agency 
meetings. CTA has included a copy of the group agency meeting records in APPENDIX 
A and TABLES C-6 through C-9 of APPENDIX C contain additional comments provided 
by the survey participants. The list contained below summarizes the comments that were 
received during the group agency meetings. These needs are not listed in any particular 
order and are intended to show the diversity of needs.  However, the first two 
requirements were almost universally mentioned at all meetings and interviews. 
 
1. Interoperability with all public safety agencies that isn’t complicated. 

 
2. Bullet-proof reliability and redundancy. 
 
3. Simple to use. 
 
4. Selectable encryption. 
 
5. Subscriber units with a “cell phone” form factor for tactical/surveillance units. 
 
6. Subscriber unit display technology that will not fade with outdoor use by motorcycle 

patrols.  
 
7. Radios that do not draw on motorcycle battery reserves when the unit is not 

operating. 
 
8. Additional tactical talkgroups for command personnel, SWAT teams and hostage 

negotiators. 
 
9. Recorded and secure tactical talkgroup capability. 
 
10. Portable-based GPS tracking. 
 
11. Dispatch capability to create direct patches to diverse systems and talkgroups so that 

officers in dangerous situations don’t have to switch channels. 
 
12. Scanning with priority talk capability. 
 
13. Talk-around channels programmed into all radios for radio to radio communications 

in the event of system failure. 
 
14. GPS location information available on portable as well as on mobile units. 
 
15. GPS location sent to Communications/Dispatch automatically when a “man down” or 

emergency alarm button is operated. 
 
16. In-building coverage throughout the service area. 
 
17. Increased coverage in the valleys. 
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18. Simplex fireground channels. 
 
19. Standardized programming throughout the service area. 
 
20. Over-the-air-programming. 
 
21. County-wide channels. 
 
22. Ability to talk directly to CHP. 
 
23. Dual-band radios (700/800 MHz and VHF) for fire agencies. 
 
24. Emergency buttons that can be “felt” when using a fire glove. 
 
25. Ability to page specific radio subscriber units so that firefighters would not need to 

carry pagers. 
 
26. Audible alert signal for incoming transmissions on portable units.  
 
27. “Code 33” constant emergency alerts on “channel”. (Code 33 is an audible beeping 

signal that sounds every 5 seconds when the talkgroup is involved in an emergency, 
used to alert all users of emergency status on the talk group.) 

 
28. Large, clear alpha-numeric displays on portables. 
 
29. Verbal announcement feature to alert users of an inadvertent channel change. 
 
30. A unique audible sound to notify users they are on the home channel.   
 
31. More capacity.  
 
32. Immediate channel access. 
 
33. More dispatch channels. 
 
34. Smaller, lighter microphones, better audio quality and 8 + hour battery life are 

needed on portable units. 
 
35. PDA sized mobile data units. 
 
36. Ruthless pre-emption for public safety radio traffic over public service radio traffic. 
 
37. Mobile data as part of the radio system, rather than via commercial carrier. 
 
38. Audible alarms in all facilities activated from the portable radios, and a procedure for 

responding to alarms. 
 
39. Durable and intrinsically-safe radios. 
 
40. In-vehicle chargers.  
 
41. Radios that are safe in a wildland fire shelter. 
 
42. Local maintenance support with response time less than 1 hour to a 

communications/dispatch center and 2 hours to a site.  
 
43. Telephone interconnect via satellite capability at communications/dispatch centers. 
 
44. Dispatch able to connect talkgroups “on the fly.” 
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45. More recorded channels. 
 
46. Interoperability between the County system and Albany, BART and the City of 

Oakland. 
 
47. Agency tactical channels. 
 
48. Dedicated, incident-based channels.   
 
49. Users training on use of radio functions. 
 
50. Unit identifier of a calling radio displayed at communications/dispatch centers. 
 
51. Integrated mapping over the mobile data computers. 
 
52. Video in the vehicles. 
 
53. Mobile data computer capability to between Mobile Data Units. 

 
54. BRCSA System Attribute Ranking. 

 
4.1.2 Online Survey Results 
In addition to the questions asked during the group agency meetings, Alameda and 
Contra Costa County member agency users, dispatchers and technical points of contact 
were asked to participate in an online survey that captured their needs in a radio system.  
These results are included in TABLE C-5 of APPENDIX C. 
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5.0 Regulatory Issues 
 
 
 
 
Several significant regulatory or standards-related issues will impact the planning of a 
land mobile radio (LMR) system: 
● Migration to Digital Technology 
● Narrowbanding of LMR Frequencies below 512 MHz 
● The 700-MHz Public Safety Band 
● The 800-MHz Rebanding Plan 
● Reallocation of the 2-GHz Microwave Bands to Other Services 
● The 4.9-GHz Band 
 
Each of these issues will directly affect the technology that will be available to EBRCSA. 
 
5.1 Migration to Digital Technology 
The migration to digital technology is not, strictly speaking, a regulatory issue.  The 
Federal Communications Commission (FCC) has not mandated the use of digital 
modulation in any LMR band except for the new 700-MHz public safety band.  However, 
digital modulation has been encouraged by several regulatory proceedings. 
 
This migration is driven by several factors: 
● Rapid growth of wireless communications technologies and services, which has 

created an increased demand for radio frequency (RF) spectrum; 
● The need for improved security of voice communications; 
● The need to transfer more varieties of data; and 
● The availability of increased computing power for mobile and portable radio 

equipment. 
 
For decades, LMR systems have utilized analog FM voice technology.  The first trunked 
systems were based on analog modulation.  More recently, the major vendors of trunked 
radio systems offered dual-mode systems, supporting both analog and digital modulation.  
Now, the largest trunked radio system manufacturer, Motorola, only offers digital trunked 
radio systems.  Motorola’s largest competitor, Tyco Electronics, continues to offer dual-
mode trunked systems, but is focusing product development on its digital systems.  Most 
conventional radio systems are still analog, but digital systems are increasing in number. 
 
5.1.1 Digital Communications Techniques 
One of the primary advantages of digital communications is the ability to improve 
spectrum efficiency by increasing the number of communication paths or circuits per 
radio frequency (RF) bandwidth.  In LMR systems, there are two main techniques for 
accomplishing this: frequency-division multiple access (FDMA) and time-division multiple 
access (TDMA). 
 
In an FDMA system, spectrum efficiency is improved by dividing an existing RF channel 
into two (or more) narrower channels with one voice channel for each RF channel.  In a 
TDMA system, spectrum efficiency is improved by dividing the channel into two or more 
time slots with one voice channel per time slot.  For example, consider an existing system 
in the VHF or UHF band operating on 25-kHz channels.  Under the FCC’s narrowbanding 
plan, the licensee can either convert its system to operate in 12.5-kHz channels (the 
FDMA solution) or continue to use a two-slot TDMA solution in 25-kHz channels.  In 
either case, the spectrum efficiency mandate is achieved by creating two voice channels 
per 25 kHz of spectrum instead of one. 
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5.1.2 Advantages of Digital Technology 
5.1.2.1 Increased Capacity 
As explained above, the main potential advantage of digital technology is the increased 
capacity generated by improved spectrum efficiency.  Creating two or four voice channels 
per 25 kHz of spectrum doubles or quadruples capacity. 
 
5.1.2.2 Signal Recovery 
An analog repeater simply retransmits the signal it receives (along with noise and 
interference), while a digital repeater performs error correction on the received signal and 
retransmits it, removing noise and interference in the process. 
 
A similar process takes place in a digital mobile or portable radio.  The subscriber unit 
performs error correction on the received signal, providing better audio quality in weak-
signal areas at the fringes of the coverage area. 
 
The drawback to this is that, to the user, there is no sense of signal degradation at the 
fringes.  Instead, audio simply disappears suddenly at the limits of radio coverage.  
Conversely, analog voice quality gradually degrades as the user approaches the fringes 
of the coverage area and thus provides the user some warning that they may soon be out 
of range. 
 
5.1.2.3 Encryption 
Although analog encryption schemes are still available for conventional radio systems, 
trunked radio system vendors only offer digital encryption.  Digital encryption is more 
secure than analog encryption and does not reduce understandability as older methods 
did. 
 
Even without encryption, digital systems provide some protection against casual 
eavesdropping because most scanners cannot decode digital signals.  However, 
because there are digital scanners capable of decoding and tracking trunked digital radio 
systems, encryption is the only way to ensure security. 
 
5.1.2.4 Mobile Data 
Digital modulation schemes offer the potential for improvements in data rates for mobile 
data applications.  Until recently, most LMR vendors offered a data rate of 19.2 kbps per 
25-kHz channel.  This meets the FCC regulatory requirements for narrowbanding in the 
VHF and UHF bands and for the new narrowband channels in the 700-MHz public safety 
band.  However, newer technology utilizing scalable adaptive modulation (SAM) offers 
data rates from 32 to 96 kbps in a 25-kHz channel. 
 
In addition, higher data rates are possible in broadband channels in the 700-MHz band 
and the new 4.9-GHz public safety band.  These broadband channels are compatible 
with commercial technologies such as WiFi and CDMA.   
 
5.1.3 Disadvantages of Digital Technology 
5.1.3.1 Cost 
The costs associated with digital technology have been significantly higher than with 
analog technology, but digital equipment prices continue to drop.  We expect that 
eventually the difference in price between analog and digital systems will no longer be an 
issue.  At the present time, digital infrastructure equipment like repeaters and voters is 
about ten percent more expensive than comparable analog or dual-mode equipment, 
while digital subscribers can be 30 to 50 percent more expensive than analog subscriber 
units. 
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5.1.3.2 Interoperability 
Interoperability remains a challenge for everyone, but especially for digital radio systems.  
Consider the following: 
 
● Analog conventional radio systems offer true over-the-air compatibility—unless the 

systems are in different frequency bands. 
 
● Historically, trunked radio systems from different vendors do not provide over-the-air 

compatibility with neighboring systems.  In order to provide communications between 
dissimilar systems, radio vendors must provide patches or other fixes that allow users 
to talk with each other on an as-needed basis.  The alternative is to specify direct 
over-the-air compatibility with neighboring systems, which typically results in a sole-
source procurement. 

 
● Even trunked radio systems from the same vendor may not be able to communicate 

with each other.  New subscribers may be able to communicate on older systems, 
but the older subscriber units may not work on the new systems.  This provides 
“halfway” compatibility.  

 
These problems continue to make interoperability with adjacent jurisdictions using 
diverse systems and frequency bands a serious technical and operational challenge. 
 
5.1.3.3 Latency 
Digital radio systems have an inherent latency, which is the time it takes to translate an 
analog voice signal into a digital format and then translate it back to analog voice at the 
receiver.  This latency can be minimized within a single radio system, but when two 
systems are patched together, the analog-to-digital-to-analog conversion is performed 
twice rather than once, doubling overall latency and causing greater difficulty for field 
personnel. 
 
5.1.4 Project 25 
The Association of Public-Safety Communications Officials International (APCO), in 
conjunction with the Telecommunications Industry Association (TIA) and others, initiated 
APCO Project 25 (P25) to promote a single non-proprietary set of standards for digital 
radio communications.  The purpose of the standards was two-fold: 
 
● to improve interoperability between law enforcement agencies; and 
● to provide greater competition and cost savings in the procurement of radio 

equipment. 
 
5.1.4.1 Phase I 
P25 standards are being developed in two phases.  Phase I, designated ANSI/TIA/EIA-
102, is an FDMA technology based on one voice or data channel per 12.5-kHz RF 
channel.  Phase I standards are basically complete, though some improvements are still 
needed.  The standards leave room for vendors to add proprietary features that go above 
and beyond the P25 standards. 
 
5.1.4.2 Phase II 
Phase II has several goals.  One goal is to define technology standards that will provide 
one voice channel per 6.25 kHz of spectrum.  The P25 committee is currently focusing its 
efforts on a TDMA standard based on a two-slot 12.5-kHz channel.  The standard 
requires that any Phase II equipment must be backward-compatible to communicate in 
Project 25 Phase I mode. 
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Phase II will also define IP-based interconnection (“inter-subsystem interface” or ISSI) 
standards for P25 radio systems from different manufacturers.  This will allow seamless 
roaming and wide-area calling across multiple radio systems. 
 
5.1.4.3 Compliance Assurance 
There has been much concern that P25-compliant equipment from various manufacturers 
is not necessarily interoperable.  The P25 standards are vague and leave room for 
vendors to add proprietary features.  With so much attention currently focused on 
interoperability, the National Institute of Standards and Technology (NIST) are working 
with TIA to develop the P25 Compliance Assurance Program (CAP).  Soon there will be 
definitive information available to assure that P25 equipment really does interoperate. 
 
5.1.5 TSB-88 
Before digital modulation technologies were developed, analog radio systems were 
designed based on a large body of empirical knowledge.  Engineers were able to draw 
upon years of collective experience in the propagation characteristics of analog radio 
systems, translating acceptable communications to signal level targets.  This is not the 
case with the new digital technologies. 
 
Each digital modulation technique has different characteristics, and each manufacturer’s 
products may have different error correction capabilities.  As a result, very little 
information has been published on digital propagation outside of information published by 
vendors on their unique products and coverage philosophies. 
 
In an effort to fill the need for a common reference point in the field of digital radio 
propagation, the Telecommunications Industry Association/Electronic Industries Alliance 
(TIA/EIA) released Telecommunications Systems Bulletin 88 (TSB-88), Wireless 
Communications Systems - Performance in Noise and Interference-Limited Situations -
Recommended Methods for Technology-Independent Modeling, Simulation, and 
Verification.  Although not a true regulatory (FCC-inspired) action, TSB-88 and its latest 
revisions have already had an effect on the design of two-way radio systems. 
 
TSB-88 is a beginning step, or basic guideline, for defining and predicting 
digital/narrowband propagation.  It defines many of the elements of radio system 
coverage in common terms.  It includes sections devoted to service area, testing 
methodology, propagation models, reliability, and noise and frequency coordination.  It 
has achieved “quasi-standard” status, in that no other document or statement on the 
subject exists.  Once there is more experience in the actual field performance of digital 
systems, these lessons can be applied to the provisions of TSB-88. 
 
The design of any radio system involves a certain degree of risk.  As the vendor’s 
engineers approach each project, they must account for this risk factor in their overall 
system design.  A system designed with an overly optimistic propagation model runs the 
risk of not meeting the coverage requirements of the purchaser.  A design that is overly 
conservative can reduce this risk to negligible levels, but the price of the system may be 
exorbitant.  TSB-88 takes a very conservative approach to radio propagation and system 
design.  This encourages a design that provides reduced risk for the vendor but possibly 
higher expense for the customer. 
 
CTA recommends, and will assist EBRCSA in designing, a radio system that considers 
the provisions of TSB-88.  However, designing the system to meet all of the actual and 
implied recommendations of TSB-88 may lead to an overdesigned system and excessive 
costs.  Because of its “quasi-standard” status, TSB-88 “compliance” will be an issue in 
any liability or conflict situation.  We recommend that TSB-88 be taken into consideration 
during the design of the system but that the provisions of TSB-88 be applied 
appropriately to the unique needs of EBRCSA. 
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5.2 Narrowbanding of LMR Spectrum below 512 MHz 
In 1992, the FCC began a proceeding to increase spectrum efficiency in the Private LMR 
(PLMR) bands below 512 MHz.  The “Refarming Proceeding”, as it became known, 
introduced major changes in these bands. 
 
5.2.1 New Narrowband Channels 
The FCC created new narrowband channels in the 150-174 (VHF High), 421-430, 450-
470 and 470-512 MHz (UHF) bands. 
 
In the VHF highband, where existing 25-kHz (wideband) channels were spaced at 15 
kHz, new narrowband channels were created 7.5 kHz from existing channels.  The new 
channels may only be licensed for bandwidths of 12.5 kHz or less. 
 
In the UHF bands, where existing 25-kHz channels were spaced 25 kHz apart, new 
channels were created at 12.5 kHz and 6.25 kHz from existing channels.  The channels 
12.5 kHz from existing channels are available for licensing at 12.5-kHz or less 
bandwidths, and those 6.25 kHz from existing channels are available for licensing at 
6.25-kHz or less bandwidths.  
 
The new channels are available for licensing now, but availability may be limited by 
wideband incumbents operating on the adjacent channels. 
 
5.2.2 Narrowband Equipment Requirements 
All new LMR equipment placed on the market today must be capable of operating at a 
spectrum efficiency of one voice channel per 12.5 kHz of channel bandwidth.  This can 
be accomplished by using either FDMA technology, transmitting a single voice channel in 
12.5-kHz RF channel, or TDMA technology, transmitting two voice channels in a 25-kHz 
RF channel.  (For data transmitting equipment, the efficiency standard is 4800 bps per 
6.25 kHz of channel bandwidth.) 
 
Although new equipment must be capable of operating in more efficient modes, licensees 
are still allowed to operate this equipment at the old wideband efficiency standard of one 
voice channel per 25 kHz of channel bandwidth. 
 
In 1995, when these rules were adopted, the FCC believed that the congested conditions 
in the refarming bands would provide a “natural inducement” for users to migrate to 
narrowband equipment.  However, very few incumbents have migrated to the narrower 
bandwidths, so the FCC reconsidered its decision that the migration be wholly voluntary. 
 
5.2.3 Deadline for Wideband Equipment Manufacture 
The FCC decided to prohibit manufacture and importation of equipment capable of 
operating at only one voice channel per 25 kHz of bandwidth after January 1, 2011.  At 
that time, new equipment must be capable of operating at the 6.25-kHz efficiency 
standard. 
 
5.2.4 Deadline for Migration 
The deadline for conversion to 12.5-kHz efficiency is January 1, 2013 for all licensees.  
After that date, all licensees in the bands 150-512 MHz must operate at one voice 
channel per 12.5 kHz of bandwidth.  Users may still use 25-kHz channels as long as the 
spectrum efficiency standard is met (two voice channels). 
 
The FCC has declined to set a deadline for conversion to 6.25-kHz efficiency. 
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5.2.5 Deadline for Wideband Applications 
The FCC also set January 1, 2011 as the deadline for applications for new wideband 
licenses and modifications to existing wideband licenses.  This allows users flexibility to 
maintain and expand existing systems until two years before the migration deadline. 
 
5.2.6 Trunking in the VHF and UHF Bands 
As part of the Refarming Proceeding, the FCC established rules for trunking in the VHF 
and UHF bands.  The rules allow trunking as long as concurrence is obtained from 
affected licensees within 70 miles of the proposed trunked station.  The term “affected 
licensees” refers to stations with assigned frequencies 15 kHz or less from a proposed 
trunked station with 25-kHz bandwidth, 7.5 kHz or less from a proposed trunked station 
with 12.5-kHz bandwidth and 3.75 kHz or less from a proposed trunked station with 6.25-
kHz bandwidth.  In lieu of concurrence, an applicant may provide an engineering study 
that demonstrates that the proposed station interference contour does not overlap the 
affected licensee’s service territory.  Rules for trunking below 512 MHz require so much 
coordination with neighboring licensees that they make the implementation of trunking 
systems in these bands difficult. 
 
5.2.7 Impact of Narrowbanding on Radio Systems in Alameda and Contra 
Costa Counties 
Radio system owners in Alameda and Contra Costa counties may legally continue to 
operate their existing 25-kHz VHF and UHF systems until 2013, but will eventually face a 
reduction in bandwidth, which may result in a reduction in coverage.  The FCC’s decision 
provides sufficient time to plan for the transition. 
 
If an existing wideband radio system is adequate, it may make sense to maintain it as is 
until the transition date is closer.  However, major new investments in equipment should 
be based on more spectrum efficient technologies. 
 
5.3 The 700-MHz Public Safety Band 
The 700-MHz Public Safety Band was allocated by the FCC in response to the Balanced 
Budget Act of 1997 (BBA 97).  The BBA 97 mandated that, as part of the digital television 
(DTV) transition, TV broadcasting cease on Channels 60-69, and 24 MHz of the 
recovered spectrum be allocated to public safety communications. 
 
5.3.1 Digital TV Deadline 
The BBA 97 required that the DTV transition be completed by December 31, 2006, but 
added provisions that could have delayed the transition indefinitely. 
 
In 2005, because of the slow pace of the transition, and because of the increased focus 
on public safety communications and interoperability, Congress passed the Digital 
Television and Public Safety Act of 2005, which set a date certain of February 17, 2009 
as the deadline for conversion of all TV stations to DTV and cessation of broadcasting in 
channels 60-69. 
 
5.3.2 Objectives 
The FCC originally established the public safety band at 764-776/794-806 MHz.  The 
FCC’s decision in August 2007 moved the band to 763-775/793-805 MHz.  The FCC 
adopted rules to provide spectrum efficiency, interoperability and flexibility.  The band 
was a combination of narrowband channels (primarily for voice communications) and 
wideband channels for data communications.  Licensees are allowed to aggregate 
channels to create wider channels to support TDMA technology and to provide higher 
data rates. 
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5.3.2.1 Narrowband Channels 
Half of the band is allotted to 960 narrowband (6.25-kHz) channels.  Originally, these 960 
channels were split into two segments, 764-767/794-797 MHz and 773-776/803-806 
MHz.  These have now been consolidated and moved to 769-775/799-805 MHz.  The 
FCC seeks to promote spectrum efficiency by requiring a standard of one voice channel, 
or one data channel of 4800 bps, per 6.25 kHz of bandwidth.  The FCC has not 
mandated a specific technology for meeting this requirement, but all systems licensed for 
this band must use some form of digital modulation. 
 
5.3.2.1.1 Channel Aggregation 
Channels were allotted in groups of four.  This allowed a licensee flexibility to aggregate 
two or four narrowband channels to create a single 12.5- or 25-kHz channel, as long as 
the overall spectrum efficiency is one voice channel, or one data channel of 4800 bps, 
per 6.25 kHz. 
 
In some regions of the country, including Region 6 (Northern California), regional 
planning committees have elected to allot channels in groups of two.  This assumes that 
the dominant technology to be used in the band will be a two-slot TDMA solution (such as 
Project 25 Phase II).  This method of allotting channels eliminates the problem of 
“orphaned channels,” 12.5-kHz channels left when a licensee implements a 12.5-kHz 
system in 25-kHz channel allotments and doubles the total number of available channels. 
 
5.3.2.1.2 Deadline for 6.25-kHz Efficiency 
A licensee is allowed to operate at 12.5-kHz efficiency, but only until 2017.  By 2015, all 
equipment manufactured and marketed for use in the 700-MHz band must meet the 6.25-
kHz efficiency mandate, and no new applications for systems operating at 12.5-kHz 
efficiency will be accepted.  By 2017, all systems in the band must operate at 6.25-kHz 
efficiency. 
 
5.3.2.1.3 Regional Planning Committees 
Most of the narrowband channels will be administered by regional planning committees in 
the same fashion as the 800-MHz NPSPAC band has been.  The regions are the same 
as at 800-MHz with a few exceptions (Michigan and Connecticut).  Regional planning 
committees are in various stages of forming and preparing plans for approval by the 
FCC.  As of the writing of this report, seven regional plans have been approved, six more 
have amendments pending approval and ten more are pending initial approval.  The 
Region 6 (Northern California) plan is in process but has not been submitted to the FCC. 
 
5.3.2.1.4 State Licenses 
Recognizing the need of states for frequencies across a wide geographic area, the FCC 
issued state licenses for 192 narrowband channels.  These licenses are not subject to the 
regional planning process.  The license grants require states to provide “substantial 
service” to their populations by specific deadlines.  If the deadlines are not met, the 
licenses will be modified accordingly.  Frequencies that are unused will revert to the 
general use spectrum to be administered by regional planning committees. 
 
5.3.2.1.5 Interoperability Spectrum 
The narrowband channel plan includes 128 interoperability channels.  These channels 
are administered by State Interoperability Executive Committees (SIECs).  The FCC 
requires the use of Project 25 Phase 1 common air interface on these channels. 
 
5.3.2.2 Broadband Channels 
Until 2007, the other half of the 700-MHz band was allotted to wideband (50-kHz) 
channels at 767-773/797-803 MHz.  These channels were envisioned for high-speed 
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data systems.  Three 50-kHz channels could be aggregated to create a single 150-kHz 
channel with a minimum data rate of 384 kbps.  In August 2007, the FCC reorganized the 
spectrum to create a single 10-MHz spectrum block for broadband communications. 
 
5.3.2.2.1 Public/Private Partnership 
In August 2007, the FCC released a Report and Order to reorganize the wideband 
spectrum and create a 10-MHz spectrum block at 763-768/793-798 MHz to be licensed 
to a single non-profit “Public Safety Broadband Licensee.”  This licensee will be 
responsible to work with a commercial licensee of the “D Block” of 700-MHz commercial 
spectrum to build a nationwide broadband network for the use of local public safety 
users.  The 700-MHz Public/Private Partnership are intended to allow commercial use of 
the spectrum on a secondary basis while maintaining public safety pre-emptive priority.  
In an emergency, public safety licensees will have access to the D-Block spectrum as 
well. 
 
In November 2007, the FCC selected the Public Safety Spectrum Trust (PSST) to be the 
Public Safety Broadband Licensee.  PSST’s first order of business was to create a 
“Bidder Information Document” for prospective D Block licensees.  This document 
outlined the needs, desires and expectations of public safety agencies for the proposed 
broadband network.  The much-anticipated auction of 700-MHz spectrum concluded in 
March 2008 and the only bid on the D Block did not meet the reserve price.  The failure of 
the auction has resulted in much finger-pointing, but most commentators agree that 
requirements for coverage of 99.3 percent of the population, the need for “hardening” of 
sites, and the need to negotiate a service agreement with the PSBL in a short period of 
time or face the forfeiture of $150 million were contributing factors. 
 
5.3.2.2.2 Proposed Changes 
Since March 2008, the FCC has released two further notices of proposed rule-making 
(FNPRMs) seeking to remove the obstacles that scared off potential D-Block bidders in 
the first auction.  Among the proposals are the following: 
 
● Instead of a single nationwide license, allow licensing on a regional basis, with the 

regions based on the 55 regional planning committee regions. 
● The technology for the nationwide network will be either LTE (short for Long-Term 

Evolution) or WiMAX, the technologies of choice for commercial wireless third-
generation (3G) networks. 

● All 20 MHz of the spectrum in both the D Block and the public-safety band will be 
used to create a single consolidated network.  The proposals clarify circumstances 
where public-safety entities are given priority over commercial users. 

● Licensee(s) will have 15 years instead of ten years to build the system and the build-
out requirements are adjusted accordingly. 

● Require changes to the by-laws and composition of the PSBL. 
● Increase the amount of money available to pay for reconfiguration of 700-MHz 

incumbent licensees from $10 million to $27 million. 
 
Final rules have not been released.  We expect rules will be adopted and a new auction 
for the D Block will be held sometime in 2009. 
 
5.3.3 Availability 
With the pending rule changes and auction, the 700-MHz band remains in flux.  Existing 
licensees cannot be relocated until the D Block licensee is selected.  Then these 
licensees will have to relocate, with expenses paid by the D Block licensee.  Regional 
Planning Committees have had to rewrite their plans to address the changes to the 
narrowband channels and the subsequent repacking of channel allotments.  Although this 
process is less complex than the 800-MHz rebanding situation, it has created some 
confusion. 
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The proposed rules would require all existing narrowband licensees to be relocated within 
one year after funding is obtained from the D Block licensee.  Since the auction will not 
take place until 2009, this means that relocation of these licensees will probably not be 
completed until 2010.  This may delay the availability of narrowband spectrum in some 
locations. 
 
After February 17, 2009, analog TV stations will cease operations, removing a great 
obstacle to the implementation of 700-MHz systems.  Narrowband channels can be 
licensed now wherever an RPC has an approved plan with the FCC and the channels 
selected comply with the latest FCC channel plan.  The draft Northern California plan 
allots 57 12.5-kHz channels to Alameda County and 40 channels Contra Costa County. 
 
5.4 Rebanding the 800-MHz Band 
By this time nearly everyone in the field of two-way communications is familiar with the 
800-MHz rebanding situation.  Rebanding began in 2005 and was slated to be complete 
by June 26, 2008.  That date has passed, and the end is nowhere in sight. 
 
The original rebanding proposal was introduced in 2001 when, in response to 
documented interference issues, Nextel Communications proposed a drastic realignment 
of the 800-MHz band.  In 2004, the FCC adopted a rebanding plan with the goal of 
completing the process in three years. 
 
5.4.1 Before Rebanding 
5.4.1.1 Frequency Allocations at 800-MHz 
The 800-MHz band evolved over the years to produce the arrangement illustrated below.  
The segments 806-809.75/851-854.75 and 816-821/861-866 MHz were licensed 
geographically by Economic Areas (EAs) to the Specialized Mobile Radio (SMR) Service 
with some incumbent public safety and other licensees who were grandfathered when the 
EA licenses were auctioned. 
 

 
 
The segment 809.75-816/854.75-861 MHz was allocated to four categories of users 
(SMR, Public Safety, Business, and Industrial/Land Transportation), with the different 
categories interleaved. 
 
The segment 821-824/866-869 MHz, known as the NPSPAC band, is allocated solely to 
Public Safety. 
 
Above 824 and 869 MHz are the cellular blocks A and B.  Below 806 MHz is the new 
700-MHz Public Safety band and its remaining incumbent TV stations.  The band 849-
851 MHz is the Commercial Air-Ground Radiotelephone Service. 
 
5.4.1.2 Interference Mechanisms 
The reason for rebanding has been the many reports of interference to 800-MHz public 
safety radio systems from Specialized Mobile Radio (SMR), Enhanced SMR (ESMR) and 
cellular telephone systems (collectively referred to as Commercial Mobile Radio Services 
or CMRS) in the 800-MHz bands. 
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Most public safety radio systems are designed to cover as much territory with as few 
sites as possible.  This leads to systems with sites located at high elevations and 
operating at high power levels.  Mobile and portable receivers for these systems are 
relatively sensitive to weak signals. 
 
Modern cellular and ESMR systems are designed to reuse the limited number of 
channels as often as possible in order to support the maximum number of customers.  In 
contrast to public safety, cellular sites are located at lower elevations with lower power 
levels. 
 
When a public safety radio is operated in close proximity (by frequency and geography) 
to a CMRS site, the potential for interference increases.  The problem is exacerbated by 
the high duty-cycles of SMR systems. 
 
The three main categories of interference involved are intermodulation, receiver 
desensitization and transmitter sideband noise. 
 
Intermodulation is caused by the undesired mixing of two or more frequencies.  This 
mixing produces signals at frequencies that are the combination of sums and differences 
of the frequencies being mixed.  Intermodulation can take place in transmitters, receivers 
or elsewhere and creates unwanted signals that block desired signals.  This is especially 
a problem when the desired signal is weak as in traditional noise-limited systems. 
 
Receiver desensitization (or “desense”) is caused when a nearby strong signal overloads 
the “front-end” amplifier of a receiver, reducing the gain of the amplifier in the radio and 
thereby inhibiting its ability to receive the desired signal.  The effect to the user is the 
creation of “holes” in radio system coverage.  A mobile or portable radio operating near 
an ESMR site will simply not be able to hear calls from its own system.  
 
Transmitter sideband noise is produced by the modulation of the carrier frequency.  
Modulation produces frequencies above and below the carrier.  The FCC sets limits as to 
how much energy can be transmitted beyond the limits of a channel, but when a 
transmitter is nearby, sideband noise can override the weaker desired signal. 
 
5.4.2 The FCC Rebanding Plan 
After much debate, the FCC adopted the following plan:  
 
(1) All non-Nextel (now Sprint Nextel) incumbents would be relocated from the 806-

809/851-854 MHz General Category band.  These licensees would be relocated to 
former Sprint Nextel channels in the 809.75-816/854.75-861 MHz band. 

 
(2) The NPSPAC band is being moved from 821-824/866-869 MHz to the new NPSPAC 

band at 806-809/851-854 MHz.  In most instances, NPSPAC licensees will simply 
change frequencies by 15 MHz. 

 
(3) Existing Public Safety systems and non-cellular Business, Industrial and Land 

Transportation (B/ILT) and SMR systems operating on interleaved channels between 
809-816/854-861 MHz will continue to operate on those channels. 

 
(4) Sprint Nextel will relocate all of its 800-MHz operations to the 817-824/862-869 MHz 

band, and will vacate all channels it now uses in the 806-817/851-862 MHz band 
segment.  Public safety agencies and later critical infrastructure industries (CII) will 
have exclusive access to all channels vacated by Sprint Nextel in the interleaved 
portion of the band below 817/862 MHz for a limited period of time. 
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(5) The FCC created an Expansion Band at 815-816/860-861 MHz.  Incumbent Public 
Safety licensees will be given the option to relocate from this band to avoid potential 
interference from the new ESMR band above 817/862 MHz. 

 
(6) The FCC also created a Guard Band at 816-817/861-862 MHz.  Any 800 MHz 

licensee may relocate to this spectrum, but will be afforded less protection from 
interference than licensees in the lower part of the 800-MHz band. 

 
(7) Non-Sprint Nextel ESMR operations below 816/861 MHz may stay where they are, 

but will be subject to a stringent non-interference obligation. 
 
(8) Sprint Nextel has received 10 MHz of spectrum at 1910-1915/1990-1995 MHz. 
 
(9) All costs for all licensees affected by band reconfiguration will be paid up front by 

Sprint Nextel. 
 
Below is an illustration of the 800-MHz band allocations after the transition is completed.  
In certain parts of the country, most notably border areas and areas served by 
SouthernLINC, the plan is different. 
 

 
 
5.4.3 Rebanding Management 
The FCC ordered the five largest stakeholders in the 800-MHz band to select a Transition 
Administrator (TA) to oversee the process.  The selection team chose BearingPoint, a 
management consulting firm, and its partners, Squire, Sanders & Dempsey L.L.P, and 
Baseline Telecom, Inc. 
 
The TA is responsible to oversee the administrative and financial aspects of band 
reconfiguration, provide accountability for the reconfiguration process and help facilitate 
band reconfiguration with minimal disruption to licensees, particularly public safety 
entities.  It also authorizes the disbursement of funds for band reconfiguration and 
resolve funding disputes through mediation. 
 
5.4.4 Negotiation Process 
Each licensee must negotiate separate agreements with Sprint Nextel for planning 
funding (PFA) and for actual frequency relocation.  The planning funding agreement is 
optional but highly recommended for any beyond the simplest 800-MHz radio systems.  
The TA must review and approve each agreement. 
 
During the negotiation period, Sprint Nextel and the licensee seek to come to a frequency 
relocation agreement (FRA), including costs and schedule.  If no FRA is reached during 
that time, the matter will be referred for resolution to the TA for a 30-working-day 
mediation period.  If there is still disagreement at that time, it will be sent to the FCC for 
de novo review. 
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5.4.5 Timetable 
The TA’s reconfiguration schedule was based on four reconfiguration “waves,” with each 
NPSPAC region assigned to one of the waves.  Each wave consisted of two stages.  
Stage 1 began the rebanding process for licensees on channels 1-120 (806-809/851-854 
MHz), while Stage 2 began the rebanding process for licensees in the Expansion Band or 
in the NPSPAC band.  By this time, all licensees with affected frequencies, except those 
near the Mexican border, should be actively involved in the rebanding process. 
 
Wave 1, Stage 1 rebanding officially began on June 27, 2005.  The schedule was 
supposed to provide for completion of band reconfiguration within 36 months (i.e., by 
June 26, 2008).  However, that date has passed, and many public safety licensees are 
still in negotiations.  The process of negotiations, planning and reconfiguration is 
painstaking.  For example, the National Capital Region (NCR), consisting of the District of 
Columbia and several of the surrounding counties, requested a waiver to complete 
rebanding in January 2013.  At the request of Fairfax County, Virginia, the FCC has given 
the NCR until November 2008 to produce a revised schedule.  Other regions have 
schedules nearly as long. 
 
5.4.5.1 Border Areas 
In 2008, the U.S. negotiated an 800-MHz spectrum agreement with Canada, which will 
allow rebanding to proceed in areas near the Canadian border.  The FCC recently 
announced that rebanding would begin in these areas on October 14, 2008 and should 
be completed by April 14, 2011.   
 
There is no news regarding an 800-MHz spectrum agreement along the Mexican border.  
Until an agreement is finalized, the FCC has exempted border-area licensees from 
beginning the rebanding process until they receive a frequency proposal report (FPR) 
from the TA. 
 
5.4.6 Application Freeze 
During the negotiation periods, when the FCC announced the beginning of the transition 
for a particular region, there is a temporary freeze on new 800-MHz applications within 70 
miles of that region.  The freeze will begin 30 days before the voluntary negotiations 
period and end 30 working days after the mandatory negotiations period—approximately 
eight months.  At the time of this report, most of the nation is under a licensing freeze 
because rebanding negotiations are ongoing. 
 
The FCC will grant a special temporary authority (STA) to applicants during the freeze 
period, but it determines on a case-by-case basis whether systems licensed under the 
STA are eligible for reimbursement by Sprint Nextel. 
 
5.4.7 Recent Developments 
5.4.7.1 Sprint Nextel Waiver Request 
Under the original rebanding rules, Sprint Nextel was required to vacate its pre-rebanding 
interleaved channels by June 26, 2008, the original deadline for the completion of 
rebanding.  Since rebanding is nowhere near completion, Sprint Nextel requested a 
waiver from the FCC to allow it to remain on these channels until they are actually 
needed by public-safety licensees.  The FCC has approved a plan that allows Sprint 
Nextel to vacate spectrum in stages, with all spectrum vacated by March 31, 2010. 
 
5.4.7.2 Vacated Spectrum 
Sprint Nextel is in the process of vacating spectrum in the 809-809.5/854-854.5 MHz 
band.  The FCC plans to establish a website identifying available channels.  Application 
procedures and filing windows will be announced by public notice.  CTA will be watching 
diligently for this announcement and will inform our clients immediately. 
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5.4.8 Conclusion 
The situation at 800 MHz is constantly changing.  By this time, most licensees are 
already into the process of planning, while some have completed planning and a few 
have even completed rebanding.  The process is going to extend far beyond 2008, but 
the FCC, the TA and Sprint Nextel are under pressure to keep it moving. 
 
Licensees must make a careful accounting of all their equipment and systems in the 800-
MHz band, including stored caches of mobiles and portables.  Keep in mind 
interoperability arrangements and mutual aid channels.  Licensees with frequencies in 
the 809-816/854-861 MHz band will remain where they are, but they may have 
subscribers or base stations programmed for mutual aid channels or neighboring 800-
MHz systems, which will require reprogramming or retuning. 
 
Licensees must make a careful accounting of time, expenses, and projected spending 
during retuning.  Negotiations have been difficult, so sound documentation is required to 
justify all expenses. 
 
Agencies in the process of submitting applications for 800-MHz frequencies must take 
the temporary application freeze into consideration when planning a new 800-MHz 
system.  After the freeze, there may be more spectrum available for licensing.  If 
frequencies are needed immediately, an applicant may see a special temporary 
authorization (STA).  Soon, there may be new spectrum available in the 800-MHz band 
as Sprint Nextel vacates channels. 
 
5.5 Fixed Microwave Services Relocation 
5.5.1 The Lower 2-GHz Band 
In 1994, the FCC reallocated the 1850-1990 MHz Fixed Microwave Services (FMS) 
(Lower 2-GHz) band to Personal Communications Services (PCS).  Any microwave 
licensee remaining in the band after April 4, 2005 is now relegated to secondary status, 
meaning the system must not cause interference to PCS systems and is no longer 
subject to interference protection from PCS systems.  If a PCS licensee requires use of 
the spectrum, the FMS licensee will be required to relinquish its license within six months 
of notification. 
 
5.5.2 The Upper 2-GHz Band 
The FCC has reallocated the 2110-2150/2160-2200 MHz FMS band to Emerging 
Technologies (ET), including the Advanced Wireless Service (AWS) and Mobile-Satellite 
Service (MSS).  The 2110-2150 and 2160-2180 MHz segments have been reallocated to 
AWS, and the 2180-2200 MHz segment has been reallocated to MSS. 
 
The FCC has decided that relocations in this spectrum will be subject to a mandatory 
negotiation period during which the ET licensees must negotiate with the FMS 
incumbents to relocate to comparable facilities.  Once the mandatory negotiations period 
has ended, an ET licensee may relocate a FMS incumbent involuntarily.  The ET licensee 
must still pay to relocate the incumbent, but there are no negotiations regarding costs. 
 
5.5.2.1 Relocations by AWS Licensees 
The first auction for AWS spectrum (2110-2150 MHz) ended in September 2006.  Soon 
after, the winning bidders began notifying incumbent microwave licensees to begin 
negotiations.  Each non-public safety microwave licensee will have two years to 
negotiate, while public safety will have three years.  The relocation rules will sunset 
approximately 10 years later, at which time microwave licensees will be secondary to 
AWS licensees in the band. 
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5.5.2.2 Relocations by MSS Licensees 
The involuntary relocation procedures for 2180-2200 MHz have already begun.  MSS 
licensees may notify licensees in this band to relocate at any time with six months notice.  
However, the MSS licensees have been slow to implement services, and many MSS 
licensees have argued that they can peacefully coexist with incumbent microwave 
licensees.  Relocation procedures will sunset December 9, 2013, after which time 
microwave licensees will be secondary to MSS in this band. 
 
5.5.3 Conclusion 
Any microwave licensee operating in the 1850-1990 MHz band should be making plans 
to relocate immediately to other spectrum.  These licensees are secondary to PCS and 
may cause or be subject to harmful interference. 
 
Incumbent microwave licensees operating in the 2110-2150/2160-2200 MHz band should 
continue to operate in the band until approached by an AWS or MSS licensee to 
negotiate relocation.  All relocation costs will be paid by the ET licensee. 
 
Based upon CTA’s research of the FCC ULS database, there appear to be nine active 2-
GHz calls signs in Alameda County and two active 2-GHz calls signs in Contra Costa 
County.  CTA can assist the affected EBRCSA members in the relocation process, 
providing engineering, cost estimation and negotiation assistance. 
 
5.6 The 4.9 GHz Band 
5.6.1 Band Plan 
In 2003, the FCC established rules for the 4.9 GHz Public Safety Band.  The band is 
divided into 18 channels with bandwidths of 1 or 5 MHz.  The purpose of this band is 
primarily to provide public safety users with spectrum for broadband communications 
applications.  The spectrum can be used for data, voice, video, wireless local area 
networks, or any number of high-speed digital technologies.  It is intended for mobile use, 
while temporary fixed use is allowed.  The FCC envisions this band’s use for the 
implementation of incident scene networks and wireless “hot spots” for high-speed data 
transfers of things like maps, building layouts, emergency medical service files, and 
wanted or missing person images. 
 
Recently, changes were made to the rules for the 4.9 GHz band in order to allow the use 
of the IEEE 802.11 series of standards.  It is hoped that this will make available a wider 
range of products for use in the band and will leverage the economies of scale to lower 
equipment prices. 
 
5.6.2 Licensing and Coordination 
A license will be issued to any public safety entity.  The license will allow the entity to 
operate base, mobile or temporary fixed units throughout its legal jurisdictional area of 
operation.  Applications must be made directly to the FCC; there is no frequency 
coordination or fees are required.  Permanent, fixed, point-to-point services are allowed 
on a secondary, non-interfering basis, but require separate site licenses. 
 
The spectrum is licensed on a shared basis, i.e., all users are licensed to all channels.  
Licensees must coordinate with each other to use the band.  The FCC gave 700 MHz 
regional planning committees the option to establish regional plans for the use of the 4.9 
GHz spectrum.  Since the availability of the band and the development technologies to 
use it are so recent, the FCC agreed to give the planning committees extended time to 
prepare plans for the coordinated use of the band. 
We encourage EBRCSA to apply for a 4.9 GHz license.  There are no deadlines for 
implementing a system.  This band may provide EBRCSA an opportunity to implement an 
inexpensive high-speed mobile data network. 
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6.0 Communications Facility Review  
 
 
 
 
CTA conducted a review of the condition of both communications/dispatch centers and 
radio sites, at selected locations in Contra Costa and Alameda Counties. This section 
contains a summary of the facilities visited by CTA. A list of the EBRCS radio sites visited 
is contained in TABLE 6-1, and the dispatch centers visited are listed in TABLES 6-2 and 
6-3.  TABLE 6-1 also includes the radio sites contained in the Motorola Proposal for the 
EBRCS. For each facility, CTA summarizes the facility and comments on its ability to re-
use the equipment facility in a new communication system.  
 
6.1 Radio Sites organized by Site  
The following sections describe the radio sites visited by CTA. The summary includes site 
conditions, equipment available and upgrades that will be necessary for a new radio 
system.  TABLE 6-1 provides a listing of these sites. 
 
6.1.1 Kregor Radio Site Conditions 
The Kregor site has two shelters, two towers, and a shared generator for both shelters. 
The two existing towers have a medium load on them, but will need a structural analysis 
to determine if each is capable of handling new antennas. The existing fence and shelter 
can be used. The site will need manual CO2 fire extinguishers and a UPS system. The 
grounding for the tower and shelter are satisfactory. The primary power and existing 
microwave equipment can be reused.  
 
6.1.2 Shadybrook Radio Site Conditions 
The Shadybrook site has one shelter, and utilizes six, 10-foot poles on a concrete 
platform as antenna supports. The antenna supports are heavily loaded and may not be 
able to carry more antennas. The existing gate and fence around the shelter can be 
used. The site will need manually operated CO2 fire extinguishers, a generator and fuel 
tank, UPS, new microwave, upgraded primary power, and a fence and gate around the 
antenna supports. The new generator and fuel tank will need a new foundation and 
grounding system. The primary power is currently limited to 50 amps. The grounding for 
the shelter is satisfactory. 
 
6.1.3 Marsh Creek Radio Site Conditions 
The Marsh Creek site has one shelter and a 100 foot tower. The equipment room, in the 
shelter, is 14 x 9 feet. It currently has only 1 cabinet in the shelter. The tower is lightly 
loaded, but should have a structural analysis to determine if it is capable of handling new 
antennas. The site will need manually operated CO2 fire extinguishers, upgraded primary 
power, HVAC, generator and fuel tank, fence and gate, UPS, new microwave equipment, 
new grounding system for the shelter and tower, and a waveguide bridge from the shelter 
to the tower. The new generator and fuel tank will also need a foundation and grounding 
system.  
 
6.1.4 Highland Radio Site Conditions 
The Highland site has three shelters, four towers and two generators. The main shelter 
houses the County radio equipment. The second shelter houses the County microwave 
equipment. The third shelter houses CHP equipment. The 60-foot, guyed tower is heavily 
loaded with microwave antennas, and will require a structural analysis to determine if it is 
capable of handling new antennas. The west tower had a medium load, but should also 
have structural analysis to determine if it is capable of handling new antennas. The east 
tower is lightly loaded. The main shelter does not have room for more equipment. It also 
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has signs of rodents inside the shelter. The main shelter needs grounding improvements 
inside and outside. The second shelter does not have room for new equipment. CTA did 
not have access to the third shelter. We were informed that the County is planning to 
remove the 130-foot, guyed tower, and install a new self-supporting tower and shelter. 
The new shelter and tower will need a new foundation and grounding system. The 
primary power can be used. 
 
6.1.5 Old Fire Station 53 Radio Site Conditions 
The Old Fire Station 53 site is an unused fire station. It has 60 x 40 foot building and a 
small tower. The existing tower is lightly loaded, but should have a structural analysis to 
determine if it is capable of handling new antennas. The equipment is located in a large 
room in the south east corner of the building. The site does not currently have any 
microwave equipment. The building and tower will need new grounding system inside 
and outside. The site will need manually operated CO2 fire extinguishers, HVAC upgrade, 
generator and fuel tank, UPS, and microwave equipment.  
 
6.1.6 Contra Costa County Sheriffs (Glacier) Radio Site Conditions 
The Glacier site is located next to the Contra Costa Sheriff’s Communications/Dispatch 
Center. It has two shelters and a self supporting tower. The tower has a medium load and 
will need a structural analysis to determine if it is capable of handling new antennas. The 
existing fence and shelter can be used. The first shelter houses the County’s radio and 
microwave equipment. CTA did not have access to the second shelter. The site will need 
manually operated CO2 fire extinguishers, UPS, generator and fuel tank. The new 
generator and fuel tank will need a new foundation and grounding system. New P25, 
Phase 1 equipment is installed but not operational.  
 
6.1.7 Cummings Peak Radio Site Conditions 
The Cummings Peak site has one shelter, two towers, and a generator. The shelter has 
room for 3 more racks. The north tower is heavily loaded and will need a structural 
analysis to determine if it is capable of handling new antennas. The south antenna is 
lightly loaded, but also should have a structural analysis to determine if it is capable of 
handling new antennas. The site does have room for another shelter if needed. The site 
will need grounding improvements inside and outside the shelter, a new generator and 
fuel tank, upgraded HVAC and upgraded primary power. The microwave system can be 
used.  
 
6.1.8 Sydney Radio Site Conditions 
The Sydney site has one shelter and a small monopole tower. It is located next to an old 
wooden water tank in a residential neighborhood. The tower is heavily loaded and will 
need a structural analysis to determine if it is capable of handling new antennas. The 
shelter has inside measurements of approximately 7 x 13 feet. In this space there are 5 
racks of equipment and there is room for possibly two more racks. The site will need 
manually operated CO2 fire extinguishers, grounding improvements inside and outside 
the shelter, a microwave system, fence and gate, a generator and tank, UPS and 
upgraded HVAC. The new generator and fuel tank will need a foundation and grounding 
system. The primary power can be used.  
 
6.1.9 Bald Radio Site Conditions 
The Bald site has a shelter, a tower, and a generator. The shelter has three equipment 
vaults and houses the generator. The tower is heavily loaded, and will need a structural 
analysis to determine if it is capable of handling new antennas. The existing shelter, 
primary power, microwave system, generator, fence and gate can be used. The site will 
need manually operated CO2 fire extinguishers, and UPS. 
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6.1.10 Rocky Ridge Radio Site Conditions 
The Rocky Ridge site is owned by American Tower. It has two shelters and a tower. The 
north shelter contains Contra Costa County’s equipment, along with other equipment. 
The 200-foot, guyed tower is heavily loaded and will need a structural analysis to 
determine if it is capable of handling new antennas. The County is planning to remove 
the dividing walls that separate the old generator from the equipment room. The new 
generator is located outside the shelter. This will provided more space for new 
equipment. The fence and gate are in poor shape and will need to be repaired or 
replaced. The shelter, generator, microwave system, and primary power can be used. 
The grounding system will need to be upgraded, inside and outside the shelter, and for 
the tower. The site will need manually operated CO2 fire extinguishers, and a UPS.  
 
6.1.11 Turquoise Radio Site Conditions 
The Turquoise site has a shelter, monopole tower, UPS, and generator. The tower has a 
heavy load and should have structural analysis to determine if it is capable of handling 
new antennas. The shelter, generator, primary power, fence and gate can be used. The 
microwave system should be upgraded. Upgrades to the site’s security may be 
necessary, as indicated by the amount of graffiti on the shelter and generator.  
 
6.1.12 Pearl Reservoir Radio Site Conditions 
The Pearl Reservoir site has a two-vault shelter, tower and generator. CTA did not have 
access to the site or inside the shelter. The tower has a medium load, but should have 
structural analysis to determine if it is capable of handling new antennas.  
 
6.1.13 El Cerrito Radio Site Conditions 
The El Cerrito site is attached to the El Cerrito Police Department office. It has a shelter, 
monopole tower, UPS, and generator. The tower has a medium load, but should have 
structural analysis to determine if it is capable of handling new antennas. The site is 
protected by a block wall and steel door. The shelter, generator, and primary power can 
be used. The microwave system should be upgraded.  
 
6.1.14 Nichol Knob Radio Site Conditions 
The Nichol Knob site has an underground vault, monopole tower, and generator. The 
vault requires a ladder to access it. The tower is heavily loaded, and should have 
structural analysis to determine if it is capable of handling new antennas. The equipment 
room has two portable air conditioning units and a UPS for Richmond’s equipment only. 
The equipment room has four rows of racks and very little space for more racks. The 
primary power and the Contra Costa County microwave system can be used. The 
grounding system for the site needs improvement. The site will need manually operated 
CO2 fire extinguishers. CTA did not have access to the generator or fuel tank.  
 
6.1.15 San Ramon Valley Fire Radio Site Conditions 
The San Ramon site is co-located with the San Ramon Valley Fire 
Communications/Dispatch center. The equipment room is housed in Fire Station 31’s 
building. The site consists of the Fire Station building, tower, generator, and UPS. The 
tower is heavily loaded, and will need a structural analysis to determine if it is capable of 
handling new antennas. The site will need upgraded grounding inside the equipment 
room. The primary power, UPS, microwave system, generator, equipment room, fence 
and gate, can be used. 
 
6.1.16 Contra Costa County Consolidated Fire Radio Site Conditions 
The County Fire site located at the Contra Costa County Consolidated Fire 
Communications/Dispatch Center. It consists of a shelter and tower, and uses the same 
generator as the dispatch center. The tower has a medium load on it, but should have 
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structural analysis to determine if it is capable of handling new antennas. The shelter, 
microwave system, generator, fence and gate, can be used. The grounding for the site is 
satisfactory. 
 
6.1.17 Pleasant Hill Police Radio Site Conditions 
The Pleasant Hill site is located in the Pleasant Hill Police station. The site consists of the 
station building, monopole tower, UPS, generator and fuel tank. The equipment room is 
small and has no room for additional equipment racks. Pleasant Hill is planning to 
relocate their server equipment; this would free up the equipment room behind the LMR 
equipment room. The tower is lightly loaded, but should have structural analysis to 
determine if it is capable of handling new antennas. The primary power, generator, and 
UPS can be used. The grounding system is satisfactory.  
 
6.1.18 Los Vaqueros Radio Site Conditions 
The Los Vaqueros site consists only of a large shelter. The site does not have a tower, 
generator, UPS, or HVAC. The site will need manually operated CO2 fire extinguishers, 
upgraded primary power, HVAC, generator and fuel tank, fence and gate, UPS, 
microwave system, tower, and new grounding system for the shelter. The new generator, 
fuel tank, and tower will need a foundation and grounding system.  
 
6.1.19 Peter’s Apollo Radio Site Conditions 
The Apollo site is currently undeveloped. It will require a shelter, tower, generator and 
fuel tank. The new generator, fuel tank, tower and shelter will need a new foundation and 
grounding system.  
 
6.1.20 Sunol Ridge Radio Site Conditions 
The existing Sunol tower will need a structural analysis to determine if it is capable of 
handling new antennas. A new grounding system will need to be installed for the tower. 
The existing fencing and shelter can be used. The shelter will need a new grounding 
system both indoors and outdoors. The site will need manual CO2 fire extinguishers, 
upgraded air conditioning, updated UPS, new generator and a tank. The new generator 
and fuel tank needs a foundation and grounding system. The primary power can be used. 
The analog microwave system is dated and needs to be replaced. New P25, Phase 1 
equipment is installed but not operational.  
 
6.1.21 San Leandro Hills Radio Site Conditions 
The existing San Leandro tower will need a structural analysis to determine if it is capable 
of handling new antennas. A new grounding system will need to be installed for the 
tower. The existing fencing and shelter can be used. The shelter will need a new 
grounding system both indoors and outdoors. The site will need manual CO2 fire 
extinguishers, upgraded air conditioning, and updated UPS. The primary power can be 
used. The transfer switch is not completely installed. The analog microwave system is 
dated and needs to be replaced. New P25, Phase 1 equipment is installed but not 
operational.  
 
6.2 Communications/Dispatch Centers  
The following sections describe the communications/dispatch centers visited by CTA. In 
these sections we summarize the conditions, equipment available and upgrades that will 
be necessary for the follow on radio system.  TABLE 6-2 provides a dispatch center 
assessment matrix of the dispatch centers visited in each County. 
 
6.2.1 Antioch Police Department Dispatch Center  
The dispatch center for Antioch Police Department is 30’ x 26’, with task lighting for each 
position. The dispatchers use six monitors:  three for CAD, one for security cameras, one 
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for radio, and one for telephone/911. The center uses security video monitors and a 
Dictaphone Logging recorder. They dispatch for these agencies: Antioch Police, 
Brentwood Police, and the Antioch Animal Services. The overall appearance of the 
dispatch center is neat and clean. The grounding system in the equipment room needs to 
be updated.  
 
6.2.2 Contra Costa County Sheriff Dispatch Center  
The dispatch center for Contra Costa County Sheriff is 30’ x 60’, with good lighting. The 
dispatchers use five monitors: two for CAD, one for radio, one for telephone/911, and one 
for mapping. They use Motorola CentraCom Gold Elite consoles and a Mercom Audiolog 
logging recorder. They dispatch for these agencies: Contra Costa County Sheriff, 
Danville Police, Lafayette Police, Moraga Police, Pittsburg Police, Oakley Police, Orinda 
Police, Ro Vista Police, San Ramon Police, County Animal Control and the Los Medanos 
College Police. The overall appearance of the dispatch center is neat and clean. The 
equipment room needs an updated grounding system.  
 
6.2.3 Concord Police Department Dispatch Center  
The dispatch center for Concord Police Department is 20’ x 30’, with fair lighting. The 
dispatchers use five monitors: two for CAD, one for GIS, one for radio, and one for 
telephone/911. They use Motorola CentraCom Gold Elite consoles. They dispatch for 
Concord and Clayton Police. The overall appearance of the dispatch center is neat and 
clean. The equipment room needs an updated grounding system.  
 
6.2.4 Contra Costa County Consolidated Fire Department Dispatch 

Center  
The dispatch center for Contra Costa County Consolidated Fire is 40’ x 30’, with poor 
lighting. The dispatchers use five monitors: three for CAD, one for radio, and one for 
telephone/911. They use Motorola CentraCom Gold Elite consoles and a Nice logging 
recorder. They dispatch for these agencies: Contra Costa County Fire Protection District, 
Rodeo-Hercules Fire Protection District, Crockett-Carquinez Fire Protection District, 
Moraga-Orinda Fire Protection District, Pinole City Fire Department, and East Contra 
Costa County Fire Protection District. The overall appearance of the dispatch center is 
neat and clean. The equipment room needs minor updating to the grounding system. 
 
6.2.5 Pinole Police Department Dispatch Center  
The dispatch center for Pinole Police Department is 16’ x 22’, with fair lighting. The 
dispatchers use five monitors: two for CAD, one for radio, one for telephone/911, and one 
for security video monitoring. They use Tyco Maestro consoles and a Dictaphone logging 
recorder. They dispatch for Pinole and Hercules Police. The overall appearance of the 
dispatch center is neat and clean. The equipment room needs an updated grounding 
system.  
 
6.2.6 Pleasant Hill Police Department Dispatch Center  
The dispatch center for Pleasant Hill Police Department is 25’ x 30’, with good lighting. 
The dispatch center acts as visitor reception for the police department. There is a 
possible security issue with the dispatch center open to the lobby. The lobby has a 
security door and intercom for access by visitors. The dispatchers use three monitors: 
one CAD, one for radio, and one for telephone/911. They use Motorola CentraCom Gold 
Elite consoles and a Nice logging recorder. The Pleasant Hill Police is dispatched from 
the Pleasant Hill Dispatch Center. The overall appearance of the dispatch center is neat 
and clean. 
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6.2.7 Richmond Police and Fire Department Dispatch Center  
The dispatch center for Richmond Police and Fire Department is 40’ x 45’, with good 
lighting. The dispatchers use five monitors: three for CAD, one for radio, and one for 
telephone/911. They use Tyco Maestro consoles and a Pyxis Maxpro logging recorder. 
They dispatch to these agencies: Richmond Police and Fire, El Cerrito Police and Fire, 
Kensington Police, San Pablo Police and the Contra Costa Community College District 
Police. The overall appearance of the dispatch center is neat and clean. The equipment 
room needs an updated grounding system.  

 
6.2.8 San Ramon Valley Fire Department Dispatch Center  
The dispatch center for San Ramon Valley Fire Department is 25’ x 30’, with good 
lighting. The dispatchers use five monitors: three for CAD, one for radio, and one for 
telephone/911. They use Motorola CentraCom consoles and a Nice logging recorder. All 
agencies supported by the SRVFPD radio system are dispatched by the San Ramon 
Valley Fire dispatch center. The overall appearance of the dispatch center is neat and 
clean. The equipment room needs an updated grounding system. 
 
6.2.9 Walnut Creek Police Department Dispatch Center  
The dispatch center for Walnut Creek Police Department is 19’ x 25’, with good lighting. 
The dispatchers use five monitors: three for CAD, one for radio, and one for 
telephone/911. They use a Dictaphone logging recorder. They dispatch for Walnut Creek 
Police. The overall appearance of the dispatch center is neat and clean. The equipment 
room needs an updated grounding system. 
 
6.2.10 Alameda County Fire  
The dispatch center for Alameda County Fire is 30’ x 30’, with good lighting. The 
dispatchers use six monitors: three for CAD, one for fire alarm, one for radio, and one for 
telephone/911. They use Motorola CentraCom Gold Elite Consoles. The dispatch center 
uses Netclock and security video monitors. They dispatch to these agencies: Alameda 
County Fire, City of Alameda Fire, City of Union Fire, City of Fremont Fire, and Camp 
Park Combat. The overall appearance of the dispatch center and equipment room is neat 
and clean. The grounding system is fair. 
 
6.2.11 Alameda County Sheriff Dispatch Center  
The dispatch center for Alameda County Sheriff is 32’ x 26’, with good lighting. The 
dispatchers use five monitors: three for CAD, one for radio, and one for telephone/911. 
They use Motorola CentraCom Gold Elite Consoles. The dispatch center uses security 
video monitors. They dispatch for: Alameda County Sheriff, City of Dublin, AC Transit, 
Peralta College, Oakland Airport, Oakland Ports Castro Valley, San Lorenzo, and Camp 
Park Federal Police. The overall appearance of the dispatch center is neat and clean. 
The equipment room needs an updated grounding system. 
 
6.2.12 Alameda Police Department Dispatch Center  
The dispatch center for Alameda Police Department is 24’ x 17’, with good lighting. The 
dispatchers use five monitors: two for CAD, one for radio, one for mapping, and one for 
telephone/911. They use Motorola CentraCom Gold Elite Consoles. The dispatch center 
uses Netclock and security video monitors. They dispatch the Police Department and 
Public Works. The overall appearance of the dispatch center is neat and clean. The 
equipment room needs an updated grounding system. 
 
6.2.13 Pleasanton Police Department Dispatch Center  
The dispatch center for Pleasanton Police Department is 28’ x 20’, with good lighting. The 
dispatchers use five monitors: two for CAD, one for radio, one for mapping, and one for 
telephone/911. They use Motorola CentraCom Series 2 Consoles. The dispatch center 
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uses security video monitors. They dispatch for the Police Department, Animal Services, 
and Public Works. The overall appearance of the dispatch center is neat and clean. The 
equipment room needs an updated grounding system. 
 
6.2.14 San Leandro Police Department Dispatch Center  
The dispatch center for San Leandro Police Department is 25’ x 18’, with good lighting. 
The dispatchers use five monitors: two for CAD, one for radio, one for CAD and mapping, 
and one for telephone/911. They use Motorola CentraCom Gold Elite Consoles. The 
dispatch center uses security video monitors. They dispatch for the Police Department. 
The overall appearance of the dispatch center is neat and clean. The equipment room 
needs an updated grounding system. 
 
6.2.15 East Bay Regional Park District Dispatch Center  
The dispatch center for East Bay Regional Park District is 17’ x 36’, with good lighting. 
The dispatchers use four monitors: two for CAD, one for radio, and one for phone/911. 
They use Motorola CentraCom Gold Elite Consoles. The dispatch center uses security 
video monitors. They dispatch to these agencies: Park Police Department, Park Fire 
Department, and Park Rangers. The overall appearance of the dispatch center is neat 
and clean. The equipment room needs an updated grounding system and HVAC. 
 
6.2.16 Fremont Police Department Dispatch Center  
The dispatch center for Fremont Police Department is 50’ x 27’, with good lighting. The 
dispatchers use six monitors: one for CAD, one for radio, one for GIS/AVL, one for A 
Record S, one for ETS tracking, and one for telephone/911. They use Motorola 
CentraCom Gold Elite Consoles. The dispatch center uses security video monitors. They 
dispatch to the Police Department, Animal Services, and two regional Task Forces. The 
overall appearance of the dispatch center is neat and clean. The equipment room needs 
an updated grounding system. 
 
6.2.17 Hayward Police Department Dispatch Center  
The dispatch center for Hayward Police Department is 30’ x 15’, with good lighting. The 
dispatchers use four monitors: two for CAD, one for radio, and one for telephone/911. 
They use Positron AVTAC Consoles. The dispatch center uses security video monitors. 
They dispatch to these agencies: Police Department, Fire Department, and Community of 
Fairview Fire. The overall appearance of the dispatch center is neat and clean. 
 
6.2.18 Newark Police Department Dispatch Center  
The dispatch center for Newark Police Department is 12’ x 16’, with good lighting. The 
dispatchers use four monitors: one for CAD, one for CAD and mapping, one for radio, 
and one for telephone/911. They use Motorola CentraCom Gold Elite Consoles. The 
dispatch center uses security video monitors. They dispatch for the Police Department. 
The overall appearance of the dispatch center is neat and clean. 
 
6.2.19 Union City Police Department Dispatch Center  
The dispatch center for Union City Police Department is 18’ x 20’, with good lighting. The 
dispatchers use four monitors: one for Pinning Calls, one for Command Line Call In, one 
for mapping, and one for records management. They use Motorola CentraCom Gold Elite 
Consoles. The dispatch center uses security video monitors. They dispatch for the Police 
Department and Public Works. The overall appearance of the dispatch center is neat and 
clean. The equipment room needs an updated grounding system. 
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Table 6-1 Alameda and Contra Costa County Radio Sites 
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Table 6-2 Alameda County Dispatch Center Assessment Matrix 
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Table 6-3 Contra Costa County Dispatch Center Assessment Matrix 
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7.0 Conclusions and Recommendations 
 
 
 
 
Based on our research, analysis and discussions with Alameda and Contra Costa 
Counties, CTA Communications finds that EBRCSA is well-positioned to move forward 
with its radio and interoperability objectives. Both the overall strategy and the 
implementation steps taken to date by EBRCSA support these objectives. We further 
endorse the implementation of the P25, trunked, simulcast system. At the same time, we 
have identified significant opportunities for improving functionality, rounding out 
implementation and reducing costs. The section below presents nine specific 
recommended action steps, and describes the basis for these recommendations. We 
wish to thank the participants in this study from EBRCSA, Alameda County and Contra 
Costa County, whose cooperation and support enabled us to generate these conclusions 
and recommendations. 
 
7.1 EBRCSA Project Phase 1 Objectives  
During Phase 1, Needs Analysis, CTA was asked to assess the communications needs 
of agencies in Alameda and Contra Costa Counties. We completed this task through the 
use of onsite group agency meetings, an online survey and a thorough review of existing 
documentation. As part of this documentation review CTA performed a comprehensive 
review of the plans and options for the build-out of the East Bay Regional 
Communications System (EBRCS), including extensive meetings with the EBRCS 
planning team and the Motorola engineering team. 
 
The ultimate goal of Phase 1 is to ensure that the technical and operational solutions 
implemented will actually meet the current and future communications needs of its users. 
This section of the Needs Analysis report presents CTA’s recommendations and 
conclusions resulting from Phase 1 activities.  
 
7.2 Initial Considerations  
During our review of the proposed and partially implemented EBRCS standards based, 
800 / 700 MHz, P25 digital, shared regional radio communications system, CTA noted 
several critical considerations that must be taken into account when weighing the needs 
of the various users to develop final technical and operational solutions.  
 
7.2.1 Condition of Existing Radio systems 
Many of the radio systems CTA reviewed are aging. Most require some type of action in 
the near future if they are to be able to continue to meet the needs of the emergency 
responders they support.  
 
Among the more critical conditions we noted are listed below:  
 
– VHF Low Band Conventional Systems--Most existing equipment is obsolete.  
– VHF High Band Conventional Systems--FCC requires narrowbanding by 2013  
– UHF Conventional Systems--FCC requires narrowbanding by 2013 
– UHF T-Band Conventional Systems--FCC requires narrowbanding by 2013 
– 800 MHz Trunked (SmartNet) Systems—At the end of their useful life 
– 800 MHz Trunked (EDACS) Systems—Aging and near their end of useful life 
– All 800 MHz Systems—Undergoing FCC rebanding  
 
In short, for most of these systems, some type of action is either underway or needed 
now. In some cases, both infrastructure and subscriber equipment must be replaced if 
they are to provide reliable communications to support emergency responders.  
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Architecture 
In addition, the existing architectures in many of the older systems do not meet the 
demands of the users. As population, and thus the number of emergency responders, 
continues to increase, an additional burden will be placed on the limited capacity on 
many of the existing systems. This problem is further complicated by the lack of new 
available frequencies through the two-county EBRCSA area. Finally, current 
architectures do not support the increasing need for in-building portable coverage as new 
requirements exceed the design specifications of the original systems.   
 
Regulatory Considerations 
Several regulatory decisions by the FCC and other governing bodies must also be 
factored into EBRCSA’s radio system plans.  All systems in the VHF and UHF bands 
must be narrowband (one voice channel per 12.5 kHz of bandwidth) no later than 
January 1, 2013.  In some cases, existing analog VHF and UHF systems will experience 
decreased coverage as a result of narrowbanding. 
 
The 700-MHz band will be available after February 17, 2009, provided that the Region 6 
(Northern California) 700-MHz Public Safety Planning Committee submits and the FCC 
approves a regional plan for the licensing and use of the channels.  The 700-MHz 
narrowbanding (one voice channel per 6.25 kHz of bandwidth) deadline is January 1, 
2017.  
 
A summary of the FCC mandates is as follows: 
 
• VHF High Band: One voice channel per 12.5 kHz by 2013  
• UHF:  One voice channel per 12.5 kHz by 2013 
• UHF T-Band: One voice channel per 12.5 kHz by 2013 
• 700 MHz:  One voice channel per 6.25 kHz by 2017 
 
7.2.2 Advantages of P25 
As users throughout Alameda and Contra Costa Counties consider the best technical and 
operational solutions to meet their current and future communications needs, they need 
to fully understand of the advantages of the P25 standard.  
 
The Association of Public-Safety Communications Officials International (APCO), in 
conjunction with the Telecommunications Industry Association (TIA) and others, initiated 
APCO Project 25 (P25) to promote a single non-proprietary set of standards for digital 
radio communications.  The purpose of the standards was two-fold: 
 
• to improve interoperability between law enforcement agencies; and 
• to provide greater competition and cost savings in the procurement of radio 

equipment. 
 
TIA is responsible for overseeing and coordinating the ongoing development of the P25 
standards.  The P25 Standard is supported by a number of organizations listed below, 
which indicate widespread acceptance and a willingness for agencies throughout the 
nation to move toward P25: 
 
• APCO 
• Department of Homeland Security 
• International Association of Chiefs of Police 
• International Association of Fire Chiefs 
• Department of Defense 
• Department of Interior 
  
The first phase of P25 implementation focused on providing a common air interface 
(CAI).  The CAI defined a standard to provide one voice channel in a 12.5-kHz channel at 
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a bit rate of 9.6 kbps using compatible four-level FM (C4FM).  The CAI supports 
conventional and trunked operation. 
 
P25 also supports 9.6 kbps data with defined IP packets that are integrated with voice 
and control.  P25 supports voice, data and control encryption and also supports over-the-
air rekeying (OTAR).  
 
Another advantage of P25 is the backward compatibility, which enables P25 radios to 
communicate in analog mode to analog radios, and either digital or analog mode with 
Project 25 radios. 
 
Impact of P25 Phase 2 
P25 Phase 2 has several goals.  One goal is to define technology standards that will 
provide one voice channel per 6.25 kHz of spectrum, doubling the spectral efficiency of 
Phase 1.  The P25 committee is currently focusing its efforts on a TDMA standard based 
on a two-slot 12.5-kHz channel.  This means that it will be much easier to meet the 
capacity needs of EBRCS.  The standard requires that any Phase 2 equipment must be 
backward-compatible to communicate in Project 25 Phase 1 mode. 
 
Phase 2 P25 also provides for over-the-air programming (OTAP) and over-the-air 
rekeying (OTAR) offered by Phase 1.  
 
P25 is becoming the technology of the future.  Vendors have begun to accept contracts 
for Phase 2 equipment and at least three vendors now offer P25 multiband radios.  
Single-band P25 radios are available from many vendors.  
 
There are two basic methods to ensure interoperability between geographically adjacent 
agencies or counties that are using P25 compatible systems.  The first method involves 
establishing talk-groups between the counties that ensure each agency is using the same 
system when appropriate.  This may not be the most desirable method because 
dispatcher monitoring can be lost if the radio user has switched to a talk-group on a 
different system.  To resolve this issue, Phase 2 will also define IP-based interconnection 
(“inter-subsystem interface” or ISSI) standards for P25 radio systems from different 
manufacturers.  This will allow seamless roaming and wide-area calling across multiple 
radio systems.  The ISSI is an interface standard, not an actual device.  System interface 
devices that are ISSI compliant are being developed and will be available on P25 
systems in the near future.  ISSI enables higher level interoperability opportunities which 
should be considered carefully. 
 
7.2.3 Grant Funding Opportunities 
Although P25 is not the only technology being funded by the Department of Homeland 
Security, they prefer to support projects that look to the future and take advantage of the 
spectrum efficiency that P25 clearly offers. Proprietary, so-called “stovepipe” systems, 
which focus on older technology, are not likely to receive federal funding support in the 
future.   
 
7.2.4 System Maintenance Requirements 
CTA noted that many agencies and users are concerned about poor maintenance and 
repair of their systems, which is beginning to seriously compromise communications 
reliability. This was not a criticism of agencies responsible for maintenance, as much as 
recognition that those agencies may not have sufficient resources to meet the demands 
of aging equipment and increasing numbers of radios. Where maintenance is outsourced, 
outage response times do not always meet users’ operational needs.  
 
Maintenance requirements will continue to increase in the future. Agencies that currently 
provide maintenance will need to carefully consider whether they can continue to do so 
cost-effectively, or whether a more centralized approach, if properly staffed, could be 
more effective, reliable and responsive. 
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East Bay Regional Communications System Authority 

Needs Analysis   
Final Group Agency Meeting Record 

 
Organization/Agency Kensington Police Department 

File Name: Kensington PD Final Meeting Record.doc 
Date of Meeting: 16 Sept 2008 

Location of Meeting:  Contra Costa County Technical Services Building 
Meeting Attendees: Ricky Hull, Sergeant 

CTA Attendees: Rob Burdeaux, Communications Engineer 
Walter Currier, Communications Engineer 

 
The following points were conveyed to CTA during this meeting: 
 
Organization and Responsibilities 
 
1. The Kensington PD is located in western Contra Costa County along the Alameda County border 

north of Berkeley and has 10 sworn officers and 7 vehicles with radios.  
 
Present Situation 
 
1. They are dispatched by Richmond and utilize the Richmond 800MHz system and share a talk group 

with El Cerrito PD and San Pablo PD. 
   

2. They have good portable coverage today. 
 

3. Use mobile data heavily.  
 

4. Utilize Nextel phones to talk to Sheriff. The current mindset is that Nextels are more reliable than the 
radio system.  

 
5. All interoperability with FD is usually coordinated through dispatch. 

 
6. The Nextels are used for paging.   
 
Present Problems 
 
1. System reliability. The system is often down and is unreliable.  

 
2. Have to relay through dispatch to communicate with CHP. Dispatch must call CHP dispatch via 

telephone and they are often put on hold.  
 

3. The talk group is often crowded and they have come to rely on Nextels for communication.  
 

Future Requirements 
 
1. They need the new system to be reliable.  

 
2. Would like direct interoperability with the fire since they respond to all fire incidents. 

 
3. They do not see a need for encryption in the new system.  

 
The draft of this record was sent to Sergeant Hull on October 2, 2008. 
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East Bay Regional Communications System Authority 
Needs Analysis   

Final Group Agency Meeting Record 
 
Organization/Agency Martinez Police Department 

File Name: Martinez PD Final Meeting Record.doc 
Date of Meeting: 17 Sept 2008 

Location of Meeting:  Contra Costa County Technical Services Building 
Meeting Attendees: J. Stretch, Martinez Police Officer 

M. Morley, Martinez Police Assistant 
CTA Attendees: Rob Burdeaux, Communications Engineer 

Walter Currier, Communications Engineer 
 
The following points were conveyed to CTA during this meeting: 
 
Organization and Responsibilities 
 
1. The Martinez PD is located in central Contra Costa County and is the County seat.  They have 32 

vehicles, including motors, and swat vehicles and 50 sworn officers. 
 
Present Situation 
 
1. They are self dispatched and operate a UHF radio system.  They can interoperate with Pleasant Hill 

and Walnut Creek. They have sites located in Wildcroft, Alahambra Valley at Stonehurst, Golden Hills 
Park and a primary site on Harbor View Drive.  They are narrowband compliant.  
   

2. They utilize a mobile data system with Verizon cards and rely on them heavily. 
 

3. At times officers have had to utilize Nextel phones to call in a pursuit to dispatch. 
 

4. They use Mobile Data through a commercial provider.  
 
Present Problems 
 
1. Their coverage is very problematic due to the extremely hilly terrain.  Poor coverage toward Pleasant 

Hill, Wilow Pass to McHaven Rd. System basically only works inside the City limits.   
 

2. Have to relay through dispatch to communicate with CHP. 
 

3. No interoperability with the Sheriff or the users of the Richmond system whom they see frequently. 
They have not ability to talk with VHF or 800 MHz users, either in the vehicles or in dispatch (other 
than the telephone from dispatch to dispatch).  

 
Future Requirements 
 
1. They need better coverage. 

 
2. Would like direct interoperability with the fire, Sheriff, and other adjacent agencies including the Fire 

Department. 
 

3. They would like the emergency buttons on the radios activated.  
 
The draft of this record was sent to Officer Stretch and Assistant Morley with the Martinez Police 
Department on October 2, 2008. 
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East Bay Regional Communications System Authority 
Needs Analysis and Analysis of Proposed System Design  

Final Group Agency Meeting Record 
 
Organization/Agency Moraga / Orinda Fire Department 

File Name: Moraga / Orinda Fire Department Final Meeting Record.doc 
Date of Meeting: September 17, 2008 

Location of Meeting: Contra Costa County Technical Services Building 
Meeting Attendees: Ed Borden, Moraga Fire Department Battalion Chief 

CTA Attendees: Rob Burdeaux, Telecommunications Engineer 
Walter Currier, Telecommunications Engineer 

 
The following points were conveyed to CTA during this meeting: 
 
Organization and Responsibilities 
1. Moraga and Orinda Fire District is located in western Contra Costa County. They currently have 60 

sworn personnel (about 20 on shift at a time) and 25 vehicles that are equipped with mobiles. They 
have 5 fire stations and 5 fire companies.  

 
Present Situation 
1. They operate on the VHF Contra Costa County fire system and are dispatched by Contra Costa Fire. 

They have some command vehicles that are equipped with UHF and 800 MHz mobiles for 
interoperability. They use Kenwood mobiles and Motorola portables.  Portable coverage is pretty 
good.  They also carry BART radios.  
 

2. They use a “town frequency” for interoperability with police in Orinda and Moraga. This is already 
narrowbanded. 

 
3. Occasionally they are able to contact CHP, face to face on an incident, and coordinate talking to them 

using Cal Coord. 
 

4. They currently use mobile data.  
 
Present Problems 
1. Poor coverage exists up in the canyon areas.    

 
2. They have no dispatch to dispatch communications other than using the POTS to dial another 

dispatch center 
 
Future Requirements 
1. They need to maintain VHF radios for interoperability needs.  

 
2. The budget and cost of purchasing and maintaining a new radio system are of great concern.  

 
3. The topography in and around Moraga and Orinda make radio communications a challenge.  

 
4. GPS tracking on both mobiles and portables would be nice to have.   

 
5. Dual band radios would eliminate the need to carry two radios, since they must continue to maintain 

VHF and the County will likely move to 700 / 800 MHz.  
 

6. They have a need to interoperate with BART.  
 
The draft of this record was sent to Chief Borden on October 2, 2008. 
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East Bay Regional Communications System Authority 

Needs Analysis and Analysis of Proposed System Design  
Final Group Agency Meeting Record 

 
Organization/Agency Moraga Police Department 

File Name: Moraga Police Department Final Meeting Record.doc 
Date of Meeting: September 17, 2008 

Location of Meeting: Contra Costa County Technical Services Building 
Meeting Attendees: Jeff Price, Moraga Police Department Sergeant 

Larry Rou, Moraga Police Department Officer 
CTA Attendees: Rob Burdeaux, Telecommunications Engineer 

Walter Currier, Telecommunications Engineer 
 
The following points were conveyed to CTA during this meeting: 
 
Organization and Responsibilities 
 
1. Moraga PD is located in western Contra Costa County just south of the City of Orinda. They currently 

have 13 sworn officers and 9 vehicles.  
 
Present Situation 
 
1. They are dispatched through the Contra Costa Sheriff’s Office and share a channel with Orinda, 

Lafayette and North Richmond PD. They primarily use of Channel 1 on the Sheriff’s VHF system.   
 
2. They have an additional “town channel” that they use for interoperability with the Moraga Fire 

Department.  
 

3. They do not have a daily need to talk with Pleasant Hill / Martinez or Walnut Creek, but occasionally 
there is a need and they have to use dispatch to relay. 

 
4. They rely on NEXTELs for backup and for getting help when channel 1 is busy or congested.   

 
5. For mobile data they use the Sheriff’s mobile data system and most vehicles are equipped with 

MDC’s. They use this heavily. 
 
Present Problems 
 
1. Poor coverage exists in Canyon.   

 
2. The channel is congested at times, especially during vehicle task force days.  
 
Future Requirements 
 
1. Budget and money for purchase of a new system and for maintenance is a big concern. 
 
2. They need interoperability with CHP.  

 
3. They need channels / talk groups that support multi-jurisdictional interoperability.  

 
4. Encryption would be nice to have.   
 
The draft of this record was sent to Sergeant Price and Officer Rou on October 2, 2008. 
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East Bay Regional Communications System Authority 

Needs Analysis   
Final Group Agency Meeting Record 

 
Organization/Agency Orinda Police Department 

File Name: Orinda PD FINAL Meeting Record.doc 
Date of Meeting: 17 Sept 2008 

Location of Meeting:  Contra Costa County Technical Services Building 
Meeting Attendees: Nate McCormack Orinda PD 

CTA Attendees: Rob Burdeaux, Communications Engineer 
Walter Currier, Communications Engineer 

 
The following points were conveyed to CTA during this meeting: 
 
Organization and Responsibilities 
 
1. The Orinda PD has 14 sworn officers and 10 vehicles. Orinda contracts with Contra Costa County 

Sheriff’s Office for Dispatch, PSAP and Radio support. Orinda shares a channel (Channel 1 on Sheriff 
System) with Lafayette and Moraga and the Sheriff’s Office in the western portion of the County. 
 

2. The department consists of mainly patrol officers and 2 detectives.    
 

Present Situation 
 
1. The PD primarily uses channel 1 on the Sheriff’s VHF simulcast system. Occasionally they will use 

one of the additional tactical channels; either channel 4 or channel 8. They have no UHF or 800 MHz 
radios.  
  

2. The PD uses Nextel cellular to provide secure communications and the ability to talk within the 
department. This functionality is beneficial because they do not have a dedicated radio channel for 
Orinda PD and the Sheriff’s channel is often busy with other traffic.  

 
3. Mobile data is supported through the Sheriff’s Office system, but they do not have mapping capability.   
 
Present Problems 
 
1. They cannot talk to Berkley, Alameda County Sheriff’s Office, Oakland or the California Highway 

Patrol over the radio.  
 

2. Several dead spots exist with the Nextel coverage. Different dead spots exist with the UHF system, 
specifically along Hwy 24 between Camino Pablo and Gateway. An additional 250 homes are being 
built in the Gateway area which will likely introduce additional coverage problems. Poor Coverage 
also exists in northern Orinda, north of Bear Creek and near the intersection of Moraga Way and Ivy. 
In these areas coverage is sporadic for mobiles and not at all for portables.   

 
3. The emergency button on the radios, both mobiles and portables, is disabled.  

 
4. Dispatch does not have the ability to track where a vehicle is.  

 
5. Channel 1 is too crowded and there is frequent bleed over.  Problems seem to get even worse in the 

fog. 
 
Future Requirements 
 
1. They would like the ability to talk from an individual radio to another individual radio.   

 
2. The use of talk groups would be helpful.  
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3. The display in dispatch of a unit identifier for the calling radio would be helpful.  

 
4. Enabled emergency button.  

 
5. Wants a county-wide channel capability for emergencies. 

 
6. Ability to turn on a GPS function to track portables and mobiles.  

 
7. Integrated mapping over the MDC. 
 
 
 
The draft of this record was sent to Nate McCormack on October 2, 2008. 
 
Corrected draft was returned to CTA Communications on 10/9/2008. 
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East Bay Regional Communications System Authority 

Needs Analysis   
Final Group Agency Meeting Record 

 
Organization/Agency Pinole Fire Department 

File Name: Pinole FD FINAL Meeting Record.doc 
Date of Meeting: 16 Sept 2008 

Location of Meeting:  Contra Costa County Technical Services Building 
Meeting Attendees: Brian Lowry, City of Pinole Fire Department 

CTA Attendees: Rob Burdeaux, Communications Engineer 
Walter Currier, Communications Engineer 

 
The following points were conveyed to CTA during this meeting: 
 
Organization and Responsibilities 
 
1. The Pinole Fire Department is a municipal fire department located in northwest Contra Costa County. 

They have 2 stations and about 7 vehicles with radios and 20 portables. 
 

Present Situation 
 
1. They interoperate with the Richmond 800 MHz system, but operate on the VHF County fire radio 

system and are dispatched from Contra Costa Fire on ConWest.  Their trucks have 800MHz 
portables inside for interoperability with Richmond Fire and Pinole PD They are provided excellent 
maintenance service by DoITT. 
 

2. Off duty personnel can be recalled with Motorola Minitor III pagers.  
 

3. They utilize the Cooke paging system and are happy with its coverage. 
 
4.  Chief Officers have the County Nextel system.  

 
5. They talk to other Pinole departments, Hercules, Rodeo and AMR (private ambulance company), and 

Richmond fire on a daily basis.  
 
6. Sometimes need to talk to the Pinole Police and Public Works, CCC Hazmat and EMS helicopters. 
 
7. They will need to maintain VHF radios because of the State and Federal fire agencies. 

 
8. They currently are dispatched by Contra Costa West; any State Responsibility Area (SRA) response 

is coordinated on Cal Fire channels. For mutual aid they use the State highband frequencies. The 
tactical channel is designated by Con Fire Station.  
  

Present Problems 
 
1. They have no ability to communicate with VHF low band (CHP) users.  
 
2. Con Fire Dispatch cannot hear non-repeated tactical channels. 

 
Future Requirements 
 
1. Training is an important part of any new radio system.  

 
2. New radios must be durable and water resistant.  

 
3. They would like a Pinole multi-agency talkgroup for incidents as part of an East Bay incident 

management structure. 
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4. Need a command net talkgroup that supports the Incident Command Structure (ICS) The ICS 

Commander must also be able to monitor two radio nets simultaneously. 
 

5. Need an emergency button feature. 
 

6. Need an emergency traffic capture feature that allows a radio that depress the emergency button to 
get immediate priority on the channel. 

 
7. Need the radio to be safe in a wildland fire shelter. 

 
8. Need integrated GPS in the portable radios in order to locate downed firemen. 

 
9. Would like paging through the portables if possible. 

 
10. Want to have a portable with clear and large alpha-numeric readouts. 

 
11. Want the verbal announcement feature where the radio tells you when you change the channel 

inadvertently and a unique audible sound that notifies the user they are on the home channel.   
 

12. Want portables to have large knobs so that operation with gloves will be easier. 
 

13. Equip all engines with 800 MHz mobile radios.  
 

14. Coverage that will support in building fireground for concrete buildings.  
 

15. Integration with the MDC system used by the rest of the County.  
 

 
The draft of this record was sent to Brian Lowry on October 2, 2008. 
 
Corrected draft was returned to CTA Communications on 10/7/08. 
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East Bay Regional Communications System 

Needs Analysis   
Final Interview Record 

 
Organization/Agency Pinole Police Department and Dispatch 

File Name: Pinole PD Final Interview Record.doc 
Date of Meeting: 16 Sept 2008 

Location of Meeting:  Contra Costa County Technical Services Building 
Meeting Attendees: Paul Clancy, City of Pinole Police Department 

Chris Fodor, City of Pinole Police Department 
Sarah Ashlock, Dispatcher City of Pinole PD 

CTA Attendees: Rob Burdeaux, Communications Engineer 
Walter Currier, Communications Engineer 

 
The following points were conveyed to CTA during this interview: 
 
Organization and Responsibilities 
 
1. The Pinole PD is located in northwest Contra Costa County and has 35 sworn officers and 15 

vehicles with radios. They have a total of about 75-85 portables.  They self dispatch and utilize the 
Richmond 800MHz system. 
 

Present Situation 
 
1. The PD shares channel 5 and 6 with the Hercules PD. 

   
2. They have good portable coverage today. 

 
3. Rely heavily on mobile data which is on the Sheriff’s system.  Low bandwidth. 

 
4. Utilize cell phones for person to person comms. 

 
5. Maintain a bank of VHF portables in the event they need to work with the Sheriff’s Office. 
 
Present Problems 
 
1. There are coverage issues near the Hilltop shopping mall and the apartments on Sunnyview. 

 
2. Radio system was down for three days at one point.  All operations had to be conducted via cell 

phones.  Loss of one transmitter causes entire site/system to go down due to a lack of redundant 
microwave links. 
 

3. Interoperability with local agencies is hard during major incidents. 
 

4. The maintenance on the radio system is poor at times.  Response time varies. 
 

5. Channel crowding not an issue. 
 

6. Dispatchers have to utilize the telephone to communicate with other dispatches.  
 

7. Dispatch cannot patch together other frequencies. 
 

8. Loose communications with officers on pursuits when they exit the normal coverage area. 
 

9. Cell Phones have poor coverage in parts of the city.  
 

10. During a major incident at the School with multiple agencies responding from the county they had to 
communicate with other agencies using dispatch as a relay.  
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11. Since the current radio system is proprietary, only MA/COM radios will work.  
 
Future Requirements 
 
1. They would like multi-agency talkgroups for incidents. 

 
2. Need to be able to talk to all players at an incident via the radio without having to relay through 

dispatch. In addition, they would like dispatch to be able to assign incident based talkgroups.  
 

3. Need to be able to connect talkgroups on the fly. 
 

4. Want expanded coverage areas. 
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East Bay Regional Communications System Authority 

Needs Analysis   
Final Group Agency Meeting Record 

 
Organization/Agency Pleasant Hill Police Department 

File Name: Pleasant Hill PD Final Meeting Record.doc 
Date of Meeting: 17 Sept 2008 

Location of Meeting:  Contra Costa County Technical Services Building 
Meeting Attendees: Donna Harper, Information Systems Coordinator 

Dan Connelly, Lieutenant 
CTA Attendees: Rob Burdeaux, Communications Engineer 

Walter Currier, Communications Engineer 
 
The following points were conveyed to CTA during this meeting: 
 
Organization and Responsibilities 
 
1. The Pleasant Hill PD is located in central Contra Costa County.  They have about 45 vehicles and 45 

sworn officers. 
 
Present Situation 
 
1. They are self dispatched and operate a UHF radio system.  They can interoperate with Martinez, 

Walnut Creek and Concord, but with no other agencies. 
   

2. They operate on the Sheriff’s mobile data system with Sprint cards.  They use them frequently and 
are satisfied with them. In addition to the Sprint cards they have a backup modem for mobile data. 
The system can be accessed county-wide.  

 
3. They frequently work with the Sheriff’s Office and provide cover on operations.  
 
Present Problems 
 
1. Hit and miss portable coverage in Alahambra and Camelback areas. Coverage problem along 

Alhambra Valley Rd.   
 

2. Have to relay through dispatch to communicate with CHP and Sheriff. 
 

3. Poor in-building coverage.  
 

4. No Interoperability in vehicles or in dispatch with VHF and 800MHz.  
 

Future Requirements 
 
1. They need more coverage. 

 
2. Need in-building coverage. 

 
3. Need microphones that don’t pick up the background noise and wind as much. 

 
4. They would like to have the emergency button activated on the radios.  

 
5. They would like to be able to disable a lost or stolen radio.  

 
6. Would like to be able to talk directly and quickly to the Sheriff and other adjacent agencies. 

 
7. Would like over the air programming and rekeying. 
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8. Want GPS in the portables and especially in the mobiles. 
 

9. They would like to display the name of the officer keying the mic.   
 

10. They need interoperability with Fire agencies.  
 

11. Want issued portables. 
 

 
The draft of this record was sent to Donna Harper and Lieutenant Connelly on October 2, 2008. 
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East Bay Regional Communications System Authority 

Needs Analysis and Analysis of Proposed System Design  
Final Group Agency Meeting Record 

 
Organization/Agency Richmond Fire and El Cerrito Fire  

File Name: Richmond and El Cerrito Police Department FINAL Meeting Record.doc 
Date of Meeting: September 16, 2008 

Location of Meeting: Contra Costa County Technical Services Building 
Meeting Attendees: Sal Bonilla Jr., Richmond Fire Engineer 

Marcus Raynon, Richmond Fire Battalion Chief 
Michael Banks, Richmond Fire Chief 
Rico Rincon, Richmond Fire Engineer 
Chris Riccardi, Richmond Fire Fighter 
Luis Padilla, Richmond Fire Captain 
Kevin James, El Cerrito Fire Captain  

CTA Attendees: Rob Burdeaux, Telecommunications Engineer 
Walter Currier, Telecommunications Engineer 

 
The following points were conveyed to CTA during this meeting: 
 
Organization and Responsibilities 
 
1. Richmond Fire consists of 7 stations and approximately 90 sworn officers.  They respond to about 

11,000 alarms per year.  They operate off of the Richmond 800 MHz EDACS radio system.  They 
have their own dispatch system and also dispatch for 7 other agencies. 
 

2. El Cerrito Fire is dispatched out of Richmond Dispatch. They operate off the Richmond 800MHz 
system with sites located on Turquoise, Pearl, Nichols, and City Hall. Sal Bonilla Jr. is the Technical 
Point of Contact for the Richmond Fire EDACS radio system.     
 

Present Situation 
 

1. All vehicles are dual equipped with 800 MHz portables, mobiles and VHF portables and mobiles. In 
order to respond to adjacent agency needs, dual radios are used.  

 
2. Fire fighters will often monitor the police channel in the staging area using a VHF scanner or 800 MHz 

scanner and then anticipate moving from staging area in order to improve response time.  
 

3. In house training is conducted by the two fire departments, but no formal training on the 800 MHz 
system exists. There is a communications group that meets once a month in Richmond.  

 
4. Dispatch will assign the tactical channel for the responding units to a fire. This channel will be VHF in 

areas the use VHF and 800 MHz in areas that have 800 MHz.  
 

5. On the fire scene they use VHF highband radios for both TAC and CALL channels and they use the 
VHF portables.  

 
6. Good portable coverage. 

 
7. In areas of the County where dead spots do exist, they use dispatch to relay radio traffic.  
 
Present Problems 
 
1. Lack of available channels to support the needed talk groups. Occasionally there is a wait for channel 

availability. 
  

2. Station tones are occasionally missed because of the dispatcher’s wait for a channel grant. 
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3. The UPS Batteries are not properly maintained and there have been problems with warning lights not 

being acknowledged and when the system switched over to generator power, the generators ran out 
of fuel.   

 
4. The maintenance of the system is poor and often long down times (sometimes days) are experienced 

to fix minor issues that occur at a site. Due to the spoke and hub microwave design, one down site 
can affect the entire system.   

 
5. The system will support 800 MHz NPSTC channels, but they are not programmed in the radios or at 

the repeater sites.  
 

6. The system has Contra County West common channels, but they are not used due to poor training 
and operational standards with the law enforcement agencies in West County.  

 
7. Training does not support the use of plain text in the PD’s and 10 codes make communication a 

challenge. As a result, fire does not talk to police that often.  
 

8. Due to the use of telephone lines there is a 2 minute lag time between any two dispatch centers.  
 

9. The screw on the mic often comes loose and is lost.  
 

10. The batteries wear out quickly, sometimes within 20 minutes.  
 

11. Sites are periodically taken offline for “maintenance”, sometimes without notice.  
 

12. There is no redundancy in the system and the loss of one site affects the entire system. 
 

13. The system is fragile and there is no plan for short term substitutions other than using County VHF 
system. 
 

 
Future Requirements 
 
1. They need to have operational procedures put in place that clearly explain what to do when alarms 

sound in dispatch. 
 

2. They want a redundant radio system. 
 
3. They would like to have dual band radios.  

 
4. They need better speaker mics that won’t easily break.  

 
5. Larger knobs would help facilitate operating the radio with gloves. 

 
6. The portables need to be smaller and lighter.  

 
7. In vehicle chargers are a must and should be part of the initial purchase.  

 
8. Better batteries that last for an entire shift.  

 
9. GPS support for both portables and mobiles.  

 
10. Larger displays.  

 
11. Audio that announces the channel as it is selected.  
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12. ICALL and ITAC need to be designed into the new system.  
 

13. When a site fails, the system should alert users that a portion of the system is down. At a minimum 
dispatch should send out a message.  

 
14.  Training must be incorporated into the initial purchase and an ongoing training plan must be put in 

place.  
 

15. The radio needs to be simple to use.  
 

16. They want to have the channels recorded. 
 
 
The draft of this record was sent on October 2, 2008 to:      
 
Sal Bonilla Jr., Richmond Fire Engineer 
Marcus Raynon, Richmond Fire Battalion Chief 
Michael Banks, Richmond Fire Chief 
Rico Rincon, Richmond Fire Engineer 
Chris Riccardi, Richmond Fire Fighter 
Luis Padilla, Richmond Fire Captain 
Kevin James, El Cerrito Fire Captain  
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East Bay Regional Communications System Authority 

Needs Analysis and Analysis of Proposed System Design  
Final Group Agency Meeting Record 

 
Organization/Agency Richmond Police Department 

File Name: Richmond Police Department Final Meeting Record.doc 
Date of Meeting: September 16, 2008 

Location of Meeting: Contra Costa County Technical Services Building 
Meeting Attendees: Michael Wang, Richmond Police Department Sergeant 

Ernest R. Loucas, Richmond Police Department Officer 
David Funk, Richmond Police Department Officer 

CTA Attendees: Rob Burdeaux, Telecommunications Engineer 
Walter Currier, Telecommunications Engineer 

 
The following points were conveyed to CTA during this meeting: 
 
Organization and Responsibilities 
 
1. Richmond PD is located in the northwestern corner of Contra Costa County. They currently have 

about 160 sworn officers and 50 vehicles.  
 
Present Situation 
 
1. They operate on the Richmond 800MHz and are dispatched by the City of Richmond.  

 
2. The portables are issued to an individual, which helps lengthen the battery life.  

 
3. They use a primary talkgroup, a secondary talkgroup and a tactical talk group, TAC 7.  

 
4. They are upgrading all MDC’s in all vehicles and are moving to a New World System solution over 

800 MHZ.  
 

5. They are planning to move to a commercial provider for mobile data. The use of MDC’s is an integral 
part of daily operations.  

 
Present Problems 
 
1. There are too many buttons on the existing radios and the use of the buttons is too confusing.  
 
2. The knobs are hard to use, especially during tense situations. 

 
3. There is a need for smart charges which will help the current shortened battery life of the portables. 

 
4. There is no existing training in place for the current radio system.  

 
5. The current mics are not waterproof and are easily affected by rain. 

 
6.  There are many dead spots in the City of Richmond 

 
7. Radios sent off for maintenance often come back with old parts on them with initial problem not 

corrected. 
 

8. Dispatch channel is very crowded. 
 

 
 
 



CTA Communications Final Meeting Record
 

 
2 

 

 
Future Requirements 
 
1. Support a comprehensive training program for the new system.  
 
2. Need to have encryption for SWAT and operations. Currently they loan encryption capable radios 

from DEA and DOJ for secure operations due to high scanner use by local criminals.  
 
3. The capability to broadcast from the mic when the earpiece falls out. 

 
4. A system that is easy to use.   

 
5. Support the recognition of the 10-3 alert tone during an emergency.  

 
6. Include cost for outside vendor supported maintenance.  

 
7. A robust alarm system that is clearly documented.  

 
8. The system must be able to grow to meet user needs.  

 
9. Need more channels. 
 
 
 
 
The draft of this record was sent to Sergeant Wang, Officer Loucas, and Officer Funk of the Richmond 
Police Department on October 2, 2008. 
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East Bay Regional Communications System Authority 

Needs Analysis   
Final Group Agency Meeting Record 

 
Organization/Agency Rodeo Hercules Fire Dept 

File Name: Rodeo Hercules Fire Final Meeting Record.doc 
Date of Meeting: 16 Sept 2008 

Location of Meeting:  Contra Costa County Technical Services Building 
Meeting Attendees: Alan Biggi, Rodeo Hercules Battalion Chief 

Gary Boyles, Rodeo Hercules Chief 
CTA Attendees: Rob Burdeaux, Communications Engineer 

Walter Currier, Communications Engineer 
 
The following points were conveyed to CTA during this meeting: 
 
Organization and Responsibilities 
 
1. The Rodeo-Hercules Fire Protection District is located on the shores of San Pablo Bay, 30 minutes 

north of San Francisco. The District provides fire protection, and emergency medical aid to the 
unincorporated area of Rodeo and the City of Hercules. 
 

Present Situation 
 
1. They contract with the County for dispatch and radio system service.  They are happy with this 

relationship.   
 

2. They dispatch to Mobile data, voice pagers and alpha-numeric pagers.   
 

3. They maintain 800 MHz portable radios for interop in the trucks when responding into Richmond.   
 

4. They use their mobile data computers often and desire to keep this capability. 
 
Present Problems 
 
1. The hospital in San Pablo has no coverage inside. 

 
2. Batteries in the 800MHz radios are very poor.  20-30 minute use is the norm. 
 
3. Dispatch unable to monitor the tactical channels. 

 
4. The current batteries have a short battery life, 30 minutes in some cases.  

 
5. Occasionally there is a need to talk with PD, but this capability is not available without dispatch 

intervention in most cases.  
 

Future Requirements 
 
1. They need more durable and water proof portables. 

 
2. They need more talkgroups and want dispatch to have the ability to create talkgroups on the fly. 

 
3. They need to maintain interoperability with rest of fire agencies in the state on VHF.  

 
4. They need an indication on their radios of an emergency situation, so that if they weren’t on the 

talkgroup and happen to change to a channel that is experiencing one, they won’t talk over the 
emergency. 
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5. There is a need for training on truncked radio systems in order to help educate the users on trunked 
radio use and to remove the apprehension of trunked radios.  

 
 
The draft of this record was sent to Chief Biggi and Chief Boyles on October 2, 2008. 
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East Bay Regional Communications System Authority 

Needs Analysis and Analysis of Proposed System Design  
Final Group Agency Meeting Record 

 
Organization/Agency San Pablo Police Department 

File Name: San Pablo Police Department Final Meeting Record.doc 
Date of Meeting: September 16, 2008 

Location of Meeting: Contra Costa County Technical Services Building 
Meeting Attendees: Desi Bran, San Pablo Police Department Officer 

David Krastof, San Pablo Police Department Sergeant 
Robert Richer, San Pablo Police Department Officer 

CTA Attendees: Rob Burdeaux, Telecommunications Engineer 
Walter Currier, Telecommunications Engineer 

 
The following points were conveyed to CTA during this meeting: 
 
Organization and Responsibilities 
 
1. San Pablo PD is located in the northwestern corner of Contra Costa County just north of the City of 

Richmond. They currently have about 57 sworn officers and 37 vehicles, 25 of which have MDC’s.  
 
Present Situation 
 
1. They operate off Channel 4 of the Richmond 800MHz system and share the channel with Contra 

Costa College, Kensington, and El Cerrito PD. They are dispatched by the City of Richmond. The 
primary use of Channel 4 is for patrol officers and dispatch. They maintain a bank of radios for 
interoperability with outside agencies.  Good interoperability, when it works. 

 
2. Sometimes have to operate entire agency off of their Nextel radios, however during this time dispatch 

cannot monitor Nextel traffic. 
 

3. Investigations and Surveillance use Nextel, mainly due to crowding, encryption and ease of use.  
 

4. Scanners are used to monitor what other agencies are doing.  
 
Present Problems 
 
1. Most officers do not have adequate radio training and are not familiar enough with the radio to be 

able to change channels.  
 
2. Poor coverage at the hospital and inside the Police Department building.  

 
3. Only communication with Fire agencies and CHP is via dispatch.  

 
4. System repeaters not well maintained leading to frequent down times. On several occasions a 

repeater has lost house power and switched over to generators. The generators run until they are out 
of fuel and the warnings are not acknowledged and the system is down until the generators can be 
refueled and the house power restored.  

 
5. Batteries on their 800MHz portables are very poor and they do not have chargers in the vehicle.  

 
6. Channel is so busy that they do not report all traffic stops, which presents and officer safety issue.  
 
Future Requirements 
 
1. Would like to be able to communicate with users in other frequency bands, VHF and UHF. 
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2. Need additional channels available for incidents and surveillance.  

 
3. They need additional bandwidth for data.   

 
4. Would like to access video with the mobile data computers. 

 
5. Would like better coverage. 

 
6. Need to have their own talk group for San Pablo PD.  
 
 
 
 
The draft of this record was sent to Officer Bran, Sergeant Krastof, and Officer Richer of the San Pablo 
Police Department on October 2, 2008. 
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East Bay Regional Communications System 

Needs Analysis   
Final Group Agency Meeting Record 

 
Organization/Agency San Ramon Police Department 

File Name: San Ramon PD Final Interview Record.doc 
Date of Meeting: 17 Sept 2008 

Location of Meeting:  Contra Costa County Technical Services Building 
Meeting Attendees: Mike Boehrer, Sergeant 

Mike Green, Detective 
CTA Attendees: Rob Burdeaux, Communications Engineer 

Walter Currier, Communications Engineer 
 
The following points were conveyed to CTA during this interview: 
 
Organization and Responsibilities 
 
1. The San Ramon PD is located in southern Contra Costa County along Interstate 680 near the County 

border.  They have approximately 56 sworn officers and 40 cars and trucks and 6 motorcycles. 
 
Present Situation 
 
1. They are dispatched and contracted by the Sheriff’s office and operate on Channel 2 of the SO’s VHF 

system (along with Martinez, Danville and Sheriff’s Office in Central portion of the county).  They 
utilize Motorola radios. 
 

2. They mostly interoperate with Danville. 
 

3. Radio channel is very busy between 6-9 AM and 3-6 PM. 
 

4. They utilize the Sheriff’s mobile data computers with Sprint air cards. 
   

 
Present Problems 
 
1. Hear occasional bleed over from Yuba County and the channels are occasionally full of static. 

 
2. Unable to talk to adjoining city to the south; Dublin.  Have to utilize Nextels to communicate with 

them. One command vehicle is equipped with 800 MHz, but this is not enough.  
 

3. Coverage issues in Dori Valley, and poor in-building coverage.  
 

4. Not enough channels. 
 

5. Tactical channel not monitored by dispatch. 
 

6. No interoperability with CHP, EBRP, and Fire and can only reach agencies not on Channel 2 of 
Sheriff’s system by going through dispatch.  

 
 

Future Requirements 
 
1. Need more channels for interoperability. 

 
2. Need to be able to be rapidly patched to other agencies systems, especially in support of special 

events and multi-jurisdictional emergencies . 
 

3. Need dispatch monitored tactical channels. 
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4. Would like to have video to the vehicles. 

 
5. Would like to be able to communicate with other agencies on their MDC’s. 

 
6. Would like encryption for operations. 
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East Bay Regional Communications System Authority 

Needs Analysis   
Final Group Agency Meeting Record 

 
Organization/Agency San Ramon Valley Fire District 

File Name: San Ramon Valley Fire FINAL Meeting Record.doc 
Date of Meeting: 17 Sept 2008 

Location of Meeting:  Contra Costa County Technical Services Building 
Meeting Attendees: John Viera, San Ramon Valley Fire District (SRVFD) Battalion Chief 

CTA Attendees: Rob Burdeaux, Communications Engineer 
Walter Currier, Communications Engineer 

 
The following points were conveyed to CTA during this meeting: 
 
Organization and Responsibilities 
 
1. The SRVFD has 180 sworn fireman and 10 stations that cover 155 square miles in the south western 

portion of Contra Costa County.  
 

2. They have their own dispatch center in the Station 31 station in Danville that is also a PSAP.   
 

Present Situation 
 
1. They use a VHF system that has 2 repeated TAC channels (TAC22, TAC23) and a Dispatch Channel 

(South-located on Mt. Diablo). TAC23 has less coverage than TAC22. They have 4 additional direct 
channels for on-scene use.  
  

2. They cover from Alamo to the County line and from San Ramon to Dublin in Alameda County and 
west to the County line to the south side of Mt. Diablo.  

 
3. They have 800 MHZ mobile and portable radios in the station house and vehicles in the southern part 

of the County for interoperability with agencies in Alameda County.   
 

4. All personnel are equipped with UHF portables for use on the fireground that are repeated through a 
pyramid vehicle repeater to the VHF dispatch / tactical channels back to dispatch. In responses 
where 800 MHz is used, the fireground is repeated over 800 MHz.  

 
5. All vehicles are equipped with VHF and UHF mobile radios. In addition, the apparatuses that normally 

respond into Alameda County have 800 MHz radios. 
 

6. They have 2 repeated channels for tactical use.  
 
Present Problems 
 
1. There is limited coverage in some of the areas that are blocked by hills, ridgelines or valleys. 

 
Future Requirements 
 
1. They are very happy with their current system. Any future system should have equal or better 

features.  
 

2. Any future system must have at least one command (dispatch) channel and three additional tactical 
channels that can be monitored by dispatch.  

 
3. If a new digital trunked system were put in county wide they would likely continue to use the 4 direct 

UHF fireground channels that they currently use.  
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4. Any future system would not replace the need to maintain VHF portable and mobile for 
interoperability and emergency response to areas outside Contra Costa County.  

 
 
The draft of this record was sent to John Viera on October 2, 2008. 
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East Bay Regional Communications System Authority 

Needs Analysis   
Final Group Agency Meeting Record 

 
Organization/Agency Walnut Creek Police Department 

File Name: Walnut Creek PD Final Meeting Record.doc 
Date of Meeting: 17 Sept 2008 

Location of Meeting:  Contra Costa County Technical Services Building 
Meeting Attendees: Shelly James, Sergeant 

Michael Hurlbut, Officer 
CTA Attendees: Rob Burdeaux, Communications Engineer 

Walter Currier, Communications Engineer 
 
The following points were conveyed to CTA during this meeting: 
 
Organization and Responsibilities 
 
The Walnut Creek PD is located in central Contra Costa County.  They have about 65 vehicles, 80 sworn 
officers, approximately 30 reserve officers, approximately 30 civilian personnel and a number of 
volunteers.  (Approximately 150 portables, most of which are assigned to each person who has a need 
for a radio). 
 
Present Situation 
 
1. They are self dispatched and operate a UHF radio system that consists of six sites.  They can 

interoperate with Martinez, Pleasant Hill and Concord. 
   

2. They operate on the Sheriff’s mobile data system with Sprint cards.  They use them a lot and are 
happy with them. 

 
Present Problems 
 
1. Coverage issues in the hills. No coverage in the jail, parking garage, John Muir hospital, in the Valley 

East beyond Ygnacio Valley Road or beyond the tunnel.   
 

2. Have to relay through dispatch to communicate with CHP, EMS, Fire and Sheriff. 
 

Future Requirements 
 
1. They need more coverage. 

 
2. Need to be able to talk to the Sheriff, CHP, East Bay Regional Parks and CA State Parks. 

 
3. Would like new system to be able to announce who and where the radio is when the emergency 

button is pressed. 
 

 
The draft of this record was sent to Sergeant James and Officer Hurlbut on October 2, 2008. 
 
Corrected draft was returned to CTA Communications on November 3, 2008 by Ricco Lorenzi. 
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