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1.0 INTRODUCTION 
 

In December 2003, the Pima County Sheriff’s Department joined with thirty-one other 
public safety entities in a collaborative effort to present a plan for a regional public safety 
communications system to the Pima County Board of Supervisors.  The Board of 
Supervisors agreed to include the proposal on a bond election ballot.  The voters of Pima 
County approved the bond proposal and authorized the issuance of ninety-two million 
dollars in bonds for the development, procurement, implementation, and management of 
a regional radio system.   The project is called the Pima County Wireless Integrated 
Network (PCWIN). 
 
The mission of the PCWIN is to design, procure, deploy and operate a regional public 
safety voice and data communications network; improve public safety radio 
interoperability; and to design, construct and operate a regional communications center.  
 

1.1  PCWIN Project Goals and Objectives 

 
The PCWIN has adopted the following goals for the project 
 
• Develop a business plan for the Pima County Wireless Integrated Network that 

includes a concept of operation, conceptual design, budget analysis, system 
performance specifications, and an operating and maintenance plan. 

 
• Assess the wireless communications needs of first responders within the County, 

including the demand to coordinate between agencies and to use satellite-
positioning technology to maximize the safety of the public and of the first 
responders. 

 
• Facilitate the execution of intergovernmental or substitute agreements between 

Pima County and the partner jurisdictions obligating each with specific 
responsibilities that will further the implementation, operation, support and 
maintenance of the Pima County Wireless Integrated Network components. 
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• Recommend to the Pima County Board of Supervisors policy, procedures and 
expenditures that will further the Pima County Wireless Integrated Network 
project in a manner benefiting the citizens of Pima County and the public safety 
community. 

 
• Acquire supplemental federal funding.  

 
• Invite participation in the Pima County Wireless Integrated Network by other 

self-funded local, county, state and federal agencies. 
 

• Improve communications interoperability between the project partner agencies 
and other state and federal agencies with whom they must communicate. 

 
• Implement a voice communications network that utilizes modern, state-of-the-art 

technology to support the voice communications needs of the agencies authorized 
by Pima County Ordinance No. 2004-18 and to improve communications 
interoperability between PCWIN public safety agencies. 

 
• Provide a working level of widespread on-street voice radio coverage throughout 

Pima County and enhanced in-building penetration within the City of Tucson.  
The proposed systems shall be able to accommodate enhancements to extend 
coverage outside Pima County for those agencies with service areas outside the 
County.  

 
• Implement a data communications network, network standards, policies and 

procedures to provide widespread wireless data on-street coverage to support the 
computer aided dispatch, mobile incident reporting, and automatic vehicle locator 
applications deployed by the project partner agencies. 

 
• Design, construct, occupy and operate a regional communications center co-

locating the 9-1-1 public safety answering points and dispatch functions of the 
Pima County Sheriff’s Department and the City of Tucson with the Pima County 
Emergency Operations Center. 
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• Implement an automatic vehicle location system solution that will provide the 
user community with the ability to manage field resources based upon their 
proximity to emergency incidents. 
 

The following are specific project objectives: 
 
• Reuse of existing infrastructure such as antenna, microwave and other 

communications network resources and facilities to minimize costs and lessen 
environmental impact. 

 
• Deployment of a “standards” based system that will provide for compatibility 

with other standards based systems in the State. (It is desirable that a network in 
Pima County could interface with the system currently being installed by the 
Cities of Phoenix and Mesa.) 

 
• Deployment of a digital 800MHz or 700MHz trunked radio system operated 

throughout Pima County. Channel resources in the 800MHz band are already 
licensed to project partner agencies, including the County. 

 
• Provide a high performance data communications network to support mission 

critical applications. 
 

• Implement an automatic vehicle locating solution that may include integration of 
existing solutions. GPS capability in mobile radios will send coordinates of 
vehicles to a mapping application so that agencies can immediately identify, 
locate and manage vehicle and personnel resources. 

 
• Provide initial subscriber equipment to participating partners. 

 
• Design and construct a building equipped with radio communications and 

telecommunications infrastructure, furnishings and other equipment necessary to 
relocate the County Emergency Operations Center, and 9-1-1 and dispatch 
operations for the City of Tucson and Pima County into one regional facility. 

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 10 of 1647

 

In order to accomplish these project goals and objectives, PCWIN has established five 
project phases: 

 
• Phase I Business Architecture Planning 

 
• Phase II Conceptual Architecture Planning 

 
• Phase III Procurement Technical Specification 

 
• Phase IV Systems Integrator RFP Solicitation Support 

 
• Phase V Technical and Project Management Oversight 

 

1.2 Business Architecture Planning Overview 

 
The Business Architecture Planning Phase involves the development of five different 
reports:  the User Needs Assessment Report; the Legacy Systems Characterization 
Report; the Systems Alternatives and Recommendations Report; the Concept of 
Operations Report, and the Business Plan.  This report document, the User Needs 
Assessment Report, is the first of the five reports. 
 

1.3 User Needs Assessment Goals and Objectives 

 
In this report we will compile and discuss the results of our meetings with the potential 
users of a new system.  This Needs Assessment is focused on three specific areas: (1) 
desired voice radio capabilities, characteristics and functions; (2) mobile data radio 
system capabilities including an automatic vehicle locator (AVL) capability; and (3) the 
operational, functional, and technical facility and systems requirements of a combined 
Pima County/City of Tucson 9-1-1 PSAP, dispatch and emergency operations center.  We 
will consider in this assessment the anticipated growth (both population and land 
development) in Pima County over the next twenty years. 
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1.3.1 Voice Radio Systems 
 

At present, there are a variety of separate radio systems in use by the public safety 
agencies in Pima County, operating on different frequency bands and using 
different technologies.  Because of the diversity in technology and frequencies 
used, the ability of personnel from one agency to communicate with personnel 
from another agency by radio is often challenging.  In addition, there are a 
number of deficiencies in some of the existing systems.  The following are the 
goals and objectives of the needs assessment for the voice radio systems: 

 

• To identify the various systems currently in use by public safety agencies 
in Pima County.  (More details on this task will be included in the Legacy 
Systems Characterization Report, to be supplied later.) 

• To define the current environment of those systems 
• To define the positive attributes of the current systems – what is working 

well now and shouldn’t be changed 
• To identify the attributes that are needed now, but that the current systems 

do not provide 
• To identify desired attributes of a new system in the Future Environment 

 

1.3.2 Mobile Data and AVL Systems 
 

The current mobile data system environment ranges from no mobile data access to 
sophisticated systems that have recently been implemented.  The following are the 
goals and objectives of the needs assessment for the mobile data and automatic 
vehicle locator (AVL) systems: 

 

• To identify the various systems currently in use by public safety agencies 
in Pima County 

• To define the current environment of the existing mobile data systems 
• To define the privacy and protection mechanisms necessary to satisfy the 

various legal requirements placed on the system 
• To define the technical network requirements of the mobile data 

applications currently in use – what works well and what is needed 
• To define the requirements of a future data radio network, including AVL 
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1.3.3 Communications/Emergency Operating Centers 
 

There are eight primary 911 Public Safety Answering Points in Pima County.  
Five of these centers answer incoming wireline and wireless emergency 911 calls, 
while three of the centers are primaries for only wireline.  Seven of the primaries 
also dispatch public safety responders while one provides a call screening and the 
transfer of calls to a secondary center for dispatching. 
 
In addition to the eight primary centers, there are five secondary public safety 
answering points in Pima County.  These centers receive 911 calls that have been 
answered by one of the primary PSAPs and then transferred to the secondary 
PSAP.  The secondary PSAP dispatches different public safety resources.  For 
example, a 911 call reporting a fire that was initially answered by the Pima 
County Sheriff’s Department in Tucson would be transferred to the secondary 
PSAP that dispatches the fire department covering the location of the call.  In 
addition to the primary and secondary PSAPs, there are four 911 transfer points.  
These centers receive the voice transfer and the ALI information is sent to a fax 
machine. 
 
As noted above, the PCWIN project specifically includes the goal of developing a 
regional emergency communications center housing the Pima County Sheriff’s 
Department and the City of Tucson.  The other partner dispatch centers were 
included to provide a complete picture of the current situation.  The following are 
the goals and objectives of the needs assessment for the Communications and 
Emergency Operating Centers: 

 
• Define the current environment including the staff and services provided 
• Describe the current traffic volume and the service area covered 
• Describe the systems and equipment currently in use 
• Identify elements of the current environment that work well and shouldn’t 

be changed 
• Identify current needs that are not being adequately addressed by the 

current environment and facilities 
• Identify future needs and requirements for the new centers 
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1.4 User Needs Assessment Methodologies 

1.4.1  Voice Radio Systems 
 

CTA Communications developed a project work plan for conducting the User 
Needs Assessment.  After approval of the work plan by the PCWIN Project 
Director, we began by collecting and reviewing existing data. We reviewed the 
Pima County Wireless Integrated Network Technical Requirements Document, 
the Pima County Wireless Integrated Network 2004 Voice and Data 
Communications Technical Assessment, and the City of Tucson Radio 
Replacement Project Phase II Final Report.  In addition, we developed and 
distributed a radio usage survey form.  After an Initialization Meeting in Tucson, 
a team from CTA Communications spent ten days in Tucson conducting more 
than forty interviews of the various users to gain first-hand insight.  Interview 
records have been prepared and sent to the involved parties for review.  Those 
interview and survey records became the basis for the preparation of this report. 

 

1.4.2 Mobile Data and AVL Systems 
 

Information on the mobile data systems and requirements was obtained by the 
CTA team at the same time information was obtained on the voice radio systems.  
A separate mobile data survey form was developed and distributed to 
participating agencies. 

 

1.4.3 Communications/Emergency Operations Centers 
 

The CTA team specifically focused on the Communications and Emergency 
Operating Centers employed a slightly different methodology.  In addition to the 
review of existing information, a dispatch survey was developed and distributed.  
After the initialization meeting, the CTA team visited each of the sixteen centers.  
Interviews were conducted with management and dispatch personnel, and then the 
equipment in each center was documented by CTA as part of our survey. 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 14 of 1647

 

Interview records were drafted and sent to the involved parties for review.  Those 
records and the surveys became the basis for the communications/emergency 
operating center portion of this report. 

 

1.5 Community Profile1 

 
Pima County is located in southern Arizona and encompasses 9,184 square miles.  The 
second largest of the four original counties, Pima County was created by the first 
territorial legislature for Arizona on November 8, 1864.  As originally constituted, Pima 
County included almost the entire portion of the United States originally acquired from 
Mexico in the Gadsen Purchase.  Over time, portions of Pima County were carved off to 
create Maricopa, Pinal, Cochise, and Graham Counties.   

 
Pima County lies within the Basin and Range Physiographic Province, characterized by 
northwest-trending mountain ranges separated by alluvial basins.  Separated by the 
Tucson and Sierrita Mountains, a large portion of Pima County lies in two alluvial basins: 
Avra Valley to the west and the Tucson basin in the east.  Elevation varies from desert 
valleys at roughly 1,200 feet to the 9,185-foot peak of Mount Lemmon.  Numerous 
mountain ranges ring the Tucson basin, including the Santa Catalina, Rincon, Empire, 
Santa Rita, Sierrita, and Tucson mountains. 
 
The governmental and administrative affairs of Pima County are directed by a five-
member Board of Supervisors with each member elected from a designated district to 
serve a four-year term.  Each of the five municipalities in the County (Marana, Oro 
Valley, Sahuarita, South Tucson, and Tucson) is governed by a council-manager form of 
government, with an elected Council consisting of seven members, including a mayor 
and vice mayor and an appointed town or city manager.  The two tribal communities 
participating in this project (the Pascua-Yaqui Tribe and the Tohono O’odham Nation) 
are governed by elected tribal councils. 
 

                                                 
1  Information for this section was taken from the Pima County Multi-Jurisdictional Hazard Mitigation Plan (Draft: 
October, 2005). 
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Approximately 70 percent of Pima County consists of federal, state, and Native American 
owned lands.  The San Xavier, Pascua Yaqui, and Tohono O’odham reservations account 
for ownership of 42 percent of the land area; 15 percent of the land area is owned by the 
state of Arizona; 12 percent is controlled by various federal agencies (primarily by the 
U.S. Forest Service and Bureau of Land Management). 
 

According to 2004 estimates, Pima County is currently home to approximately 931,000 
residents, shown in the table below.  Containing a relatively large portion of Arizona’s 
overall population (16.5 percent) and growing by 26.5 percent from 1990 to 2000, the 
County experienced a slower rate of growth than witnessed statewide at 40 percent.  A 
majority of the population resides in the eastern portion of the County, including all five 
incorporated jurisdictions.  Two of Pima County’s incorporated entities were the fastest 
growing jurisdictions within the state of Arizona from 1990 to 2000 – Marana grew by 
520% and the Town of Sahuarita by 345%.  The table below depicts population within 
the County in 1990 and 2000, and projections for the years 2010, 2020, 2025 and 2030. 

 

Population for Pima County and Incorporated Entities 2000-2030 

Jurisdiction 1990 2000 2004 2010 2020 2025 2030 

Marana 2,187 13,566 23,520 43,105 73,622 87,440 96,541 

Oro Valley 6,670 29,700 38,280 45,779 58,601 65,498 70,559 

Pascua Yaqui 2,412 3,315      

Sahuarita 1,629 3,242 9,715 24,388 43,657 50,610 55,877 

South Tucson 5,093 5,490 5,580 5,780 6,030 6,155 6,255 

Tohono O’odham 
Nation 

2,750 2,799      

Tucson 405,390 486,699 521,605 591,251 786,7789 825,508 915,904 

Unincorporated 
County 

240,749 305,049 332,510 350,015 373,188 370,284 361,537 

Total 666,380 843,746 931,210 1,600,318 1,291,887 1,405,495 1,506,673 
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The City of Tucson, located in the eastern portion of Pima County, is the center of 
economic activity for the County.  A majority of workers in Pima County are employed 
in the service sector of the economy, followed by government, construction, 
manufacturing, trade and transportation.   

 

The labor force reflects the influence of tourism, academia, and the retirement 
community in the Tucson metropolitan area.  In September of 2004, the average 
unemployment rate in Pima County was 3.9 percent, compared with a statewide average 
of 5.0 percent.  
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2.0 VOICE AND MOBILE DATA RADIO SYSTEM CAPABILITIES 
 

2.1 Participating Agencies 

2.1.1 Arivaca Volunteer Fire Department 
 

A. Current Environment 
 

 1. Operational 
 

Arivaca has 12 personnel, 4 trucks and 2 ambulances.  Radios 
include 10 mobiles and 15 portables.  The department currently 
operates with 6 mobile data computers.  Drexel Heights Fire 
Department provides dispatch services for the Arivaca Fire 
Department.   

 
2. Functional 

 
The Arivaca service area includes the town and valley of Arivaca 
and the Sasabe area. 

    
3. Technical 
 

The Arivaca Volunteer Fire Department conducts operations on the 
Arivaca VHF Repeater licensed on 154.355 MHz.  The department 
also holds fixed base licenses on 155.295 MHz and 154.355 MHz 
and a control station license on 154.010 MHz. 
 

4. Interoperability 
 
TABLE 2.1.1A shows the existing direct interoperability 
capabilities with other agencies for the department.  
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B. Positive Attributes of Current Environment 
 

1. Operational 
 

The Fire department likes the simple reliable system in operation 
today. 
 

2. Functional  
 

The system operates satisfactorily and there are no significant 
functional issues with the system. 

 
3. Technical 

 
The Arivaca Volunteer Fire Department is satisfied with radio 
communications on their current VHF system.  

 
C. Desired Attributes of Current and Future Environment 

 
1. Operational 
 

The department indicates significant growth, approximately 
doubling people and equipment in the five years. 

 
2. Functional 

 
Growth should be contained within the current service area. 
 

3. Technical 
 

4. Interoperability Matrix 
 

TABLE 2.1.1B shows the future interoperability requirements with 
other agencies for both the department.  
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5. Attributes Matrix 
 

Please refer to TABLE 2.1.1C, a summary of system attributes that 
may be emphasized in a PCWIN regional communications system. 
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D. Supporting Information 
 

1. Interview Record 
 
 None. 
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2. Radio Usage Form 
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3. Mobile Data Survey 
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4. Computer Systems Checklist – Fire & EMS Departments 
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  5. Documentation Provided 
 

Drexel Height Fire Department provided CTA with the following 
documentation items: 
 
• Fire Rescue Dispatch and Channels 
• Frequency Bands 
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TABLE 2.1.1A Existing Interoperability 
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TABLE 2.1.1B Future Interoperability 
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TABLE 2.1.1C Arivaca Volunteer Fire Department 
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2.1.2 Corona de Tucson Fire District 
 

A. Current Environment 
 
   1. Operational 
 

Operations are 24 hours per day staffed with 5 people during day 
and 3 people during the night.  The department has 25 UHF radios, 
8 are mobiles and, 16 are portables.  The desktop Control Station is 
located at the Fire Department.  There are 10 apparatus located at 
the fire station including the fire chief’s vehicle.  The Rural Metro 
/Southwest Ambulance Center provides dispatch services for the 
Corona de Tucson fire Department through tone alerts to pagers 
and radios. 

 
   2. Functional 
 

The department is located at 99 E. Tallahassee in Corona de 
Tucson and the fire district encompasses approximately 30 square 
miles and includes the town of Corona de Tucson.  Currently there 
are coverage problems down Sahuarita highway and on highway 
10. 

 
   3. Technical 
 

The Corona de Tucson Fire Department operates a UHF radio 
system.  Two different channels are used to support their 
operations.  The repeater is designated as F1 operates on 458.55.  It 
is located at the fire station.  The department also uses the UHF 
simplex channel (453.55) for fire ground operations.    
 

   4. Interoperability 
 
TABLE 2.1.2A shows the existing direct interoperability 
capabilities with other agencies for the department.   
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The department has VHF radios to support fire operations on state/ 
federal land. 
 

B. Positive Attributes of Current Environment 
 
   1. Operational 
 

The department is equipped with a sufficient number of radios for 
the short-term. 

 
   2. Functional 

 
Current system operationally and functionally meets the current 
needs; however, future functional needs such as access to CAD 
records, mobile mapping, building mapping, and HazMat need to 
be considered. 
 
The department is currently able to support its service area. All 
departments would like to have access to CAD records, mobile 
mapping, building  mapping, and HazMat 

 
   3. Technical 
 

C. Desired Attributes of Current and Future Environment 
 

1. Operational 
 

The radio system upgrade should address static problems currently 
being experienced on the system and provide clear 
communications channels.  Intrinsically safe portable radios are 
needed 
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2. Functional 
 
A system upgrade should contribute to improving coverage 
performance especially to the east which is the department’s 
growth area. 

 
3. Technical 
 

A system upgrade should include a wide-area type system that 
shares common channels or facilitate network disparate frequency 
band.   A dedicated mobile data system and vehicle location 
capabilities for fire rescue services should be incorporated into 
long-term plans. 

 
4. Interoperability Matrix 
 

TABLE 2.1.2B shows the future direct interoperability capabilities 
with other agencies for the department. 
 
Radio Interoperability should include a network gateway to 
facilitate communications with agencies not currently accessible. 
Communications with the Sheriff’s Office, the Tucson Police 
Department, Department of Public Safety, Airevac, Lifenet, and 
local fire departments (Rural Metro, Rincon Valley, Tucson, 
Mescal, Sonoita/ Elgin) is required.  

 
5. Attributes Matrix 
 

Please refer to TABLE 2.1.2C, a summary of system attributes that 
may be emphasized in a PCWIN regional communications system. 
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D. Supporting Information 
 

1. Interview Record 
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2. Radio Usage Form 
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3. Mobile Data Survey 
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4. Computer Systems Checklist – Fire & EMS Departments 
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5. Documentation Provided 
 

• Fire Rescue Frequency Bands 
• List of types of radio equipment, tower locations, radio 

stations licensees and map, and number of calls by day of 
week. 
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TABLE 2.1.2A Existing Interoperability 
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TABLE 2.1.2B Future Interoperability 

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 73 of 1647

 

TABLE 2.1.2 Corona de Tucson Fire District 
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2.1.3 Drexel Heights Fire District 
 

A. Current Environment 
 
   1. Operational 

 
There are 4 Fire Stations and 1 Dispatch center. Locations include: 
5030 South Camino Verde (dispatch), 5960 South Cardinal (is 
being torn down), 6340 South Mark, 3255 South Kinney, and 6950 
South Beehive.  The stations are staffed with 4 to 6 personnel at all 
times.  There are 40 Mobiles and 40 Portables assigned to the 
trucks.   
 
The Fire Department Communications Center is located at 5030 S. 
Camino Verde in Tucson.  The Communications Center receives 
approximately 1255 fire calls and 4571 EMS calls per year. The 
center processes about 6000 total calls a year.  Dispatch sends 
tone, preset through CAD. The station acknowledges the call, and 
vehicles arrive on scene and notify status to dispatch.  The Incident 
Commander takes control of the scene and dispatch monitors the 
call.  Firefighters communicate on the fire ground channel.  A 
typical fire response involves 3 engines, 3 medical personnel, 1 
chief, 1 support person, and 1 rescue vehicle. 

 
The Communications Center provides fire and rescue dispatch 
support for the following Fire Districts:  
 
Green Vally Fire District: Pima Mine road to the North, Exit K-52 
on I-19  to  the South, Old Nogales Hwy to the east and Helmet 
Peak Volunteer Fire  to the west. 
 
Tohono O'Odham Indian reservation, San Xavier District: Nogales 
Highway to the east  Pima  Mine Road to  the south, Drexel 
Heitghts Fire District  to  the north and US-286 to the West. 
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Rincon Valley Fire District: South is I-10, west  is Colossal Cave 
road, northern  boundry is Old Spanish Trail East boundry is  
Marsh Station Road. 
 
Mt Lemmon Fire District: Village of Summerhaven and Mt.  
Lemmon Hwy 
 
Arivaca Volunteer Fire District: MP 25 on US-286 on  the  North, 
Amado Junction on the East US-Mexico border  on the South 
Sasabe Hwy on the West 

 
   2. Functional 

 
Drexel Heights Fire Department cannot communicate directly with 
law enforcement.  Fire communicates in the UHF band while 
Tucson Police talks on the VHF band.  Mobile radio coverage 
exceeds the overall district limits and fair coverage is experienced 
all over metropolitan Tucson, except Drexel Heights has in-
building coverage problems in St. Mary’s Hospital. 
 
Drexel Heights Fire District covers a 91 square mile area. The 
boundaries include Tucson city limits to the east, Tucson Mountain 
Park to the north, the Tohono O’Odham Indian Reservation to the 
south, and Three Points Fire District to the west. 

 
   3. Technical 

 
The primary tower site is located on 6950 Beehive in Tucson.  
Drexel Heights Fire Department has four stations with UHF and 
VHF channels. They have two repeated channels and two simplex 
channels.  
 
The fire department uses a single transmitter, and three receiver IP 
Mobilenet Mobile data system that operates in 800 MHz frequency 
band.   
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It provides Automatic Vehicle Locator (AVL) capabilities and 
provides access to TPD/ TFD CAD (GEO-911)/ Records 
Management (Firehouse).   There are 12 apparatus equipped with 
MDC’s. 
 
Dispatch utilizes the main UHF repeater at 6950 Beehive, and a 
UHF Fire Ground channel (simplex).  The UHF EMS channels, 
Med 1-10 are utilized for medical transport operations, and access 
to the Tucson MTN Tri-band repeater is available for 
interoperability purposes.   
 
Drexel Heights uses GEO 911 CAD (the same as Marana Police 
Department) and has a need for mobile data.  There are four 
ambulances that transport to St. Mary’s, Kino, St. Joseph, El 
Dorado, and Tucson Medical Center, Tucson Heart, University 
Medical Center, and Northwest hospitals.  The UHF Med channels 
are used to support these operations. 

 
   4. Interoperability 
 

TABLE 2.1.3A shows the existing direct interoperability 
capabilities with other agencies for the department.  All vehicles 
have cross-band VHF/ UHF capabilities 

 
B. Positive Attributes of Current Environment 

 
   1. Operational 

 
The Fire Departments like simple reliable portables that can be 
operated by feel, a safety position (locked) on radios, less rubber 
and plastic parts, and battery re-conditioners.  They generally do 
not buy intrinsically safe models. 
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2. Functional 
 
Drexel Heights Fire Department has good voice and mobile data 
service throughout the service district. Wireless 2.4 and 5.9 GHz 
802.11 hotspots are used at fire stations to access the records 
management system. 
 
The radio coverage for the Drexel Heights Fire District is 
excellent.  They have portable coverage throughout the whole 
district as well as into the Tucson Mountains. 
 

   3. Technical 
 
They plan on using the GEO Mobile module over one channel of 
the IP MobileNet being put in by the City of Tucson.  Their 
functionality goals include AVL and access to GIS information.  
Rincon Fire Department is also going with IP Mobilenet. 

   
C. Desired Attributes of Current and Future Environment 

 
1. Operational 
 

Drexel Heights Fire Department needs a way to directly 
communicate with law enforcement when needed or at authorized 
command levels.   

 
2. Functional 
 

Drexel Heights Fire Department would like to see UHF and VHF 
frequencies realigned for less interference. They would like to 
monitor the simplex frequencies. 

 
3. Technical 

 
Drexel Heights are open to convenient ways to radio monitor 
firefighter vital signs.   
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They would like a small short range intercom-type function.  They 
would like a wireless link from the accessories to the radio on the 
belt. 

 
4. Interoperability Matrix 
 

TABLE 2.1.3B shows the future direct interoperability 
requirement with other agencies for the department. 
 

5. Attributes Matrix 
 

From inputs received during the PCWIN interview process, CTA 
developed a list of attributes for voice radio and mobile data 
communications. Drexel Heights Fire District was invited to rank 
these attributes according to importance for their importance to 
their operation.  TABLE 2.1.3C lists the attributes along with your 
ranking. 
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D. Supporting Information 
 

1. Interview Record 
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2. Radio Usage Form 
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3. Mobile Data Survey 
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4. Computer Systems Checklist – Fire & EMS Departments 
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5. Documentation Provided 
 

Drexel Height Fire Department provided CTA with the following 
documentation items: 
 
• Frequency Bands 
• Antennas 
• Frequencies 
• Organizational Chart 
• Radio station licenses 
• Fire Rescue Dispatch And Channels 
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TABLE 2.1.3A Existing Interoperability 
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TABLE 2.1.3B Future Interoperability 
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TABLE 2.1.3 Drexel Heights Fire District 
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 2.1.4 Elephant Head Volunteer Fire Department 
 
  A. Current Environment 
 
   1. Operational 
 

The fire department is located in Amada, AZ.  There are seven 
apparatus to support operations.  The Rural Metro /Southwest 
Ambulance Center provides dispatch service for the Elephant Head 
Volunteer Fire Department.   

 
   2. Functional 

 
The primary radio system is a conventional VHF repeater used for 
wide area coverage.   

  
   3. Technical 
 

The department has 5 mobiles that operate in the 800 MHz band 
and 4 mobiles that operate in VHF band.  There are 11 VHF 
portables and 1 UHF portable.  The department uses the VHF 
Elephant Head Peak repeater to support this operation.  This is the 
same repeater that supports Green Valley Fire. 

 
   4. Interoperability 
 

TABLE 2.1.4A shows the existing direct interoperability 
capabilities with other agencies for the department.  Elephant Head 
firefighters are equipped with VHF, UHF and 800 MHz radio 
equipment to support interoperability communications 
requirements. 

 
  B. Positive Attributes of Current Environment 
 
   1. Operational 
   2. Functional 
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   3. Technical 
 
  C. Desired Attributes of Current and Future Environment 
 

1. Operational 
 

The radio system should be expanded to improve communications. 
 

2. Functional 
 
A system upgrade should contribute to improving coverage 
performance especially in the south side.  Expanding the 
geographical service area to support the department’s growth is 
being planned. 

 
3. Technical 
 
4. Interoperability Matrix 
 

TABLE 2.1.4B shows the future direct interoperability capabilities 
with other agencies for the department. Radio Interoperability 
should include a network gateway to facilitate communications 
with agencies not currently accessible.  

 
5. Attributes Matrix 
 

Please refer to TABLE 2.1.4C, a summary of system attributes that 
may be emphasized in a PCWIN regional communications system. 
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  D. Supporting Information 
 

1. Interview Record 
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2. Radio Usage Form 
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3. Mobile Data Survey 
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4. Computer Systems Checklist – Fire & EMS Departments 
 
 None. 
 
5. Documentation Provided 
 

• Fire Rescue Frequency Bands 
• Number of Calls by day of week. 
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TABLE 2.1.4A Existing Interoperability 
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TABLE 2.1.4B Future Interoperability 
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TABLE 2.1.4 Elephant Head Volunteer Fire Department 
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2.1.5 Green Valley Fire District 
 
  A. Current Environment 
 
   1. Operational 
 

The Green Valley Fire Station has 22 personnel on staff.  There are 
seven office personnel and fifteen Firefighters on duty per shift.  
There are twelve fire apparatus at the station.  The Drexel Heights 
Communications Center provides fire and rescue dispatch support 
for the Green Valley Fire District.   

 
Green Valley Fire Department has four Fire and EMS stations, but 
Southwest Ambulance does the transporting of patients to 
hospitals.  They are currently dispatched by Drexel Heights, but 
are switching to Rural Metro dispatch in July 2006. 

 
   2. Functional 
 

The Green Vally Fire District includes the Pima Mine road to the 
North, Exit K-52 on I-19  to  the South, Old Nogales Hwy to the 
east and Helmet Peak Volunteer Fire  to the west. 

 
The Record Management System for emergency reporting and 
mapping is a system from Cox Cable used at two stations a 
wireless point. The most significant radio problem today is 
coverage in the south end of service area. 

 
   3. Technical 
 

The Department utilizes VHF repeaters at La Canada Fire Station 
and Elephant Head.  Channel 1 is designated Fireground, Channel 
2 is the dispatch channel, and Channel 16 is a simplex Fireground 
channel.   
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The Department is equipped with 13 VHF mobiles, 12 UHF 
mobiles, 55 VHF portables, and 4 VHF Desktop control stations.   
The desktop control stations are located at 555 N. La Canada, 3005 
S. Camino del sol, 210 E. Continental Rd., and 1691 Q Duval  
Commerce Court and are used for Station alerts from dispatch... 

  
   4. Interoperability 
 

TABLE 2.1.5A shows the existing direct interoperability 
capabilities with other agencies for the department.  While Green 
Valley is primarily equipped with VHF radio equipment, most 
vehicles also have a UHF radio for interoperability purposes in that 
band. 

 
  B. Positive Attributes of Current Environment 
 
   1. Operational 
 

The radio system is conventional technology using repeaters for 
wide area coverage.   

 
   2. Functional 
 
   3. Technical 
 

A mix of VHF and UHF radios are used to facilitate 
communications with various agencies. 
 

  C. Desired Attributes of Current and Future Environment 
 

1. Operational 
 

Green Valley Fire Department is planning to build 3 more stations 
in the next 5 years.  This will require additional staff and radio, 
mobile data expansion requirements.  Open to convenient ways to 
radio monitor firefighter vital signs.   
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2. Functional 
 

A small short range intercom-type function is desirable.  They 
would like a wireless link from the accessories to the radio on the 
belt.  Green Valley requires laptops in all units for CAD 
dispatching, AVL, mapping, storage for fire pre-plans, photos, and 
personal safety. The thrust is for information sharing between 
units, and other departments and agencies.  A system upgrade 
should contribute to improving coverage performance especially in 
the south side.  Expanding the geographical service area to support 
the department’s growth is being planned. 

 
3. Technical 
 

Green Valley Fire Department is installing in-vehicle mapping and 
AVL.  Laptops in the truck will run “Mapping Solutions” software.  
Green Valley plans to equip with Wi-Fi since their area is partly 
within the Canamex corridor.  Cox Communication’s network will 
be involved with expanding the Canamex project. 

 
4. Interoperability Matrix 
 

TABLE 2.1.5B shows the future direct interoperability capabilities 
with other agencies for the department.  The Fire Department 
should have radio interoperability with the local Fire Departments 
and hospitals as well as the Tucson Police Department and the 
Pima County Sheriff’s Office.  
It is desirable to have common frequencies or gateway patches to 
facilitate interoperability with other agencies.   

 
5. Attributes Matrix 

 
Please refer to TABLE 2.1.5C, a summary of system attributes that 
may be emphasized in a PCWIN regional communications system. 
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  D. Supporting Information 
 

1. Interview Record 
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2. Radio Usage Form 
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3. Mobile Data Survey 
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4. Computer Systems Checklist – Fire & EMS Departments 
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5. Documentation Provided 
 

• Fire Rescue frequency bands 
• Radio locations and frequencies 
• Channelization plan 
• Summary of Current communications system 
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TABLE 2.1.5A Existing Interoperability 
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TABLE 2.1.5B Future Interoperability 
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TABLE 2.1.5C Green Valley Fire District 
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2.1.6 Helmet Peak Fire District 
 
  A. Current Environment 
  
   1. Operational 
 

The Helmet Peak Volunteer Fire Department is located in 
Sahuarita.  The Drexel Heights Communications Center provides 
fire and rescue dispatch support for the Green Valley Fire District.   

 
   2. Functional 
   

The Department utilizes the Green Valley Fire Department’s radio 
system.     

 
   3. Technical 
 

The Department utilizes a conventional VHF network.  There are 
two repeater sites operating at 155.775/ 158.895 and 150.805 and 
155.355. 

 
   4. Interoperability 
 

There were no existing interoperability requirements provided for 
this department as shown in TABLE 2.1.6A. 

 
  B. Positive Attributes of Current Environment 
 
   1. Operational 
 

This department will align itself with the Green Valley Fire 
Department’s radio requirements. 
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   2. Functional 
 

A system upgrade should incorporate his department’s service area 
with the Green Valley Fire Departments service area.  

 
   3. Technical 
 
  C. Desired Attributes of Current and Future Environment 
 

1. Operational 
 
2. Functional  
 
3. Technical 
 
4. Interoperability Matrix 
 

TABLE 2.1.6B shows the future direct interoperability capabilities 
with other agencies for the department.  The Fire Department 
should have radio interoperability with the local Fire Departments.  
It is desirable to have common frequencies or gateway patches to 
facilitate interoperability with other agencies.   

 
5. Attributes Matrix 
 

Please refer to TABLE 2.1.6C, a summary of system attributes that 
may be emphasized in a PCWIN regional communications system. 

 
  D. Supporting Information 
 

1. Interview Record 
 

None. 
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2. Radio Usage Form 
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3. Mobile Data Survey 
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4. Computer Systems Checklist – Fire & EMS Departments 
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5. Documentation Provided 
• Fire Rescue frequency bands 
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TABLE 2.1.6A Existing Interoperability 
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TABLE 2.1.6B Future Interoperability 
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TABLE 2.1.6 Helmet Peak Fire District 
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2.1.7 Marana Police Department 
 
  A. Current Environment 
 
   1. Operational 
 

 The Town of Marana is located in the northwest Tucson 
metropolitan area and has experienced rapid growth due to 
annexations, residential and commercial development.  The 
Marana Police Department has grown into a police department of 
sixty-eight employees. The Marana Police Department's mission is 
to serve the Town of Marana community, protect life and property, 
prevent crimes and solve problems.   

 
   2. Functional 
 

 Headquarters is located at the Marana Municipal Complex – 1155 
W. Civic Center Road.  The Marana Police Operations Center is 
located on 13291 North Lon Adams in Marana.   The department is 
responsible for a 25 square miles and a population of 40,000 which 
is the town of Marana.  Twenty-five percent of the population is 
transitory.  Population fluctuates seasonally with the highest 
population during winter months and the lowest population during 
the summer months. 

 
   3. Technical 
  

Marana Police Department has an 800 MHz MOTOROLA 
ASTRO 25 LE system to support their operations.  It is a three-site 
(3)/ four (4) channel simulcast system operating in conventional-
mode.  The repeater sites are connected via microwave links.  It 
has been in operation for one year. Radios include 85 XTL 5000 
mobile radios and 90 XTS5000 portables. 
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The radio sites include NWF 37, Beacon Hill and the Op Center.  
There is opportunity for radio site expansion at the Ops Center and 
Beacon Hill.  Both of these sites have a 90ft self-support tower. 
 
The current Communication Center is equipped with four console 
positions.  The consoles are MCC5000 consoles.  Currently they 
operate as desktop control stations with limited dispatch features.  
The consoles will be replaced in the very near future. The facility 
is manned 24 hours/ 7 days per week.  It is an enhanced E911 
PSAP.  Dispatchers provide call-taking and dispatch services.  
Typically there are two dispatch positions manned.  The CAD 
system is GEO911 and local, NCIC, and ACIC records can be 
accessed. There are no AVL, or mobile data capabilities. Records 
are accessed from the of COPLINK(R) database manufactured by 
Knowledge Computing Corporation.  This is the TPD database. 
 
All patrol vehicles are equipped with mobiles; typically there are 8 
patrol vehicles on the street, and 6 detectives.  All officers and 
detectives are equipped with mobiles and portables.  There are a 
total of 55 mobiles and 55 portables in operation.  Inventory 
includes a total of 85 mobiles and 85 portables. 

   
The repeater channels for the ASTRO 25 system are listed below: 

 
Xmt Rx 
866.075 821.075 
866.4375 821.4375 
866.815 821.815 
868.7875 823.7875 

 
The Marana Police operation channels include: 

 
Dispatch Repeater 
Ops 1 Repeater 
Ops 2 Repeater 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 190 of 1647

 

Dispatch Repeater 
Gateway Repeater 

UHF Repeater 
 
   4. Interoperability 
 

TABLE  2.1.7A shows the existing direct interoperability 
capabilities with other agencies for the department. The system 
ASTRO25 system provides 800 MHz communications capabilities 
throughout the town.  The Gateway repeater and the UHF repeater 
are used for communications with outside agencies and the 
communications with the Sheriff’s Department is performed 
through the ACU patch.  
 

  B. Positive Attributes of Current Environment 
 
   1. Operational 
 

The radio system is a new ASTRO25 LE system and it is 
compliant with Project 25 standards.  The Communications Center 
is new.    

 
   2. Functional 
 

The ASTRO25 LE system is built to support wide area operations 
and digital technologies and to facilitate growth. 

 
   3. Technical 
 

The ASTRO25 LE system is built to support wide area operations 
and digital technologies and to facilitate growth.  Mobile data, Wi-
Max applications, new dispatch records management and CAD 
applications can be expanded to allow information to be sent from 
the Communications Center to the police vehicles. 
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  C. Desired Attributes of Current and Future Environment 
 

1. Operational 
 

The ASTRO25 LE system is flexible and will allow for easy 
expansion.  It will support a planned move to a new dispatch center 
and utilize the existing center as a backup center.     

 
2. Functional 
 

The ASTRO25 LE system as designed provides excellent radio 
reliability throughout the police service area.  There are 
opportunities to collocate and upgrade in alliance with the PCWIN 
system.     

 
3. Technical 
 

The Marana Police Department requires Mobile Data applications 
in the future.  Near term requirements include AVL, RMS-mobile 
data access to NCIC, ACJIS databases, mapping capabilities.  
Long term objectives includes mobile data file transfers (mug 
shots), messaging, email, internet, intranet access, mobile 
workstations and videos. 

 
4. Interoperability Matrix 

 
TABLE 2.1.7B shows the future direct interoperability 
requirements with other agencies for department.  

 
5. Attributes Matrix 
 

Please refer to TABLE 2.1.7C, a summary of system attributes that 
may be emphasized in a PCWIN regional communications system. 
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  D. Supporting Information 
 

1. Interview Record 
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2. Radio Usage Form 
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3. Mobile Data Survey 
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4. Computer Systems Checklist – Law Enforcement Departments 

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 208 of 1647

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 209 of 1647

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 210 of 1647

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 211 of 1647

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 212 of 1647

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 213 of 1647

 

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 214 of 1647

 

5. Documentation Provided 
• FCC WTB 
• Law Enforcement frequency bands 
• Marana 200 demographics.pdf 
• Town of Marana CATP coverage 
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TABLE 2.1.7A Existing Interoperability 
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TABLE 2.1.7B Future Interoperability 
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TABLE 2.1.7  Marana Police Department 
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2.1.8 Mt. Lemmon Fire District 
 
  A. Current Environment 
 
   1. Operational 
 

Currently Drexel Heights Communications Center provides fire 
and rescue dispatch support for Mt. Lemmon Fire, but will be 
switching to Rural Metro dispatch in July 2006. 

 
   2. Functional 
 

Mt. Lemmon Fire Department covers a 12.5 square miles area.   
 
   3. Technical 
 

Mt. Lemmon Fire Department has two radio sites, one at Mt. 
Lemmon, the other at Mt. Bigelow plus one repeater at Loma 
Linda Tanks.  There are three UHF simplex frequencies.  The 
department goes on EMS calls but does not transport patients. 
There are approximately 300 calls a year for service: 80% EMS 
and 3% Fire.  The department is equipped with 25 mobiles and 30 
portables.  15 mobiles are UHF and 25 portables are UHF. 

 
   4. Interoperability 
 

The Fire Department is equipped with VHF radio equipment and 
UHF radio to maximize interoperability communications with 
agencies.  TABLE 2.1.8A shows the existing direct interoperability 
capabilities with other agencies for the department.  
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  B. Positive Attributes of Current Environment 
 
   1. Operational 
 

They like simple reliable portables that can be operated by feel, a 
safety position (locked) on radios, less rubber and plastic parts, and 
battery reconditioners.   

 
   2. Functional 
 

The system as it operates today works very well. 
 

3. Technical 
 
The radio system is conventional technology using repeaters for 
wide area coverage.  Primary communications is with the UHF 
radios, but VHF radios are used for additional communications 
capabilities. 
 

  C. Desired Attributes of Current and Future Environment 
 

1. Operational 
 
Would like a convenient way to radio monitor firefighter vital 
signs.   

 
2. Functional  

 
Would like a small short range intercom-type function.  They 
would like a wireless link from the accessories to the radio on the 
belt. 

 
3. Technical 
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4. Interoperability Matrix 
 

TABLE 2.1.8B shows the future direct interoperability 
requirements with other agencies for the department.  
 
During major wild land fires including the Aspen Fire, Mt 
Lemmon reports the major Federal agencies that respond are the 
Department of Agriculture and Department of Wildlands.  
Generally, local companies receive radios and frequency 
assignment from Federal command.   
 
The State Mutual Aid channels are heavily used during these 
incidents. 

 
5. Attributes Matrix 
 

Please refer to TABLE 2.1.8C, a summary of system attributes that 
may be emphasized in a PCWIN regional communications system. 
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  D. Supporting Information 
 

1. Interview Record 
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2. Radio Usage Form 
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3. Mobile Data Survey 
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4. Computer Systems Checklist – Fire & EMS Departments 
 
 None. 
 
5. Documentation Provided 

• Fire Rescue frequency bands 
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TABLE 2.1.8A Existing Interoperability 
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TABLE 2.1.8B Future Interoperability 

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 250 of 1647

 

TABLE 2.1.8 Mt. Lemmon Fire District 
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2.1.9 Northwest Fire Consortium - Avra Valley, Golder Ranch, Northwest, Picture 
Rocks, and Three Points Fire Departments 

 
  A. Current Environment 
 
   1. Operational 
 

The Northwest fire consortium consists of the Avra Valley, Golder 
Ranch, Northwest, Picture Rocks, and Three Points fire 
departments.  Northwest Fire is the consortium lead.  CTA 
understands that the contract establishing Northwest Fire as the 
lead may be in question.  Green Valley Fire may be involved with 
a new contract agreement.      

 
 The NW Fire Districts are dispatched by the City of Tucson at the 

Tucson Fire dispatch facility. CAD will automatically dispatch 
units unless it is a Mutual Aid call in which a fire chief will 
dispatch the units. 

 
The management of 911 calls is complicated due to the interaction 
of multiple agencies and the procedures that are followed at 
dispatch.  This issue is compounded when a 911 call is made from 
a cell phone. 

 
   2. Functional 
 

Avra Valley District is headquartered at 15790 W Silverbell Rd in 
Marana, AZ.  There are three Stations 34, 36, and 37 in Marana.  
 
Golder Ranch District is headquartered at 3535 E Hawser St. 
Tucson, AZ 85739.  There  are three stations.  They are located 
at 1 63735 E. SaddleBrooke, 1130 E. Rancho Vistoso, and 3535 
East Hawser (HQ). 
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Total Golder Ranch Fire District Coverage Area: 72 square miles  
Total Golder Ranch Fire District Population: 35,000  
Total Golder Ranch Medical / Ambulance Coverage Area: 346+ 
square miles  
 
The Northwest Fire District Headquarters is located on 5225 W. 
Massingale Rd in Tucson, AZ 85743.  There are eight 24/ 7 
manned stations.  The Northwest District currently provides 
emergency and community services to 114,000 residents and 1900 
commercial occupancies over a 140 square mile area.  In addition 
to fire protection, paramedic-equipped units are stationed 
throughout the District and provide advanced life support to 
medical calls.  The Fire Department has a contract with Southwest 
Ambulance Services for emergency medical services.   Fire 
Stations include: 

 
Station 30 – 1520 W Orange Grove Rd 

 Station 31 – 4701 N La Cholla 
 Station 32 – 4151 W El Camino del Cerro 
 Station 33 – 3701 W Quasar 
 Station 34 – 8165 N Wade Rd 
 Station 35 – 3220 N Camino de Oeste 
 Station 36 – 13475 N Marana Main St 
 Station 37 – 13001 N Tortolita Rd 
 Future 38 – Starr Grass/Cortaro Farms 
 Future 39 – Thornydale/Moore 
 Future 40 – Linda Vista/ I-10 
 Future 41 – Marana NW Regional Airport 
 Future 42 – Tangerine/ I-10 

 
Picture Rocks Fire District is headquartered at 12121 W Picture 
Rocks Rd. Tucson, AZ 85743-9722.   
  
Three Points Fire District is headquartered at 1200 S. Sierrita 
Mountain Road PMB  #328.   
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This District provides fire, emergency and community services to 
8,900 area residents covering over 206 square miles.  Geographical 
boundaries encompass the community of Three Points, also known 
as Robles Junction.   
 
The boundaries begin on the North at Mile Wide Road and 
continue South to approximately milepost 25 of State Highway 
286 and extend to the East at Ryan Airfield and to the West at the 
intersection of State Highway 86 (approximately milepost 141) and 
Coleman Road. 

 
    Fire Station 91 – 14055 West Hunt Rd 

Fire Station92 – 11777 West Camino Lucito 
Fire Station 93- 10351 S. Sasabe Highway 

 
 There is co-channel interference at times from the Phoenix / Mesa 
area.  Occasionally the audio can be interfered with from dispatch.  
The interference could be the result of crosstalk or misrouting 
through the system. 
 
Many of the departments expressed concern about poor coverage; 
in general the more remote areas of the county were the ones that 
experienced the poorest coverage. 

 
   3. Technical 
  

The consortium uses a series of 16 VHF frequencies, 2 are 
repeaters and several RX voter sites.  There is a plan in place to 
expand to 3 repeaters and 7 simplex channels.   All repeaters 
operate analog wide-band – 25 kHz.  Mobiles and portables are 
Project 25 compliant radios.  The migration to 12.5 KHz narrow 
band channels has begun and should be completed by June 30, 
2006. 
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Point to point connectivity is supplied at every station by Redline 
5.4 GHz systems. 802.11., 4.9 GHz hotspots provide broadband 
service around the stations in NWFD area only. 
 
There are two IP MobileNet base stations that have been added to 
the City of Tucson systems three base stations for a total of five to 
provide mobile data service.  These stations operate in the 700/800 
MHz band.  iCare Mobility determines the appropriate wireless 
data connection.  Itronix notebooks are currently being deployed in 
apparatus and vehicles. 

 
Station notifications and dispatching calls are conducted through 
VHF radios.  All stations are equipped with desktop radios. 

 
The City of Tucson manages the CAD system (ADSi) and 
individual fire groups handle their own RMS (FIREHOUSE). 

 
   4. Interoperability 
  

TABLE 2.1.9A shows the existing direct interoperability 
capabilities with other agencies for the fire departments. 
 
Dispatching and medical communications take place on the 
repeated channels.  On scene fire ground communications take 
place over the simplex channels.  All trucks are equipped with 
VHF and UHF radios to facilitate communications with other 
agencies like the Tucson Police.  Two trucks are currently 
equipped to act as mobile repeaters to assist with communications 
on scene.  
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B. Positive Attributes of Current Environment 
 
   1. Operational 
 
    

2. Functional 
 

 Each of the fire districts have reliable VHF repeater systems 
though the districts will benefit from improving and expanding 
upon the repeater systems to improve coverage in their service 
areas. 

 
3. Technical 

 
The mobile data systems are being upgraded.  The MTC’s 
currently in use are the KDT480 mobile data terminals.  These 
terminals will be replaced by the Itronix notebooks. 

 
C. Desired Attributes of Current and Future Environment 

 
1. Operational 
 

A system that facilitates improved coordination of 911 calls and 
easier interoperability capabilities with other agencies. 

 
2. Functional 
 

The fire districts will benefit from system upgrades to mesh into a 
wide area network that improves reliability and allows fire fighters 
and EMS responders to roam throughout their service area without 
having to manually change channels. 
 
Many department expressed concern about coverage.  
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3. Technical 
 

The new system needs to be reliable and have flexibility to migrate 
towards a wide-area trunked simulcast system that operates in the 
VHF band but can be networked together with a system utilizing 
another frequency band.  Radios should offer technology features 
such as improved performance, and AVL/ GPS location 
capabilities. 
 

 Newer Project 25 capable radios with additional features are 
needed to replace existing units. 

 
Mobile data technology and Mobile Terminal Computers in 
vehicles that can access local FIREHOUSE Record Management 
Systems and the City of Tucson’s CAD system is needed in the 
near future.  
 
Tracking AVL or GPS based technologies and video capability for 
apparatus in the field is important. 

 
4. Interoperability Matrix 
 

TABLE 2.1.9B shows the future direct interoperability 
requirements with other agencies for the fire departments.  

 
5. Attributes Matrix 
 

Please refer to TABLE 2.1.9C, a summary of system attributes that 
may be emphasized in a PCWIN regional communications system. 
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D. Supporting Information 
 

1. Interview Record 
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2. Radio Usage Form 
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3. Mobile Data Survey 
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4. Computer Systems Checklist – Fire & EMS Departments 
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   5. Documentation Provided 
 

• Fire Rescue Frequency Bands 
• Golder Ranch Radio Locations and Frequencies 
• Golder Ranch Channelization Plan 
• Golder Ranch Summary of Current Communications 

System 
• Frequency Chart 
• Picture Rocks Radio station licensee 
• Three Points Fire Summary of Current Communications 

System 
• Three Points Channelization Plan 
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TABLE 2.1.9A Existing Interoperability 
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TABLE 2.1.9B Future Interoperability  

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 349 of 1647

 

TABLE 2.1.9 Northwest Fire District, Avra Valley Fire District, Golder Ranch Fire District, 
 Picture Rocks Fire District, and Three Points Fire District 
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2.1.10 Oro Valley Police Department 
 
  A. Current Environment 
 

1. Operational 
 

The City of Oro Valley encompasses 33 square miles in the 
suburban municipality of northern Pima County.  It is located in 
the foothills of the Catalina Mountains.  Oro Valley consists of 
approximately 40,000 citizens.  The Police Department  includes 
91 commissioned officers and 35 civilians.  There is a volunteer 
group, consisting of 80 members that supplement the police force. 
The Oro Valley Police Department is dedicated to providing public 
law enforcement services to prevent crime and promote a safe 
environment for its citizens and visitors. 

 
2. Functional 

 
The police 911 dispatch Communication Center is located at 11000 
N. La Canada Drive in Oro Valley.  The facility is approximately 
two years old. The Center is the 24/ 7 Public Safety Answering 
Point (PSAP) for Oro Valley  and it provides enhanced 911 
services for the community and is phase II compliant (wireless 
location).  The 911 switch is the PLANT VESTA switch (2.2) and 
it is provided by the local phone company, QWEST.  There are 11 
dispatchers on staff.  Typically there is one supervisor and 2 to 3 
dispatchers on duty during the day.  There are 2 dispatchers on 
duty during the swing shifts and 2 dispatchers on duty at mid-
night.  Typically another dispatcher will supplement staff during 
the week from 0900 to 2000.  The standard shifts are: 

 
0600 – 1600 
1600 - 0200 
2000 – 0600 
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The Communications Center has four Motorola COMMAND 
STAR console positions.  There is no position designated for the 
supervisor.  The CAD system is the Spillman – Summit (4.5) same 
as the Sheriff system and records can be remotely accessed. 
capability).  The Logging and Recording operations is supported 
with the MERCOM PLANT/ PYXIS (3.2) system.  It has the 
capability to record 24 channels.  The Mapping functions are 
produced with the Orion MAPSTAR (5.1) program.   
 
The Communications Center has eight (8) 911 lines and nine (9) 
administration lines.  There are 6 single button transfer lines.  
Additional lines can be added with software configuring and 
programming more lines can be made available.  Five (5) ring-
down lines are available for direct communications with the 
Sheriff Department PSAP, the Tucson Police Department 
Communications Center PSAP, the Rural Metro Fire Dispatch 
Center, the  Marana Police Communications Center, and the 
Arizona Highway Patrol.  
 

3. Technical 
 
The Police Department utilizes two UHF radio repeater channels 
for emergency response.  The repeater equipment is located at the 
Communications Center facility.  The repeaters are equipped with 
two frequency pairs and separated by PL tones. The repeater 
utilizes one (1) voter-receiver site to improve communications 
from field units to the repeater transmitter and eventually the 
Comm. Center.  The Golder Ranch Fire Department Station 14 
located on 1130 E Rancho Vistoso is the voter-receiver location. 
This voter is connected by phone lines back to the Comm. Center.  
A Special Ops Repeater is located in the in mid town on Country 
Club Road and it is used as a backup repeater during special or 
high-activity periods.  The backup repeater utilizes a simplex 
channel.  Radio communications does not have encryption.   
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All radio communications are conducted in the UHF band. 

 

  
The department uses both Alltel and Sprint commercial services 
for Mobile Data applications.  There is access to their records 
management systems to the vehicles but no Automatic Vehicle 
Relocation (AVL) capabilities.   
 
The Oro Valley Police Department Non-Fixed radio inventories 
include 75 mobiles, 97 portables, 4 control stations and a 1 paging 
unit.  There are typically 7 HT1000 portables, 7 CD 1250 mobiles, 
and 2 control stations that are used to support operations.  There 
are 40 Tuff-Book laptops in vehicles and inventory, and seven 
wireless PDAs that are available of Mobile Data applications.  
There are 30 digital pagers.  A commercial service company 
provides the paging network. 

 
4. Interoperability 

 
TABLE 2.1.10A shows the existing direct interoperability 
capabilities with other agencies for the department.  
 
The Police Department usually communicates on their primary 
UHF OV channel.   

Title Channel Transmit Receive PL Tones 
OV Main Repeater 1 465.100 460.100. 173.8 (tx & rx) 
OV-CC 2 453.475 453.475 173.8 
SWAT 3 458.475 458.475 141.3 
Tri-Band Repeater (Gateway Repeater) 4 458.350 453.350 203.5 

Special Ops Repeater (Country Club Road) 5 458.475 453.475 156.7 (tx), 141.3 (rx) 

State-Wide Repeater 6 465.375 460.375 100.0 
OV Back-up Repeater 8 458.475 453.475 173.8 (tx & rx) 
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The department has access to a State-Wide mutual aid repeater 
channel, and the Gateway repeater located at Tucson MTN. to 
communicate with other law enforcement, and rescue agencies, but 
the department is small and has difficulty monitoring the channel.   
 

  B. Positive Attributes of Current Environment 
 

Police officers benefit from the information obtained through the mobile 
data system in vehicles.  Though there are data transmission disconnects 
and the coverage area is not adequate throughout Oro Valley, the officers 
can access some information from their vehicle.  
 
The radio voice system works well for the Police Department using the 
primary channel and having the backup channel available for busy periods 
or if there is a failure to the primary repeater.  The system can get  “busy” 
occasionally but the radio voice coverage is reliable throughout the Oro 
Valley Service area. 
 
Interoperability with other law enforcement agencies is provided by the 
tri-band gateway repeater located on Tucson Mtn. although the department 
is small and has trouble manning the channel for their operations.  

 
   C. Desired Attributes of Current and Future Environment 
 

1. Operational  
 
2. Functional 

 
The voice radio system should incorporate the addition of one or 
more radio channels to facilitate operations in the long-term, and 
the network should have the intelligence to allow the radio user to 
obtain information, either through voice or data applications with 
minimal effort.   
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The new system should incorporate improved mobile data 
reliability and an expanded coverage service area.    
 

3. Technical 
 
The ability to have map and Automatic Vehicle Location 
capabilities extended to the patrol vehicles is needed.  High 
capacity or Wi-Max technology is needed so that vehicles can 
upload and down load extensive information from their Records 
Management Database.  

 
4. Interoperability 

 
TABLE 2.1.10B shows the future direct interoperability 
requirements the department.  It is desirable to have common 
frequencies or talk-groups available to simplify radio protocol 
procedures and monitoring to facilitate interoperability with other 
agencies.  
 

5. Attributes 
 

Please refer to TABLE 2.1.10C, a summary of system attributes 
that may be emphasized in a PCWIN regional communications 
system. 
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   D. Supporting Information 
 

1. Interview Record 
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2. Radio Usage Form 
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3. Mobile Data Survey 
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4. Computer Systems Checklist – Law Enforcement Departments 
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5. Documentation Provided 
• Radio Frequencies 
• Radio Station Licensee 
• Law Enforcement frequency bands 
• Oro Valley 2000 demographics.pdf 
• Operations Division Chart 
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TABLE 2.1.10A Existing Interoperability 
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TABLE 2.1.10B Future Interoperability  
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TABLE 2.1.10  Oro Valley Police Department 
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2.1.11 Pascua Yaqui Police Department and Pascua Pueblo Fire Department 
 
  A. Current Environment 
 
   1. Operational 
 

The Pascua Yaqui Tribe resides on reservation land near Southern 
Tucson.  The Tribe has 13,000 registered members and is self-
governed. The reservation is approximately 10 square miles.  Two 
square miles are residential. The Pascua Yaqui Tribe has an 11 
member Tribal Council including the Chairman.  The Pascua 
Yaqui Tribe owns and operates two casinos in Southern Arizona, 
Casino of the Sun and the recently opened Casino Del Sol. 

 
 The Pascua Yaqui Police Department provides law enforcement 
service to the Pascua Yaqui Community.  Department services 
include Law Enforcement, Criminal Investigations, Animal 
Control, Security Services, Detention Services, Public Safety 
Communications and Dispatch and the Police Explorer Program. 

 
The Pascua Pueblo Fire Station #1 is located at 4631 W. Calle 
Torim, Tucson.   The building is approximately 6,000 square feet 
and has four fire truck bays to hold three public safety vehicles 
including an ambulance, a pumper fire truck and a 100 foot aerial 
ladder truck.  Pascua Pueblo Fire Department has 25 fire fighters 
and 6 reserves.  Eight fire fighters work at fire station a day with 2 
administrative people.  They receive medical alerts from Tucson 
on UHF.  They do medical transport to University Medical Center, 
Tucson Medical Center, and St. Mary’s Hospital.  They also help 
with aid on Drexel Fire Department.  They have 2 fire calls every 6 
months on reservation, 20 fire calls on Drexel Fire Department 
every month. They receive 1,798 EMS and fire calls a year. 
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2. Functional 
 

The Police Department has 30 patrol officers, 1 school officer, 20 
patrol officers, and 1 animal control officer.  The department is 
typically staffed with 12 officers per day shift, 3 officers per night 
shift, and 4 officers per weekends.   The department will staff 
special events with 6 to 8 officers, and up to 20 officers for large- 
scale concerts or events.  Usually there are 3 to 4 EMTs on duty 
for large events.  Pascua Yaqui Police Department manages a 
combined Police/ Fire & Rescue PSAP.  The Comm. Center 
provides E911 services for police, fire, and EMS operations.  They 
receive approximately 17,000 911 calls/ yr. and approximately 
4,300 non-emergency services per year.   The Comm. Center 
dispatches about 7000/ yr law enforcement calls and 1,800 calls 
Fire Medical calls.   Approximately 15,500 CJIS (SCIC/ NCIC) 
inquiries are made per year.  There are two dispatchers and 1 
supervisor on-duty during the day.  During afternoon and evening 
shifts the center is staffed with 2 dispatchers. 

 
   3. Technical 
 

The Communications Center is equipped with a Plant VESTA 
(v2.5) 911 switch.  It was installed in 2004.  It was installed in 
2002.   The PBX is a NEX switch.  Both switches are provided by 
QWEST.  The equipment is ALI/ ANI capable (enhanced).  There 
are four (4 ) 911 lines and four (4) other lines.   The CAD system 
is a SPILLMAN MILLENIUM (v4.0).   
 
The Console positions are MOTOROLA STAR COMMAND 
Consoles.  They were installed in 1999.  The logging recorder is a 
NICE logging recorder with 16 channel recording capacity and   
DVD RAM storage.   

 
The police utilize MTS2000 and portables are HT1000 operating 
in the 800 MHz band and the fire department operates in the VHF 
band.  
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The combined radio quantities for Police and Fire are shown 
below: 

 
Radio Units Inventory Shift 1 Shift 2 Shift 3 

Mobiles 30 20 9 9 

Portables 47 27 13 9 

Control 
Stations 

2 2 2 2 

Paging Units 2    

 
The Police utilize a three (3) channel MOTOROLA 800 MHz 
radio system that operates in 25 kHz wide-band,  conventional 
mode.   One repeater is a QUANTAR and the other two are the 
MTC2000 models.  

 
Channel Name Rx (MHz) Tx (MHz) PL 
1 PS1  814.175 859.175 5A 
2 PS2 818.2 863.2 5A 
3 Keystone 815.15 860.15 4A 
4 TOPD (Sells) 811.175 856.175 DPL 025 
5 TRI-BAND 820.25 865.2 2Z 
6 PCSO 868.0125  5A 
7 Talkaround 1 863.2 863.2 5A 
8 Talkaround 2 860.15 860.15 4A 
9 Talkaround 3 859.175 859.175 5A 

 
The Pascua Pueblo Fire Department has five frequencies to support 
their operations. The repeater site is located at the Drexel Heights 
location and the following channels are at the Drexel Heights 
location: 

Channel Rx (MHz) Tx (MHz) PL 
1 153.775 154.755  
2 154.965 158.955  
3 460.6125 465.6125  
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Currently public safety has 22 laptop computers (Fire & Police) 
operating on the Mobile Data System and can access the 
PARAZON/ Millennium CAD/ RMS.    

 
   4. Interoperability 

 
TABLE 2.1.11A shows the existing direct interoperability 
capabilities with other agencies for both the Police and Fire 
departments.  
 
The Police Department utilizes 800 MHz frequencies and can 
communicate with the Sheriff Office dispatch, and the Tohono 
O’odham Tribal Police.  Radio communications with the Tucson 
Police Department, Pasqua Pueblo Fire, and Drexel Heights Fire is 
limited to the Tri-band repeater located on Tucson Mtn. because 
they operate on VHF frequencies. 
 
The Pasqua Pueblo Fire Department communicates with Drexel 
Heights Fire on VHF frequencies and with the hospitals on UHF 
frequencies to support medical operations. 

 
  B. Positive Attributes of Current Environment 
 
   1. Operational 
 

Police and Fire utilize radios operating in different frequency 
bands and it will simplify operations if both departments migrated 
to a common frequency band. 

    
  2. Functional 
 

Pascua Yaqui Police Department has in-building coverage 
problems mainly in the hospital and casino that will need to be 
addressed.   
 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 385 of 1647

 

The mobile data system operates in a reduced geographical service 
area (50 %) and officers and/ or firefighters will require an 
expanded geographical service area to support operations.  The 
ability to incorporate new data technologies and access to dispatch 
records from the vehicle or apparatus should be addressed. 

 
   3. Technical 
 

The MOTOROLA 800 MHz channel SMARTNET conventional 
system is equipped with 3 channels and the system can be 
expanded and upgraded to a wide-area trunked simulcast network 
that will better serve public safety.  The system has the capability 
to add another channel to account for future growth and potentially 
the addition of the Fire Department. 

 
The VHF system operates from 1 base station.  The system will 
require additional sites and potentially more channels to support 
the service area. 

 
  C. Desired Attributes of Current and Future Environment 
 

1. Operational 
 

The Pascua Pueblo Fire Department does not have mobiles in their 
vehicles but will require them in the future.  Vehicles include 2 
Brush Trucks, 2 Pumpers, 2 Ladders, and 2 ambulances. 

 
2. Functional 
 

Pascua Yaqui Police Department has in-building coverage 
problems mainly in the hospital and casino and the new system 
should address wide area and in-building coverage deficiencies.  
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The mobile data system should be expanded and upgraded to meet 
operational requirements of the Pasqua Yaqui public safety 
responders service area and include AVL, file-transfer and test-
messaging capabilities.  The ability to access CJIS or AJIS 
databases is important.   

 
3. Technical 
 

The 800 MHz radio system should be expanded to incorporate the 
growth of radio users operating on the system: 

 
Mobiles 10% (5 yr.), 5 % every 5 yrs. Afterwards.   
Portables 20% (5 yr.), 10 % (10 yrs), 5% afterwards. 
Control Stations 50 % (5 yr.), 50 % (10 yrs)  

 
The 800 MHz system can incorporate Project 25 trunked simulcast 
radio feature advancements.  The system should include network 
interfaces or gateways to support other agencies such as the FBI, 
Tucson Police Department, and Customs. 
 
The system upgrade should incorporate a modern Mobile Data 
System that will facilitate file transfer, reporting, and AVL 
technology from dispatch to vehicles and apparatus. 

 
4. Interoperability Matrix 
 

TABLE 2.1.11B shows the future direct interoperability 
requirements with other agencies for both the Police and Fire 
departments. 
 
It is important for the Police Department to have radio 
interoperability with the PC Sheriff’s Office, the Tohono O’odham 
Nation Police, Phoenix Police, Marana Police, South Tucson 
Police, Tucson Police Department, the FBI, Customs, Drexel 
Heights Fire and Pascua Fire.   
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The Pascua Pueblo Fire Department should have radio 
interoperability with the Pascua Yaqui Police, Drexel Heights Fire, 
and the hospitals for medical transport (UMC, TMC and St 
Mary’s).  
 
It is desirable to have common frequencies or talk-groups available 
to simplify radio protocol procedures and monitoring to facilitate 
interoperability with other agencies.   

 
5. Attributes Matrix 

 
Please refer to TABLE 2.1.11C, a summary of system attributes 
that may be emphasized in a PCWIN regional communications 
system. 
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  D. Supporting Information 
 

1. Interview Record 
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2. Radio Usage Form 
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3. Mobile Data Survey 
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4. Computer Systems Checklist – Law Enforcement Departments 

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 415 of 1647

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 416 of 1647

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 417 of 1647

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 418 of 1647

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 419 of 1647

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 420 of 1647

 

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 421 of 1647

 

5. Documentation Provided 
 

• Fire Rescue and Law Enforcement frequency bands 
• PC Frequency list 
• Pascua Yaqui 2000 demographics.pdf 
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TABLE 2.1.11A Existing Interoperability 
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TABLE 2.1.11B Future Interoperability 
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TABLE 2.1.11C Pascua Yaqui Police Department and Pascua Pueblo Fire  
  Department 
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2.1.12 Pima College Department of Public Safety 
 
  A. Current Environment 
 
   1. Operational 
 

The Pima Community College (PCC) Department of Public Safety 
is a fully certified law enforcement department. The Director of the 
Department of Public Safety reports to the Vice Chancellor for 
Finance and Administrative Services. In addition to the Director, 
the department is authorized under one commander, five sergeants, 
twenty-nine certified police officers, twelve non-certified 
community service officers, a communications center supervisor, 
five full time and six part-time dispatchers, and two administrative 
support specialists. Also employed are part-time student aides that 
assist with non-law enforcement tasks. In addition to College staff, 
the department is supplemented by contract security personnel who 
provide general security service during late evening and weekend 
hours.  

 
   2. Functional  
 

The Pima Community College Public Safety law enforcement 
officers are sworn officers with full law enforcement authority and 
certified by the state of Arizona.  They are responsible for 
patrolling the various community college facilities in the Tucson 
area.  The department has an authorized strength of twenty-nine 
sworn officers.  They are several short of their authorized strength.  
The officers work ten hour shifts. They are organized into four 
different squads (two days/ two nights).  Typically there are ten to 
twelve officers and community service officers on each squad. 
From midnight until 6 am there are no sworn officers on duty.  
There is one roving Community Service Officer on duty from 
midnight until 6 am. 
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Pima Community College consists of six different campuses: 
Community Campus, Desert Vista Campus, Downtown Campus, 
East Campus, Northwest Campus, West Campus and five learning 
centers: Northeast Learning Center, Public Safety and Emergency 
Institute, Southeast Learning Center, Community Learning and 
Performing Arts Center in Green Valley, Davis-Monthan Air Force 
Base Learning Center.  There are three Community Campus Units: 
Center for Training and Development, Pima County Adult Basic 
Education, and Center for Business Solutions.  There are four adult 
education centers. It is the seventh largest community college 
system in the country.  The total enrollment is approximately 
30,000 students. 

 
The Pima Community College Department of Public Safety 
headquarters and dispatch center is located in the colleges 
Maintenance and Security facility.  The Communications Center is 
part of the Administrative Services Division.  The Center is staffed 
with four full-time and three part-time dispatchers.  The 
dispatchers work ten hour shifts.  They monitor numerous alarms 
and also enter reports into the records system.   

  
  3. Technical 

 
The PCC radio system has been in place for four (4) years.  It is a 
Motorola 7-site simulcast system equipped with 2 channels 
operating in the 800 MHz frequency band: 
 
• District Central Offices 
• East Campus 
• District Support Service Center 
• West Campus 
• Community Campus 
• Main Station 
• North West Campus 
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The simulcast sites and the Communications Center are connected 
together with Quest T1 lines.  The repeater base stations are 100 
watt Quantars stations are used.  The Police Department radio 
inventory includes:  
 
XTS 3000 portables - (60 / 15 spare)  
Spectra Plus mobiles - (15). 

 
The College Facilities Department are equipped with private UHF 
radios for maintenance activities. 

 
The Communications Center is available 24 hours/ 7 days per 
week. The Pima Community College Department of Public Safety 
Dispatch Center is a two position center.  The dispatch positions 
are Gold Elite consoles.  A Dictaphone system records the voice 
traffic.  There is also a partial position in the Supervisor’s office 
and in the Sergeant’s office.  The department uses the Pima County 
Spillman CAD/RMS system.  They also have “Read-Only” 
capability on the Tucson Police Department’s records system.  
They have an authorized staff of six full-time dispatchers and ten 
part-time dispatchers.   

 
   4. Interoperability 
 

TABLE 2.1.12A shows the existing direct interoperability 
capabilities with other agencies for Pima College DPS.  The Police 
Department is utilizing 800 MHz frequencies and this complicates 
radio communications with Tucson Police Department because 
they operate on another band – VHF.  

 
  B. Positive Attributes of Current Environment 
 
   1. Operational 

 
The system has performed well but the growth and expansion of 
the campus will need to be addressed in the long-term. 
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   2. Functional 
 

While currently adequate, the system will need to expand, resulting 
in more repeater sites to meet the growth of the college campuses. 

 
While the majority of the time adequate, the Quest T1 lines have 
occasional reliability issues that impacts the Police Department’s 
radio system. 

 
   3. Technical 
 
  C. Desired Attributes of Current and Future Environment 
 

1. Operational 
 

The system should include additional channels to support increased 
radio activity, interoperability, and reliable microwave or fiber 
optics links to improve reliability.  

 
2. Functional 
 

The system should incorporate another radio repeater site to better 
serve law enforcement operations on campus.  

 
3. Technical 
 

The system should be upgraded to a Project 25 system to 
modernize the network and facilitate interoperability requirements.  

 
4. Interoperability Matrix 

 
TABLE 2.1.12B shows the future direct interoperability 
requirements with other agencies for the Pima College DPS. 
It is desirable to have common frequencies or talk-groups available 
to simplify radio protocol procedures and monitoring to facilitate 
interoperability with other agencies.   
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5. Attributes Matrix 
 

Please refer to TABLE 2.1.12C, a summary of system attributes 
that may be emphasized in a PCWIN regional communications 
system. 
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  D. Supporting Information 
 

1. Interview Record 
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2. Radio Usage Form 
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3. Mobile Data Survey 
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4. Computer Systems Checklist – Law Enforcement Departments 
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5. Documentation Provided 
 

• System design coverage maps (MOT) 
• Summary of Current Communications System 
• Law enforcement frequency bands 
• Radio locations and frequencies 
• Department organizational chart 
• Law enforcement predicted growth 
• Radio station licensee 
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TABLE 2.1.12A Existing Interoperability 
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TABLE 2.1.12B Future Interoperability 
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BLE 2.1.12  Pima College Department of Public Safety 
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2.1.13 Rincon Valley Fire District 
 
  A. Current Environnent 
 

1. Operational 
 

Rincon Valley Fire Department is moving into two stations in June 
and is building a third in the next two years.  Call volume is up 
57%, to about 1000 calls per year with 85% attributable to EMS 
and 15% to fire.   
 
Currently Drexel Heights Communications Center provides fire 
and rescue dispatch support for Rincon Valley, but will be 
switching to Rural Metro dispatch in July 2006. 

 
2. Functional 

 
The Rincon Valley Fire Department has coverage issues east of I-
10 in the valley. 

 
3. Technical 

 
The Fire Department utilizes two UHF channels, one is repeated 
and one is simplex.  There is a 65 foot monopole at one of the 
stations.   
 
The department is equipped with Kenwood, Bendix King, and 
Icom mobiles and portable and there is a mix of UHF and VHF 
radios.  8 Mobiles are UHF and 20 portables are UHF:  

 
Radio Units Inventory Shift 1 Shift 2 Shift 3 
Mobiles 16 10 10 10 
Portables 20 28 28 28 
Control 
Stations 

2 210 10 10 

Paging Units 28 10 10 10 
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   4. Interoperability 

 
TABLE 2.1.13A shows the existing direct interoperability 
capabilities with other agencies for the department.  The Fire 
Department is equipped with VHF radio equipment and UHF radio 
to maximize interoperability communications with agencies. 

 
  B. Positive Attributes of Current Environment 
 
   1. Operational 
 

A mix of VHF and UHF radios are used to facilitate 
communications with various agencies. 

 
   2. Functional 
 

Any system upgrades should contribute to improving coverage 
performance especially in the south east. 

 
   3. Technical 
 

Rincon Valley is joining the City of Tucson for mobile data needs 
and is a participant in the new IP MobileNet system. 

 
             C. Desired Attributes of Current and Future Environment 
 

1. Operational 
 

Rincon Valley Fire would like simple reliable portables that can be 
operated by feel, a safety position (locked) on radios, less rubber 
and plastic parts, and battery reconditioners.   
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They generally do not buy intrinsically safe models.  This 
department is open to convenient ways to radio monitor firefighter 
vital signs.   

  
2. Functional  
 

Improved coverage east of I-10 in the valley 
 

3. Technical 
 

They would like a small short range intercom-type function.  They 
would like a wireless link from the accessories to the radio on the 
belt. 
 

4. Interoperability Matrix 
 

The Fire Department should have radio interoperability with the 
local Fire Departments and hospitals as well as the Tucson Police 
Department and the Pima County Sheriff’s Office.  
 
TABLE 2.1.13B shows the future direct interoperability 
capabilities with other agencies for the department.  It is desirable 
to have common frequencies or gateway patches to facilitate 
interoperability with other agencies.   

 
5. Attributes Matrix 
 

Please refer to TABLE 2.1.13C, a summary of system attributes 
that may be emphasized in a PCWIN regional communications 
system. 
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  D. Supporting Information 
 

1. Interview Record 
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2. Radio Usage Form 
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3. Mobile Data Survey 
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4. Computer Systems Checklist – Fire & EMS Departments 
 

None. 
 
5. Documentation Provided 

• Fire Rescue Frequency Bands 
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TABLE 2.1.13A Existing Interoperability 
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TABLE 2.1.13B Future Interoperability  
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TABLE 2.1.13 C Rincon Valley Fire District 
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2.1.14 Sahuarita Police Department 
 
  A. Current Environment 
 
   1. Operational 
 

Sahuarita Police Department (SPD) operates south of Tucson in a 
30 square mile area straddling I19.  The area is known for its pecan 
farms.  The department has been in operation for 8 ½ years.   
 
Dispatch services are currently contracted with South Tucson 
Police.  The department has 28 commissioned officers.  Another 10 
will be added during 2006 and 2007.   
 
Beginning July 1, Sahuarita will be dispatched by the County.  The 
change to county dispatch will mean a change from UHF to 800 
MHz county radios.  Good coverage is expected within the 
jurisdiction from the Elephant Head and Keystone sites.  The UHF 
channels and equipment will be kept as backup.  
 
The department runs 6 shifts per week.  Three overlapping shifts 
per day: 06:00 – 16:00, 14:00 – 24:00, and 20:00 – 08:00.  The 
busiest radio hours are 17:00 – 19:00. 
 
Sahuarita provides officer to serve on the DEA task force where 
they use DEA radios for communications. 
 
The city expends significant policing time dealing with 
construction site theft and related reports.  (A 17% adder for theft 
is reflected in the building costs.) 
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2. Functional 
 
The department provides School Resource Officer (SRO) services 
to the Sahuarita school district.  The district area is much larger 
than City jurisdiction or radio coverage stretching south slightly 
into Santa Cruz County.  SROs rely on cell phones.  Area 
population growth is both east and west. 
 
The I19 corridor is a primary trafficking route.  SPD needs to be 
able to directly communicate with the Federal agencies, 
particularly Border Patrol and DEA.   
 
Radio coverage throughout the entire large school district is not 
possible today.  In-building school coverage is poor.  Schools rely 
on telephone only for emergency communications.  Sahaurita high 
school is a large campus with 1200 students and planning a 
campus expansion doubling the capacity within the next 3 years. 

 
   3. Technical 
 

Sahuarita currently operates conventional radio on 2 UHF 
channels.  Coverage is adequate for within the Sahuarita political 
boundary. 
 

   4. Interoperability 
 
TABLE 2.1.14A shows the existing direct interoperability 
capabilities with other agencies for the department.  
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  B. Positive Attributes of Current Environment 
 
   1. Operational 

 
The City is planning communications improvement projects worth 
about $1M in 3 phases.   
 
• Switch to County dispatch and 800MHz radios. 
• 24 mobile data units connected to the county Spillman 

CAD through Alltel service. 
• Wireless access to records systems 
 
Sahuarita is planning a public/private broadband wireless network 
using mesh technology and covering all incorporated 30 square 
miles.  Rollout is planned in 2007.  Law enforcement will have 
private access on the network. 

 
   2. Functional  
 

Wireless capabilities are increasing. 
 

   3. Technical 
 

Currently plan to maintain UHF system for backup purposes. 
 
  C. Desired Attributes of Current and Future Environment 
 

1. Operational 
 
The department needs communications with Border Patrol and FBI 
over radio instead of cell phones. 
 
Differences in radio band and protocol hamper communications 
with other local law enforcement, fire, and medical transport.   
Better direct radio to radio communications, preferably in the same 
radio band using one radio is the goal. 
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2. Functional 
 
Officers have in-vehicle report writing capabilities now.  The 
addition of wireless uploads of completed field reports is the next 
step.  Officers also need mapping in the car and in dispatch, and 
the ability to download photos. 
 
Some means of direct radio communications with the federal 
agencies operating in the VHF band is needed. 

 
3. Technical 

 
Technology, such as portable surveillance cameras, that could 
serve as a theft deterrent is desirable.  Deployable wireless security 
cameras for setting up stakeouts where needed and viewing video 
from cars. 
 

4. Interoperability Matrix 
 

TABLE 2.1.14B shows future direct interoperability requirements 
with other agencies for both the department. The department 
requires direct interoperability with the Sheriff’s office, Green 
Valley Fire, and Rural Metro for medical and medical transport. 

 
5. Attributes Matrix 

 
Please refer to TABLE 2.1.14C, a summary of system attributes 
that may be emphasized in a PCWIN regional communications 
system. 
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  D. Supporting Information 
 

1. Interview Record 
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2. Radio Usage Form 
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3. Mobile Data Survey 
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4. Computer Systems Checklist – Law Enforcement Departments 
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5. Documentation Provided 
 

Sahuarita Police Department provided CTA with the following 
documentation items: 
 
• Wish list of needs for new system 
• Law Enforcement Frequency Bands 
• Sahuarita 2006 Demographics 
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TABLE 2.1.14A Existing Interoperability 
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TABLE 2.1.14B Future Interoperability 
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TABLE 2.1.14C Sahuarita Police Department 
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2.1.15 South Tucson Fire Department 
 
  A. Current Environment 
 
   1. Operational 
 

The South Tucson Fire Department is located at 1601 S 6TH Ave 
Tucson, AZ 85713-2803.  This department chose not to participate 
in the User Assessment phase of the project and information has 
not been provided to CTA. 

 
   2. Functional 
 
    None. 
 
   3. Technical 
 
    None. 
 
   4. Interoperability 
 
   See TABLE 2.1.15A 
 
  B. Positive Attributes of Current Environment 
 
   1. Operational  
     
    None. 
 
   2. Functional  
  
    None. 
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   3. Technical  
 
    None. 
 
  C. Desired Attributes of Current and Future Environment 
 

1. Operational  
 
 None. 
 
2. Functional  
 
 None. 
 
3. Technical  
 
 None. 
 
4. Interoperability Matrix 
 
 See TABLE 2.1.15B. 
 
5. Attributes Matrix 

    
Please refer to TABLE 2.1.15C, a summary of system attributes 
that may be emphasized in a PCWIN regional communications 
system. 
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  D. Supporting Information 
 

1. Interview Record 
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2. Radio Usage Form 
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3. Mobile Data Survey 
  
 None. 
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4. Computer Systems Checklist – Fire & EMS Departments 
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5. Documentation Provided 
• Fire Rescue Frequency Bands 
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TABLE 2.1.15A Existing Interoperability 
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TABLE 2.1.15B Future Interoperability 
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TABLE 2.1.15C South Tucson Fire Department 
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2.1.16 South Tucson Police Department 
 
  A. Current Environment 
 
   1. Operational  
 

The City of South Tucson is a square-mile community just south of 
downtown Tucson and is completely surrounded by the City of 
Tucson. The South Tucson Police Department provides law 
enforcement services for the local community population of about 
5,500.  

 
   2. Functional  
 

The South Tucson Police Communications Center currently aligns 
their communications operations with the Tucson PD 
Communications Center. 
  
The dispatch center has a staff of six.  There are 6 Dispatchers 
employed in the department and they organized to staff three 
shifts: 0700 to 1700 – 1 dispatcher, 1700 to 0300 – 2 dispatchers, 
0300 to 0700 – 1 dispatcher.  On Fridays an additional dispatcher 
supports operations from 0900 – 1900. 

 
The Communications Center supports STPD, and Sahuarita PD 
law enforcement dispatch.  Non-law enforcement dispatch is 
transferred to Rural Metro or Greensboro.  Primarily this is for 
medical response (ambulance). 
 
There are service area coverage issues especially when accessing 
the system with portables in buildings and in the south end of the 
community.  South Tucson Police Department has a lot of dead 
spots in Sahuarita.   
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There are in-building coverage issues with portables and 
interference from Stratford PD.  The interference appears to be jail 
operations traffic - 50 to 60 miles away. 

 
   3. Technical  
 

There are two MOTROLA Starlite console positions in the center.  
Quest provides the 911 switch – Plant VESTA - Magic.   
 
There are four 911 trunks, two administration lines, two PBX 
extensions, three ring-downs for Sheriff PSAP, Rural Metro, TPD, 
and TFD (city meds).  The positions have one-button transfer 
capability for the Sheriff PSAP, Rural Metro, Green Valley Fire, 
TPD, and TFD.  Because South Tucson is so geographically small, 
wireless calls are answered by Tucson and then transferred to the 
SPD Communications Center. 

 
The SPD has remote DS1 access to the TPD CAD/ Records 
Management System. Common records are shared with the PCSD, 
Pima College and TPD.  SPD can access local, ACIC, NCIC, and 
ACJIS records.  The main radio TAC channel is – 156.210.  The 
transmitter is located at 1601 S. 6th Avenue, Tucson. 
 
The South Tucson Police Department police channel experiences 
voice quality problems especially if the Sahuarita area.  This can 
be attributed to spotty signal levels and coverage dead spots in the 
area.    Officers in the field are experiencing interference from 
Stratford PD on the TAC channel.  The interference appears to be 
jail operations traffic from operations 50 to 60 miles away from 
South Tucson. 
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4. Interoperability 
 

TABLE 2.1.12A shows the existing direct interoperability 
capabilities with other agencies for the department. The STPD 
does have radio access to Rural Metro on a simplex channel 
(154.175), and on the Sahuarita PD channel – 465.450.  They do 
not communicate on the same frequencies as TPD.  During an 
emergency the department switches to the Gateway frequency.  
This is a Tri-band Repeater on Tucson MTN that operates in the 
VHF, UHF, and 800 MHz bands.  There is no defined process for 
going to the Gateway repeater and the procedures can be complex.  

 
  B. Positive Attributes of Current Environment 
 
   1. Operational  
 

The center is staffed eighteen hours a day, six days a week and 
typically there is only one dispatcher on duty. 

  
   2. Functional  
 

Current system can handle daily traffic as well as special events 
such as Norteno Festival. 
 

   3. Technical  
 
  C. Desired Attributes of Current and Future Environment 
 

1. Operational  
 

Channel assignments to support match the TPD system and to 
improve wide-area coverage performance.  The ability to have 
Mobile data technology and Mobile Terminal Computers in 
vehicles, and access records from vehicles in the field is needed.   
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Information needed from the Records Management System 
includes: ACIC, Cop-Link, mug shots, text, warrants, criminal 
history, utility status, internet-access, ACJIS, and CJIS.  

 
2. Functional  
 

The ability to roam throughout South Tucson without having to 
manually change channels and the ability to have radio access to 
the TPD are important features.   

 
3. Technical  
 

Wireless Bluetooth technology should be accessible by all officers 
and include Automatic Vehicle Location (AVL) technology and 
GPS radio location technology.  
 
The STPD should be included in the TPD build-out of the 
10BaseT, Wi-Max system.   

 
4. Interoperability Matrix 
 

TABLE 2.1.12B shows the future direct interoperability 
requirements with other agencies for the department.  
Interoperability availability is an issue and South Tucson is 
completely surrounded by the City of Tucson.  There is no direct 
radio communications between the STPD and the TPD, except for 
the Tucson Police Department helicopter.   
 
The system upgrade for the STPD should incorporate a similar 
technology platform as the TPD system to facilitate radio 
interoperability requirements.  It is desirable to have common 
frequencies or talk-groups available to simplify radio protocol 
procedures and monitoring to facilitate interoperability with other 
agencies.  
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5. Attributes Matrix 
 

Please refer to TABLE 2.1.16C, a summary of system attributes 
that may be emphasized in a PCWIN regional communications 
system. 
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  D. Supporting Information 
 

1. Interview Record 
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2. Radio Usage Form 

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 543 of 1647

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 544 of 1647

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 545 of 1647

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 546 of 1647

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 547 of 1647

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 548 of 1647

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 549 of 1647

 

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 550 of 1647

 

3. Mobile Data Survey 
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4. Computer Systems Checklist – Law Enforcement Departments 
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5. Documentation Provided 
 

• Law Enforcement Frequency bands 
• Trunk and Line Overview 
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TABLE 2.1.16A Existing Interoperability 
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TABLE 2.1.16B Future Interoperability 
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TABLE 2.1.16C South Tucson Police Department 
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2.1.17 Tohono O’odham Fire Department 
 
  A. Current Environment 
 
   1. Operational  

The Tohono O’odham Nation is comprised of four non-contiguous 
geographic segments.  Land area includes more than 2.8 million 
acres at an elevation of 2,674 feet.  The lands of the Nation are 
located within the Sonoran Desert in south central Arizona.  The 
largest community, Sells, functions as the Nation's capital.  Of the 
four lands bases, the largest contains more than 2.7 million acres.  
Boundaries begin south of Casa Gande and encompass parts of 
Pinal and Pima Counties before continuing south into Mexico.  San 
Xavier is the second largest land base, and contains 71,095 acres 
just south of the City of Tucson.  The smaller parcels include the 
10,409-acre San Lucy District, located near the city of Gila Bend, 
and the 20-acre Florence Village, which is located near the city of 
Florence.  

 The Fire Department falls under the management of the Fire Chief 
who reports to the Director of Public Safety Department within the 
Tribal Council structure.  There are 3 brush trucks, 2 water tenders, 
1 special operations vehicle, 6 vehicular repeaters, and 4 other 
vehicles in the department. 

 
   2. Functional  
 

 The TON Fire and major EMS operations are primarily dispatched 
from the Sells EMS (Indian Health Services, USPHS).  The Fire 
Department pays a fee to Drexel Heights for dispatch services of 
the San Xavier Sub-station (Station 231).  Fire Stations are 
equipped with desk top Control Stations or Base Stations.  The 
Stations are located in   Sells, North Komelik, and San Xzvier.  
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There are approximately 1,500 residents in Sells and there are 
multiple villages (22) interspersed around the Nation. 

 
   3. Technical  
 

 Primary radio communications is conducted on the VHF frequency 
bands.  Kitt Peak and Quijotoa are the repeater sites.  Simplex or 
ground channels are used for TAC purposes.  The operational 
channels are summarized below: 

 
 
 
 
 
 
 

 The N
 

Radios Inventory Shift 1 Shift 2 Shift 3 Shift 4 
Mobiles 28 14 14 14 14 
Portables 30 8 8 8  
Control Stations 4 4 4 4  

 
   4. Interoperability 
 

TABLE 2.1.17A shows the existing direct interoperability 
capabilities with other agencies for the fire department.  The TON 
Fire and Rescue have access to EMS and Border Patrol (VHF), 
TON Police and PCSD (800 MHz), UHF (DHFD and EMS). Three 
Points Fire Department, Drexel Heights, Rural Metro and can 
support operations on the eastern part of the Tribal Land.  In the 
West and North of Sells, Ajo EMS and IHS provide ambulance 
services. 
 

 Channel 
Kitt Peak Channel 1 1 
Kitt Peak Channel 2 2 
Quijotoa Channel 5 5  
Quijotoa Channel 6 6 
Drexel Heights FD 1-5 Repeater & Simplex 
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  B. Positive Attributes of Current Environment 
 
   1. Operational  
 

Fire trucks are equipped with VHF and UHF equipment to 
facilitate internal and external communications with other 
agencies.   
 
The fire department uses Fire Programs Record Management 
System for incident reports but does not have CAD capabilities at 
this time.  Anticipated implementation of a CAD system and RMS 
is one year. 

 
   2. Functional  
 

 The Fire Department is responsible for a large geographical area 
and there is limited staff and resources to do. The northern border 
of the nation extends beyond Pima County nearly to southern 
Phoenix.  The southern border of the nation extends into Mexico.   

 
    3. Technical  

 
A microwave link exists from Sells dispatch to the Kitt Peak 
repeater site and it belongs to the utility company which may cause 
coordination difficulties to attain approvals to utilize it.   

 
  C. Desired Attributes of Current and Future Environment 
 

1. Operational  
 

The Fire Department should have increased staff to support Fire 
and EMS operations and a standardized radio protocol training 
program should be implemented with the new system upgrade.  
Need standardized radio protocol. 
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2. Functional  
 

 The new radio system should expand radio coverage to support 
radio communications throughout the Tohono O’odham service 
area for all TON public safety agencies and improve 
interoperability with outside agencies. 

 
3. Technical  
 

 The Fire Department should migrate to a wide-area 800 MHz radio 
system that will have sufficient channel capacity and wide-area 
coverage to reliability to cover their service area. 
 
The radio system should incorporate new CAD and Records 
technology to support mobile data, automatic vehicle location 
(AVL) and GPs capabilities to the apparatus in the field and 
provide a centralized database management. 
 
The Fire Department needs to have more control in regards to 
establishing and maintaining radio sites.  

 
4. Interoperability Matrix 
 

TABLE 2.1.17B shows the future direct interoperability 
requirements with other agencies for the department.  
 
It is desirable to have common frequencies or talk-groups available 
to simplify radio protocol procedures and monitoring to facilitate 
interoperability with other agencies.  The TON Fire and Rescue 
will need access to the TON Police Department EMS, Border 
Patrol, PCSD, DHFD, Three Points Fire Department, Drexel 
Heights fire Department, Rural Metro, Ajo EMS and HIS 
ambulance services. 
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5. Attributes 
 

Please refer to TABLE 2.1.17C, a summary of system attributes 
that may be emphasized in a PCWIN regional communications 
system. 
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  D. Supporting Information 
 

1. Interview Record 
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2. Radio Usage Form 
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3. Mobile Data Survey 
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4. Computer Systems Checklist – Law Enforcement Departments 
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5. Documentation Provided 
• Fire Rescue Frequency Bands 
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TABLE 2.1.17A Existing Interoperability 
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TABLE 2.1.17B Future Interoperability 
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TABLE 2.1.17C Tohono O’odham Fire Department 
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2.1.18 Tohono O’odham Tribal Police 
 
  A. Current Environnent 
 
   1. Operational  
 

The Tohono O’odham Nation (TON) is comprised of four non-
contiguous geographic segments.  Land area includes more than 
2.8 million acres at an elevation of 2,674 feet.  The lands of the 
Nation are located within the Sonoran Desert in south central 
Arizona.  The TON Police Department consists of the Police Chief 
and Assistant Police Chief.  There are 5 lieutenants that report to 
them and they are in charge of the following: 
 
• Investigations:  3 Sergeants and 11 Detectives 
• Patrol:   8 Sergeants and 36 Officers 
• Special Operations: 
• Rangers:  30 Rangers 
• Administrative: 1 Sergeant.   
 
They are also responsible for law enforcement and operation of 
correction facilities.   Currently there are five Corrections 
Sergeants, 27 Corrections Officers and One Corrections 
Administrator. 

 
   2. Functional 
 

There is a substation located approximately 40 miles to the west.  
Also a substation 47 NW in North Komelic village and one 60 
miles E in Tucson.  The juvenile detention facility uses a different 
type of voice encryption and is not normally on police voice 
traffic. 
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Currently in-building coverage in the casinos is poor.  Portable 
coverage is poor or non-existent in the southwest, Alveraz 
Mountains, Santa Cruz Flats, Tat Momu MTN (northeast) 
Hikawan Valley, Copper City Hills, Florence, San Majuel, I19S, 
Pan Tak, Pima Mine, the Hotel and Casinos. 

 
   3. Technical  
 

The radio system consists of a MOTOROLA 800 MHz 
SMARTNET conventional system equipped with 8 channels. The 
call Signs are WPEM281, and WPL955.  The Mobiles are MTS 
2000 and portables HT 1000.  All channels can operate with 
encryption but dispatch is not equipped for encryption. The 
juvenile detention facility uses a different type of voice encryption 
and is not normally on police voice traffic. 

 
There are 2.4 GHz Cisco access points at the stations available for 
mobile data applications. Several vehicles have video recording 
capability but there is no RF link to dispatch or to the Spillman 
CAD database system. 

 
4. Interoperability 

 
TABLE 2.1.18A shows the existing direct interoperability 
capabilities with other agencies for the department.  The police 
department must interface with several other agencies such as ICE, 
FBI, Customs, Border Patrol, and U.S. Marshals.  These other 
agencies supply radios to the officers for operations.  Federal 
agencies are on VHF frequencies. 

 
  B. Positive Attributes of Current Environment 
 
   1. Operational  
 

Currently interface with agencies such as ICE, FBI, Customs, 
Border Patrol, and U.S. Marshals. 
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   2. Functional  
 

 The existing radio system covers a large expanse of land. 
 

   3. Technical  
 

The MOTOROLA 800 MHz SMARTNET conventional system 
can be expanded. 

 
  C. Desired Attributes of Current and Future Environment 
 

1. Operational  
 

 The radio system is limited in its ability to adequately support the 
geographical area of police operations that the police operate in.  A 
consolidated TON fire and police dispatch center is needed, and 
interoperability with ACJIS, and CJIS is important. 

 
The ability to have Automatic Vehicle Location capabilities and 
GPS capabilities is very important. 

 
2. Functional  
 

The 800 MHz radio system should address in-building coverage 
issues and wide-area dead spots.  The ability to utilize mobile data 
and tracking technology is needed.  

 
3. Technical  
 

The radio system must cover a large expanse of land and the 800 
MHz system in place especially in the southwest, the Alveraz 
Mountains, the Santa Cruz Flats, the Tat Momu MTN in the 
northeast the Hikawan Valley, Copper City Hills, Florence, San 
Majuel, I19S, Pan Tak, Pima Mine, and the Hotel and Casinos. 
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Upgrade to a wide-area trunked simulcast network or networks that 
will have sufficient channel capacity and wide-area coverage to 
reliability to cover their service area. 
 
The radio system should incorporate new CAD and Records 
technology to support mobile data, automatic vehicle location 
(AVL) and GPs capabilities to the apparatus in the field and 
provide a centralized database management. 

 
4. Interoperability Matrix 

 
TABLE 2.1.18B shows the future interoperability requirements 
with other agencies for the department.  It is desirable to have 
common frequencies or talk-groups available to simplify radio 
protocol procedures and monitoring to facilitate interoperability 
with other agencies. The TON Police Department needs 
interoperability with the Sheriff Department, Customs, Border 
Patrol, FBI, US Marshal, and ICE. 

 
5. Attributes Matrix 
 

Please refer to TABLE 2.1.8C, a summary of system attributes that 
may be emphasized in a PCWIN regional communications system. 
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  D. Supporting Information 
 

1. Interview Record 
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2. Radio Usage Form 
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3. Mobile Data Survey 
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4. Computer Systems Checklist – Law Enforcement Departments 
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5. Documentation Provided 
• Radio Station Frequencies 
• Law Enforcement Frequency Bands 
• Tohono O’odham 2000 demographics.pdf 
• Organizational Chart 
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TABLE 2.1.18A Existing Interoperability 
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TABLE 2.1.18B Future Interoperability  
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TABLE 2.1.18C Tohono O’odham Tribal Police 
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2.1.19 Tucson Airport Authority Police and Fire 
 
  A. Current Environment 
 
   1. Operational  
 

Airport Police and Fire operate at the Tucson Airport, the Ryan 
Airport and the drive routes in between.  Jurisdictional area 
extends all over the City of Tucson for police assistance and for 
such incidents as pursuit of a stolen airport rental car.  Fire 
responds mostly at Tucson Airport but will also go to Ryan.  Fire 
responds to aircraft related incidents in the vicinity of the airport.   
 
The airport campus is large in acreage and is tenant to several 
businesses such as Raytheon.  Police, security, and fire assistance 
are provided over the entire airport grounds.  
 
TAA Police also have a detective unit, personnel serving on the 
SWAT team, airport traffic, parking control and a K9 unit.  Police 
operate 24 hours and have 10-12 people on duty during peak times 
of the day shift. 
 
Fire has 5-7 people on peak duty during the day shift.  Fire also has 
an EMT unit that must respond to all tenants on the airport 
campus. 
 
The Airport Communications Center is the Public Safety 
Answering Point for airport police and fire.  Currently it is located 
in the terminal building, but will likely be relocated sometime 
within the next five years to the international building which is 
located approximately ¼ mile west of the terminal.  The backup 
dispatch is located at the Fire Station using standard radios.  The 
firehouse backup dispatch location also serves as the TAA EOC.  
The EOC will eventually be co-relocated to the international 
building along with dispatch. 
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   2. Functional  
 
Coverage in the city is achieved by having users switch to an 800 
MHz channel repeated from the Tucson Mountains. 
 

   3. Technical  
 
Both departments (Police and Fire) and all functions within each 
department share 4 conventional 800 MHz repeated channels.  
Tower sites are situated for coverage around the airports.  Radios 
are very reliable and effective for airport work.  The police 
department has encrypted communications including both to and 
from communication center consoles. 
 
Radios are older Ericsson models with fairly poor sound quality in 
DES digital encrypted mode.  Ericsson models MPA (circa 1992) 
and MRK (circa 1998) are currently being used. 

 
   4. Interoperability 

 
TABLE 2.1.19A shows the existing direct interoperability 
capabilities with other agencies for the Airport Authority.  
Interoperability is a problem with Tucson PD (VHF conventional), 
Tucson Fire (UHF and VHF conventional) and SO (800 MHz 
trunked) because of different bands and protocols.   
 
There is a tri-band repeater “gateway channel” that interconnects 
an 800 MHz channel to City channels in the UHF and VHF bands.  
Gateway channel does not provide reliable communications.   The 
gateway channel is only in operation when needed to minimize 
unnecessary cross-channel traffic.   The usage must be requested in 
advance.   Interoperability is also a problem with the Air National 
Guard Fire Department (no access to channels). 
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  B. Positive Attributes of Current Environment 
 
   1. Operational  
 

Airport Police has access to the Sheriff’s CAD system allowing an 
effective means of information sharing. 

 
   2. Functional  
 

The Airport Authority provides service over quite a large campus 
area that includes buildings with commercial tenants such as 
Raytheon.  The campus is a high intensity drug trafficking area.  
Airport Police will soon get a bomb dog team.  

 
   3. Technical  

 
The four dedicated 800 MHz channels appear to provide sufficient 
channel capacity for the Airport operations based on no mention of 
channel congestion. 

 
  C. Desired Attributes of Current and Future Environment 
 

1. Operational  
 
AVL is very important for officer safety for while patrolling the 
large outdoor airport grounds at night. 
 
TAA predicts that switching to trunking technology will be a 
significant learning curve and the project should include a full 
battery of user type training. 

 
2. Functional  

 
The current 800 MHz conventional channels serve reasonably well 
south of Tucson near the airport.  However, they fall short of the 
needed citywide radio coverage. 
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TAA requires improved in-building coverage in the buildings on 
the airport campus. 
 

3. Technical  
 
TAA Police need trunked talkgroup operation.  Currently four 
distinct functions share one conventional channel and have to 
listen to each others traffic. 
 
Police has a requirement for voiceless CAD dispatch over mobile 
data computers.  This should significantly reduce the voice channel 
traffic load and pressure on communications center staff. 
 
DTMF keypad on the user radios and telephone interconnect on the 
radio system are desired for making phone calls.  This capability 
would serve as a backup for cell phones. 
 
Fire operations require officer vital sign and man-down monitoring 
devices.  Desire an interface port on portable radios allowing this 
messaging to be carried over the radio. 
 
TAA requires 100% of operations to be recorded at the 
communications center. 
 
Police desires an emergency switch on radios with emergency 
notification at the communications center. 
 
Full encryption for all voice communications is a requirement 
today that continues in the future. 

 
4. Interoperability Matrix 
 

TABLE 2.1.19B shows the future direct interoperability 
requirements with other agencies for the Airport Authority. 
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5. Attributes Matrix 
 

Please refer to TABLE 2.1.19C, a summary of system attributes 
that may be emphasized in a PCWIN regional communications 
system. 
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  D. Supporting Information 
 

1. Interview Record 
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2. Radio Usage Form 
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3. Mobile Data Survey 
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4. Computer Systems Checklist – Law Enforcement Departments 
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   5. Documentation Provided 
 

Tucson Airport Police and Fire provided CTA with the following 
documentation items: 
 
• Law Enforcement Frequency Bands 
• Tucson Airport FD PD Interoperability Table 
• Channel Plan – Communications Needs Assessment 

Questionnaire 2/22/06 
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TABLE 2.1.19A Existing Interoperability 
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TABLE 2.1.19B Future Interoperability 
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TABLE 2.1.19C Tucson Airport Authority Fire Department and Police Department 
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2.1.20 University of Arizona Police 
 
  A. Current Environment 
 
   1. Operational  
 

The University of Arizona Police Department (UAPD) is a 
CALEA certified police agency.  The Department provides law 
enforcement and security services on campus for the university 
community.  Responsibility is the main campus and outlying 
university properties, including the Mount Graham International 
Observatory site near Safford. Through agreements with other law 
enforcement agencies, the department can take action as needed 
and provide assistance to other law enforcement agencies.  The 
department is comprised of the following Sections and Units:  
 
The Communications Section is responsible for the radio 
dispatching of UAPD personnel to calls for service. The 
Communications Section is also responsible for monitoring and 
managing the 911 system pertaining to the University of Arizona. 
 
The Field Operations Division performs daily patrol operations on 
campus.  Patrol officers work primarily on campus, but maintain a 
concurrent patrol boundary and working agreements with the 
Tucson Police Department.  UAPD officers regularly patrol the 
University community between 8th Street, Lester Street, Euclid 
Avenue and Campbell.  
 
The Investigations Unit is comprised of a detective sergeant and 
four detectives.  The detectives have constant contact with 
adjoining police and victim-support agencies and the county 
attorney's office, sharing criminal information and trends.  
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The UAPD Security Unit provides physical security of the many 
buildings on campus.  Police aides are responsible for securing and 
providing access to buildings for everyday University business.  
Police aides also patrol the campus community on foot and by 
vehicle or bicycle. 

 
The Patrol Unit functions with three patrol teams, each with a 
sergeant, that patrol the campus 24 hours a day, seven days a week.  
Patrol officers are responsible for a wide variety of functions, 
including the primary law enforcement duties for the campus. 
 
The K-9 Unit is comprised of one officer and a canine.  This Unit 
is a canine explosive detection team, related to the Bureau of 
Alcohol, Tobacco and Firearms (ATF) canine explosive detection 
program.  

 
   2. Functional  
 

The University of Arizona Police Department and 
Communications Center is located on campus near Speedway and 
Campbell; 1852 First Street in Tucson Arizona. Dispatchers have 
the ability to transfer misdirected 911 calls to other 911 Centers in 
the metropolitan area (TPD, Sheriff Department, and other fire 
departments).  The center handles approximately 64,000 calls a 
year.  Calls not related to the University are transferred to TPD, 
PCSD or appropriate fire med departments.  The Communications 
Section is also responsible for monitoring approximately 2,500 
alarm points on campus.  
  
UAPD Shifts:  
Day:    0600 to 1600 
Swing:    1500 to 0100  
Graveyard:   2030 to 0630 
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Typically there are 48 officers and 16 patrols assigned to the main 
campus.  There are three work shifts: day shift, 15-20 units, 
nightshift, 3-5 units, and swing shift 3-5 units.  
 
The primary issue with the existing system is that there is no 
encryption capability and lack there is no tracking technology in 
place.  There are coverage issues below grade in the Medical 
Center.  Mobile data text messaging is fragmented. 
 

   3. Technical  
 

The Communications Center is equipped has three MOTOROLA 
CENTRACOM Gold Elite Consoles.  Each console is equipped 
with three (3) Main Campus frequencies, two (2) MGIO 
frequencies, and one (1) Tri-band patch.  Radio ID’s are received 
on the Main Campus frequencies.  The system has multi-elect 
playback features.  The CAD system is a Northrop Grumman CAD 
system.  It is the same model as the TPD system.  CJIS, ACJIS, 
and local records are available at the Communications Center. 
 
The primary radio system is a conventional UHF system.  There 
are three channels operating from three repeater sites on campus.  
The primary channel is located at the Main Administration 
building.  The repeater is a MOTOROLA repeater.  The other two 
repeaters are located at the Southwest (Facilities Building) and 
Southeast (Stadium) part of the campus.  The matrix below 
provides a summary: 

 
Channel TX Frequency RX Frequency TX PL RX Squelch 
UAPD-1 465.35000 MHz 460.35000 MHz TPL 100.0 Hz TPL 100.0 Hz 
UAPD-2 465.55000 MHz 460.55000 MHz TPL 100.0 Hz TPL 100.0 Hz 
UAPD-3 465.25000 MHz 460.25000 MHz TPL 100.0 Hz TPL 100.0 Hz 

MGIO-1 * 460.35000 MHz 460.35000 MHz TPL 151.4 Hz TPL 151.4 Hz 
MGIO-2 465.35000 MHz 460.35000 MHz TPL 400.0 Hz TPL 400.0 Hz 
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Note: MGIO-1 – same frequency as UAPD-1.  There is a T1 
connection to Tucson – DPS that is relayed to a microwave link to 
the DPS repeater on Heliograph Peak in Safford, AZ.    

 
UAPD vehicles are equipped with MOTOROLA SPECTRA 
mobiles.  They have an operating power rating of 45 watts or 90-
110 watts.  The Portables are MOTOROLA HT1000 and have an 
operating power rating of 4 watts.  The Non-Fixed radio inventory 
and future requirements are listed here:    
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Equipment Inventory 5 YR Inv. 10 YR Inv. 15 YR Inv. 20 YR Inv. 

Mobiles 39 49 50 60 65 
Portables 177 190 200 210 220 

Control Stations 5 5 6 7 8 

  
The Mobile Data system works with the Northrop Grumman CAD 
and RMS system.  The UAPD has thirty (30) 911 Data and four (4) 
Panasonic Toughbook MTC’s.  Report transfers, CAD/ Records 
access, and Text messaging to and from vehicles are some of the 
primary features utilized.    

 
   4. Interoperability 
 

TABLE 2.1.20A shows the existing direct interoperability 
capabilities with other agencies for the UOP.  Field personnel 
communicate with the Tucson PD through the Tucson Mtn. Tri-
band (VHF, UHF, and 800 MHz) Gateway repeater frequencies. 
They test mobiles and portables every weekend switching for night 
to day.  

 
Of the radios assigned to department personnel, 23 radios operate 
in the UHF band and 42 radios operate in VHF band.  This is done 
to facilitate interoperability with other agencies.  18 of the VHF 
radios are assigned to TPD channels for interoperability with them. 

 
  B. Positive Attributes of Current Environment 
 
   1. Operational  
 

Support for special events is provided by Pima County Sheriff, 
City of Tucson Police, Department of Public Safety. 
 

   2. Functional  
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3. Technical  
 
The UAPD has a Mobile Command Post stationed at the 
University Stadium.  It is equipped with two (2) Star Lite radio 
consoles.  The Mobile Command Post is equipped with 
frequencies: 37 (UHF), 38 (VHF) and 10 (800) MHz to be used for 
interoperability purposes during special events.  

 
  C. Desired Attributes of Current and Future Environment 
 

1. Operational  
 

The new system should be built to a high quality standard and have 
redundancy and fault tolerance built into it.  Radios should offer 
technology features such as encrypted communications, improved 
performance, GPS location capabilities, text messaging, group call, 
telephone interconnect, and private call. 

 
2. Functional  
 

The new system should have capacity to support the department’s 
long-term growth. 
 
The ability to communicate inside heavy buildings around the 
campus and throughout the campus without having to manually 
change channels is an important feature. 

 
3. Technical  
 

The new system should address AVL, GPS location technologies, 
support mobiles that are mounted on in vehicles and upgrade the 
voice system. 
 
There is a requirement to improve mobile data wide area coverage 
and provide NCIC, ACIC, vehicle status, criminal history, and 
provide internet access in the vehicles.    
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4. Interoperability Matrix 

 
TABLE 2.1.20B shows the future direct interoperability 
requirements for the UOP.  It is desirable to have common 
frequencies or talk-groups available to simplify radio protocol 
procedures and monitoring to facilitate interoperability with other 
agencies.  

 
5. Attributes Matrix 
 

Please refer to TABLE 2.1.20C, a summary of system attributes 
that may be emphasized in a PCWIN regional communications 
system. 
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  D. Supporting Information 
 

1. Interview Record 
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2. Radio Usage Form 
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3. Mobile Data Survey 
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4. Computer Systems Checklist – Law Enforcement Departments 
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5. Documentation Provided 
• Mobile Command Post Radio Frequencies 
• Law Enforcement Frequency bands 
• Campus map 
• Coplink project 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 712 of 1647

 

TABLE 2.1.20A Existing Interoperability 
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TABLE 2.1.20B Future Interoperability  
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TABLE 2.1.20C University of Arizona Police 

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 715 of 1647

 

 
 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 716 of 1647

 

2.1.21 Why Fire District and Ajo-Gibson Volunteer Fire Department 
 
  A. Current Environment 
 
   1. Operational  

 
The Ajo/Gibson Volunteer Fire Department is dispatched from the 
Sheriff’s office and work closely with Why Fire Department. 
Ajo/Gibson Fire has their own VHF repeater channel located on 
Consentrator Hill.  Radio coverage is reportedly good. 
 
A private ambulance service was started in Ajo in 1989 and is 
dispatched from the Ajo PCSD sub-station.  Repeaters are located 
on Child’s Mountain and Quijotoa Mountain.  Ambulance has 10 
units and runs about 3000 calls per year.  Much of the Ambulance 
service business is on the Tohono O’odham Nation. 

 
   2. Functional  
 

The primary service area for both Why and Ajo/Gibson FD’s are 
the populated areas along state route 85 and a small distance east 
into the reservation.  Fire experiences RF coverage problems in 
several spots along Rt 85 south of Ajo. 

 
   3. Technical  

 
Ajo/Gibson Fire has their own VHF repeater channel located on 
Consentrator Hill.  Radio coverage is reportedly good. 
 
Why Fire has their own repeated radio frequency (at Why water 
tank), 8 mobiles in Fire vehicles, 2 mobile in personal vehicles, 
and no pagers.  Why Fire Department is also dispatched by the 
Sheriff’s Ajo District.  Fire personnel have access to 7 or 8 other 
VHF channels.   
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Fire uses tone/voice pagers transmitted on F3 using a Zetron 
paging encoder.  Motorola Keynote pagers are preferred over the 
more expensive Monitor models. 

 
   4. Interoperability 
 

TABLE 2.1.21A shows the existing direct interoperability 
capabilities with other agencies for the department.  Ajo 
ambulance is able to talk to Sheriff (through Sheriff’s VHF radio) 
and all other VHF users in western Pima County.  They are not 
able to talk to Border Patrol, Customs, or DPS. 

 
  B. Positive Attributes of Current Environment 
 
   1. Operational 
 

A high level of resource sharing and cooperation between County, 
State and Federal resources in this region. 
 

   2. Functional 
 

Why FD experiences good coverage from their repeater on the 
utility water tank in Why.   

  
   3. Technical  
 

Why water tank or possibly the undeveloped (but higher) hilltop 
near the tank should be considered as possible site locations. 
 

  C. Desired Attributes of Current and Future Environment 
 

1. Operational  
 

Ideally, western county agencies would have the same quick and 
easy access via common talkgroups to the Federal agencies they 
need to talk to everyday.   
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However, Public Safety is generally not permitted to key radios on 
Federal channels even if their radio were capable due to same-band 
operation.  The solution to bridging the local-federal 
communications gap will have to take the form of technology 
capable of linking channels or talkgroups. 
 
Fire’s goal is to have sufficient quantities of radios to issue 
portables to all personnel.  The selected model needs good 
connectivity to SCBA devices. 

 
2. Functional  
 

Ajo/Gibson desires that their dispatch operation be integrated with 
CAD which would enable the CAD information to be transmitted 
to a few Fire vehicle mobile data units.  Note, that Ajo Sheriff also 
wants mobile data.  Alltel and Cingular service is available in the 
area. 

 
3. Technical  

 
Fire, EMS and Sheriff in western Pima County need a single radio 
system that offers segregated operations (separate talkgroups).  On 
a routine basis they need quick and easy access to common 
talkgroups on the same system when working an incident together. 

 
4. Interoperability Matrix 
 

TABLE 2.1.21B shows the future direct interoperability 
capabilities with other agencies for the department. 

 
5. Attributes Matrix 

 
Please refer to TABLE 2.1.21C, a summary of system attributes 
that may be emphasized in a PCWIN regional communications 
system. 
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  D. Supporting Information 
 

1. Interview Record 
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2. Radio Usage Form 
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   3. Mobile Data Survey 
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4. Computer Systems Checklist – Fire & EMS Departments 
 

None. 
 
5. Documentation Provided 

 
• Ajo/Gibson Fire Rescue Frequency Bands 
• Why Fire Summary of Current Communications System 
• Fire Rescue Frequency bands 
• Radio Location and Frequencies 
• FCC WTB 
• Law Enforcement Frequency Bands 
• Why Fire Channelization Plan 
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TABLE 2.1.21A Existing Interoperability 
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TABLE 2.1.21B Future Interoperability 
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TABLE 2.1.21C Why Fire District and Ajo/Gibson Volunteer Fire   
  Department 
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2.2 City of Tucson 

2.2.1 Tucson Fire Department 
 
  A. Current Environment 
 
   1. Operational  
 

The Tucson Fire Department (TFD) is responsible for fire fighting, 
HAZMAT (Hazardous Materials) spill response, and rescue 
services within the City of Tucson, Arizona.  Emergency medical 
services and medical transport are also provided. Tucson Fire 
Department covers 219 square miles with the City limits of 
Tucson, employs 550 uniformed officers, and has 20 engines, 7 
ladder trucks, and 20 fire houses.  The operation responds to 
66,000 calls per year.  Approximately 86% of the call volume 
involves EMS.  TFD provides this fire service on the campus of 
University of Arizona. 
 
The overall organization involves two departments, the Tucson 
Fire Department and the General Services Department.  The E-911 
Director & Communications Director is organized under the 
General Services Department that owns and operates the dispatch 
center and radio system (infrastructure) for Tucson Fire 
Department. All fifty-four dispatchers and E-911 call takers for 
Tucson Fire Department are employees of the General Services 
Department. Fire fighters within the department are organized 
under Local 479, a worker’s union. The Information Technology 
Department is part of the Fire Department organization and is 
responsible for computers, CAD (computer aided dispatch), radios, 
mobile data computers and related technology. 

 
    



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 740 of 1647

 

   2. Functional  
 
The current radio system infrastructure is old and worn out.  
Break-downs and repairs are occurring with more frequency in 
recent years. 
 
Although it seems the Fire Department has plenty of channels, 
capacity seems to be a problem.  People either step on each other’s 
calls, or become frustrated waiting for their frequency to clear so 
they can make their call. 
 
There are coverage problems (dead spots) in both the east and west 
areas of the City.  Building penetration with the current radio 
system (from repeater sites) is certainly not reliable citywide.  
Fireground frequencies continue to be a critical tool for 
communications between fire fighters inside burning buildings 
because of this problem. 
 

   3. Technical  
 
Tucson Fire Department (TFD) currently uses an analog 
conventional radio system in the UHF frequency band (450 MHz) 
for voice communications and an 800 MHz radio system for 
mobile data. Voice channels are repeated from a primary site at 
Catalina Street with a backup site at Swan Rd.  TFD has five (5) 
monitored duplex channels: 
 
• 1 Dispatch channel 
• 2 Medical channels 
• 1 Fire channel 
• 1 Admin channel 
 
In addition, the Fire Department has three simplex frequencies, 
which are used as “fireground” channels for on-scene 
communications.  These are especially helpful for in-building 
portable coverage.   
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Units are equipped with the ambulance channel and dispatchers 
also monitor state fire & medical frequencies. Portable radios are 
passed from shift to shift (3 platoons).  Inventory consists of 
mostly Motorola XTS 3000 and 5000 with some remaining older 
Sabers.  Personnel on the street use shoulder mics.  During fire 
service, radios are carried in a chest pocket.  These radios have 
provided good service with easy-to-use knobs and controls.  Each 
vehicle is equipped with a mobile. 
 
The current mobile data system is an older Motorola RDLAP 
network running at 4800 bps that works with KDT mobile data 
terminals.  Three channels in the 800 MHz band are currently 
being used to support the TFD mobile data system.   
 
A new mobile data system using IP MobileNet equipment and 
laptop computers is being tested and installed.  Northwest Fire is a 
partner in this initiative.  The system will reuse the three current 
800 MHz frequencies.  New mobile data laptops are now being 
installed on the fire trucks. 
 
Capabilities of the new mobile data system will include: 
 
• Email 
• Vehicle to vehicle and dispatch messaging 
• Mapping 
• Field reporting 
• Hotspot technology for download of building plans 
 
Tucson Fire has had an Automatic Vehicle Location (AVL) system 
in use for about 10 years now.  The department is currently in the 
process of performing an upgrade. 
 
TFD also utilizes “ERLink” – this is a mesh network in the 
downtown area only.  It is used to provide a video feed from the 
back of an ambulance to the destination hospital.   
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Patient medical telemetry is done over a voice channel.  EKGs are 
transmitted over cellular service. 
 
Comtech (a vendor) is planning and implementing a new fire 
station alert system for TFD.  This new system has not yet been 
installed or cutover.   
 
Command level staff at TFD (e.g., assistant chiefs) carry digital 
pagers.  The paging is done for the Fire Department by a 
commercial service provider (Verizon, Alltel).  Pages can also be 
sent over the Internet but is slow.   
 

   4. Interoperability 
 
TABLE 2.1.1A shows the existing direct interoperability 
capabilities with other agencies for the department. 
 
The Tucson Fire Department uses a gateway system that links 
channels in the UHF, VHF and 800 MHz bands together for 
interoperability in the local area.   
 
TFD also has an ACU-1000 unit in one of its vans – this can be 
rapidly deployed to a fire scene for radio interoperability among 
fire fighters in a mutual aid scenario. 
 
Tucson Fire Department has standing mutual aid agreements with 
surrounding jurisdictions and with state agencies. 
 
Fort Huachuca in Cochise County can communicate with Tucson 
Fire using a system called “DICE” for interoperability in mutual 
aid situations. 
 
TFD maintains a “rapid response team” for rescue and HAZMAT 
deployments anywhere in the state. 
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Interoperability with TPD is done through dispatch or directly 
using the Gateway channel. 
 
TFR plans to install an ACU 1000 for radio interface to outside 
response teams: 
 
• USAR – Federal Urban Search and Rescue 
• RRT – Rapid Response Team (State) 
• State Hazmat Team 
• MMRS – Metropolitan Medical Response Team (Federal) 
 

  B. Positive Attributes of Current Environment 
 
   1. Operational  
 

Many dispatch personnel mentioned management is very 
supportive and responds quickly to requests; however, many of the 
technical issues cannot be readily addressed. 

 
   2. Functional  
 

Current UHF radio communications is simple and radios are 
relatively low-cost.  Same-band interoperability is good with the 
fire and medical operations that Fire needs to talk to. 

 
   3. Technical  

 
Despite the age of the equipment, the radio shop does an excellent 
job of fixing subscriber gear quickly and getting it back into the 
hands of fire fighters.  Likewise, when there are problems with the 
radio network, the engineers and technicians react immediately and 
work to correct the issue as soon as can be expected.  They have 
managed to keep the legacy radio system functional and reliable, 
despite the challenges. 

 
  



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 744 of 1647

 

  C. Desired Attributes of Current and Future Environment 
 

1. Operational  
 

The next radio system must have adequate channel capacity to 
handle the increasing number of fire fighters in Tucson, and the 
future traffic load that they will generate. 
 
The mobile data system must have adequate channel capacity.  
There is a concern about whether the 3 channels allocated (in the 
800 MHz band) will be adequate for the future traffic generated by 
Tucson Fire. 
 
Fireground safety is, and will continue to be, a major factor.  
Provisions for fireground frequencies, preferably “analog” mode, 
will have to be made for fire fighters.  The instant access that these 
simplex (talk around mode) channels afford is critical for safety 
reasons. 

 
Tucson Fire needs portable radios that are suited to their 
operations.  Radios need to be equally adept at communicating 
enroute to an incident and in a small area while on-scene.  Radios 
must easily connect to a wide variety of third party vendor 
accessories such as throat mics, helmet mics, and SCBA 
equipment. Radios should “lock” so that setting cannot 
accidentally get changed.  Radios should have improved audio 
clarity and higher volume.  Personal radio links such as Bluetooth 
would be welcomed for connecting radios to accessories.  Some 
means of short range “open channel” voice communications would 
be useful allowing a small group to communicate intercom-
fashion, but hands-free.  Project 25 technology is attractive for 
interoperability. Emergency function and calling radio ID 
displayed at the consoles. Sufficient numbers of portables are 
needed, one for each seat on each truck. 
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2. Functional & Technical 
 

Reliable coverage throughout the official City limits is critical.  
TFD requires expanded coverage in the greater Tucson annexation 
areas and for communications during mutual aid situations.  In the 
Tucson area, we observe a variety of building densities ranging 
from single story light wood construction through heavy concrete 
and steel multistory buildings.  Any coverage design must consider 
the densities prevalent in various areas of the City. 

 
Especially important is the in-building coverage to portable radios.  
Fire departments rely on simple, quick, and reliable 
communications once they are on-scene working an incident.  One 
way to achieve on-scene communications is to establish simplex 
fireground frequencies in the same band as the radio infrastructure.   
 
Tucson Fire desires the option for communications on fireground 
channels to be remotely monitored by, and recorded at the dispatch 
center. Improved in-band Vehicular Repeater Systems (VRS) have 
recently improved the ability to link fireground frequencies to the 
regional network, which in turn is linked to dispatch.  A VRS 
mounted in one of the responding trucks receives the fireground 
channel and rebroadcasts the transmissions over the radio 
infrastructure which in turn is linked to dispatch for monitoring 
and recording.  This allows two-way communications from a 
commander in dispatch.  With appropriate RX/TX channel 
spacing, VRS systems can additionally function as local repeaters 
broadening the on-scene coverage area.  The City of Phoenix is 
currently performing trial tests with these devices on their fire 
apparatus. 

 
Procedurally, Fire must wait for Police to clear the scene.  The 
order goes up though PD dispatch and then down through FD 
dispatch.  Direct radio communications FD to PD on an on-scene 
group or channel would help for getting a quicker start on medical 
care. 
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Fire desires medical field reporting.  This would avoid multiple 
data entry and be a productive use of waiting time.  They would 
like to send patient care form wirelessly ahead of patient being 
transported.  Currently patient data is entered three times.  (Hand 
written notations during care delivery, then clean-up/fill in of 
notes, then typed report for the record) 
 
The State DHS (Department of Health Services) is implementing 
new standards for medical reporting.  New systems, 
equipment/software for TFD should be in alignment with this 
program.  The system will support barcodes or RFID tracking of 
patient and materials used. 
 
Mobile data needs: 
 
• In-vehicle mapping – eliminate map books 
• Access to electronic reference cards 
• Access to electronic standing order cards 
• Access to prepared key building photographs – using 

system such as Pictometry 
• Access to City floor plans – (City has been requiring 

creation of these for four years) 
• Downloadable GIS files (at hotspot locations) 
• Internet access for certain vehicles 
 
Portable radio characteristics: 
 
• Simple operation 
• “Lock” function so settings don’t get accidentally changed 
• Improved high volume levels 
• Compatibility with the third party market of fire radio 

accessories 
• Open to any new Bluetooth linked accessories to eliminate 

wires 
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• No keypad (and few controls) are desirable on most radios 
• Controls easy to “operate by feel” 
• Multiple vendor purchasing and P25 interoperability is 

attractive 
 
3. Interoperability Matrix 
 

TABLE 2.2.1B shows the future direct interoperability 
requirements with other agencies for the department. 
 

4. Attributes Matrix 
 

Please refer to TABLE 2.2.1C, a summary of system attributes that 
may be emphasized in a PCWIN regional communications system. 
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  D. Supporting Information 
 

1. Interview Record 
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2. Radio Usage Form 
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3. Mobile Data Survey 
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4. Computer Systems Checklist – Fire & EMS Departments 
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5. Documentation Provided 
 

Tucson Fire provided CTA with the following documentation 
items: 
 
• TFD portables and mobiles list 3/8/06 
• Radio Coverage map 
• Tower locations 
• Fire Rescue Frequency Bands 
• Radio antenna frequencies 
• Radio Channel Unit Inventory 
• Annual Report 
• Activity Report 
• Organizational Structure 
• Organizational Chart 
• TucsonPropsA1.pdf 
• System Data TPD folder of documents 
• FCC Lic Update 2-28-06.pdf 
• 911 Call Volume Comparison 
• City of Tucson Update.pdf 
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Fire Agencies
Ajo/Gibson Vol. FD X
Arivaca Vol. FD X
Avra Valley Fire District X X
Corona de Tucson Fire District X X
Drexel Heights Fire District X
Elephant Head Vol. FD X X
Golder Ranch Fire District X X
Green Valley Fire District X
Helmet Peak Fire District X
Mt. Lemmon Fire District X
Northwest Fire District X X
Pascua Pueblo FD
Picture Rocks Fire District X X
Rincon Valley Fire District X
Rural Metro Fire  Southwest Ambulance
South Tucson FD X X
Three Points FD X X
Tohono O' odham FD
Tucson Airport Authority FD X
Tucson FD X X X X X X
Ajo Ambulance
Why Fire District X

Police and Emergency Services Agencies
Marana PD X
Oro Valley PD X
Pascua Yaqui PD X
Pima College Dept. of Public Safety X X
Pima County OEM & Homeland Security X
Pima County Sheriff's Dept. X X X X X X X X X X X X X X X X X X X X X
Pima County Sheriff's Dept. - Ajo X X X X X X
Sahuarita PD X
South Tucson PD X X
Tohono O'odham Tribal Police X
Tucson Airport Authority PD X
Tucson PD X X X X
University of Arizona Police X X

Federal Agencies
Bureau of Alcohol, Tobacco, Firearms & Explosives
Customs and Border Protection X
Drug Enforcement Administration
Emergency Management & Homeland Security
Federal Bureau of Investigation X
Immigration and Customs Enforcement
National Park Service
Bureau of Land Management
U.S. Fish &Wildlife
U.S. Forest Service
U.S. Marshals Service

State Agencies
Arizona Dept. of Public Safety
Arizona Game and Fish

Police and Emergency Services Agencis Federal Agencies State Fire Agencies Fire Agencies
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Fire Agencies
Ajo/Gibson Vol. FD X X X X X
Arivaca Vol. FD X X X
Avra Valley Fire District X X X X X X X
Corona de Tucson Fire District X X X X X
Drexel Heights Fire District X X X X X X X X X X X X X X
Elephant Head Vol. FD X X X X
Golder Ranch Fire District X X X X X X X X
Green Valley Fire District X X X
Helmet Peak Fire District X X X
Mt. Lemmon Fire District X X X
Northwest Fire District X X X X X X X
Pascua Pueblo FD X X X X
Picture Rocks Fire District X X X X X X X
Rincon Valley Fire District X X X
Rural Metro Fire/ Southwest Ambulance X X X X X X X
South Tucson FD X X X
Three Points FD X X X X X X X X
Tohono O' odham FD X X X X X
Tucson Airport Authority FD X X
Tucson FD X X X X X X X X X
Ajo Ambulance
Why Fire District X X X X X X X X

Police and Emergency Services Agencies
Marana PD X X X X
Oro Valley PD X X X X
Pascua Yaqui PD X X X X X X X
Pima College Dept. of Public Safety X X X
Pima County OEM & Homeland Security X X X
Pima County Sheriff's Dept. X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X
Pima County Sheriff's Dept.- Ajo X X X X X X X
Sahuarita PD X X X X
South Tucson PD X X X X X
Tohono O'odham Tribal Police X X X X X X
Tucson Airport Authority X X X
Tucson PD X X X X X X X X X X X X
University of Arizona Police X X X X

Federal Agencies
Bureau of Alcohol, Tobacco, Firearms & Explosives X X
Customs and Border Protection X X X X X X X X X X X X X X X
Drug Enforcement Administration
Emergency Management & Homeland Security X X X X
Federal Bureau of Investigation X X
Immigration and Customs Enforcement X X X
National Park Service X X X
Bureau of Land Management
U.S. Fish & Wildlife
U.S. Forest Service X X X
U.S. Marshals Service X X X

State Agencies
Arizona Dept. of Public Safety X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X
Arizona Game and Fish X

Police and Emergency Services Agencis Federal Agencies State Fire Agencies

Future M:\FILES\20099 Pima County, AZ\20099A - Business Architecture Planning\excel-rpt\User Needs Assessment\Final\Existing and Future Interoperability Rev1.xls
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TABLE 2.2.1A Existing Interoperability 
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TABLE 2.2.1B Future Interoperability 
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TABLE 2.2.1C Tucson Fire Department 
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2.2.2 Tucson Police Department 
 
  A. Current Environment 
 

1. Operational  
 

The Tucson police department is charged with serving the City of 
Tucson public to protect life and property, prevent crime, and 
resolve problems.  There are approximately 1,030 sworn officers 
and 385 non-sworn personnel in the department.  TPD organization 
structure: 

 
A. Chief of Police  
B. Chief of Staff 
C. Deputy Chief of Police – Professional Standards Division  

 
Operations Bureau 1  
Operations Division South  
Operations Division West  
Operations Division Downtown  
Communications Division  
Force Commander  
Emergency Communications  

 
Operations Bureau 2  
Operations Division Midtown  
Operations Division East  
Field Support Division   
Traffic  
Tactical Support  
Air Support  
Service Dogs  
SRO  
GREAT  
Honor Guard 
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Specialized Response Division 
Emergency Management Section  
SWAT  
Bomb Squad  
Disaster Planning  
Special Events Support  
Special Duty  

 
Administrative Services Bureau  
Police Logistics Division 
Budget   
Training Division  
Information Services Division   
 
Human Resources Division 
Backgrounds  
BSU  
Payroll  
Personnel  
Recruiting  
Safety Coordinator  
 
Investigative Services Bureau  
Crimes Against Persons Division  
Property Crimes Division   
Counter Narcotics Alliance  
Forensics Division   

 
   2. Functional  
  

The Tucson Police Department has an extensive communications 
network that supports 911 PSAP operations, public safety radio 
voice systems, mobile data systems, CAD/AVL, Record 
Management Systems, and “Hot-Spot” wireless technologies.    

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 795 of 1647

 

The Public Safety Communications Center (COMMO) is located at 
4004 S Park Avenue in Tucson.  It is the primary PSAP for law 
enforcement and fire rescue operations for the City of Tucson.  The 
Community Service Officers assigned in Communications, staff 
the non-emergency lines. The Police Service Operators staff the 
emergency desk, and the Public Safety Dispatchers staff the radio 
frequencies.  Each position serves a variety of responsibilities: 
 
• 791-COPS (791-2677) — Information only  
• 791- Police Service Operators 
• 4444 — None-Emergency line 
• Public Safety Dispatchers 
 
Qwest is the 911 switch provider.  The switch is a VESTA Plant 
Switch - PALLAS.  All 911 calls are taken by the call takers and 
then are relayed to the appropriate dispatchers for fire, medical or 
police response.  
 
Currently the TPD has 17 call takers and 4 dispatchers.  All 
positions provide ANI/ ALI information.  TFD has 7 call takers 
and 12 dispatchers under General Services Management.  The 12 
TFD dispatch positions display ANNI/ ALI information.  The 
Emergency Command Center is located at 270 South Stone Street. 

 
3. Technical  
 

The city I-NET Fiber Optics system is a SONET network that 
consists of DS1, 1,000 Base T OC3, OC12, and OC48 capacities.   

 
There are approximately 42 sites that connect to connect 
city/county facilities, radio RF sites, mobile data, WAN-LAN Wi-
Fi sites, the TPD Communications Center and the PCSD Comm.  
The fiber optics network has east and west OC48 rings and OC3 
and OC12 links that are configured in collapsible ring 
configurations to provide redundancy throughout the city of 
Tucson.  
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The SONET system utilizes the Cisco 15454 multiplexer. 
    

The fiber optics network is supplemented with an analog 
microwave system consisting of 950 MHz, 2 GHz and 6 GHz 
microwave links.  Circuit capacity of the analog microwave 
equipment is 620 channels and 320 channels.  By the end of the 
year TPD expects to have a new SONET microwave system 
installed.  The equipment includes the Constellation radio 
manufactured by Harris and it will operate in the 6 GHz and 11.2 
GHz frequency bands.  OC 3 capacities are planned and Harris is 
including the Cisco 15454 SONET multiplexers.  Approximately 
22 links are planned. 
 
There are four tower sites that support Tucson Police radio 
operations.  The Tucson Fire Department transmitters are 
collocated on these tower sites.  The tower locations include: 

 
Fire Station 16; 65 foot self support tower 
Fire Station 19; 80 foot self support tower 
Corona de Tucson; 30 foot self support tower 
Randolph Way; 120 foot monopole tower 

  
The Police utilize a Mobile Data system that provides service 
throughout the City of Tucson.  It is a Motorola RD-LP system 
consisting of 16 channels (Quantar repeaters), and operating in the 
800MHz band.  Pad-com middle ware software controls the 
system.   Throughput is 19kbps.  The Mobile Data System has four 
RF sites – Tummamac Hill (6 channels), Skyline (8 channels) and 
Campbell (8 channels).  There are three Radio network Controllers 
(RNC) in the system.   It operates with the Northrop Grumman 
(old PRC) CAD system (1989).   
 
The Police currently have thirty two (32) - 2.4 GHz hot spots 
installed including all police stations, and approximately half the 
fire stations and some libraries. 
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Squad cars are equipped with MDC’s and 802.11b capabilities.   
TPD access points include Police HQ, and the four department 
substations.   
 
Officers can receive and transit records to the CAD system, 
accessing COP-Link, Automatic Field Reporting System (AFRS), 
CJIS, and CJIS records.  There are plans to move towards 802.16 
technology. 

 
The TPD primarily utilizes a VHF conventional repeater system 
based from the Catalina site, Swan Rd, and Radndolph Way.  Both 
VHF voice and 800 MHz mobile data transmitter locations are 
shown in the chart below. 

   
Arco 
Tank 

Catalina PSTA Randolph SCMW ST 
12 

ST 
17 

Swan Tummamoc 

 PD 1S      PD 
1M 

 

 PD 2S      PD 
2M 

 

 PD 3M  PD 3S      
 PD 4 M    PD 

4M 
 PD 

4M 
 

 PD 5 M  PD 5S      
 PD 6 S      PD 

6S 
 

 PD 7M      PD 
7M 

 

 PD 8M      PD 
8M 

 

 PD 9M      PD 
9M 

 

 PD 10M      PD 
10M 

 

PD 800 PD 800  
 1-8 

PD 800  PD 
800-2 

 PD 
800-
1&2 

 PD 800 1 thru 6  
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4. Interoperability 
 
TABLE 2.2.2A shows the existing direct interoperability 
capabilities with other agencies for the department.  The Police 
Department usually communicates on their primary VHF channel.  
The department has access to the Gateway repeater located at 
Tucson MTN. to communicate with other law enforcement, and 
rescue agencies.  Typically, the officers will utilize their cell phone 
to contact other agencies.   

  
  B. Positive Attributes of Current Environment 
 
   1. Operational  
 

The officers and detectives in the field utilize MTS series radios 
and the battery life duration is less than a typical shift for most 
MTS series radios.  The radio microphones are noisy and do break.  
The TPD would like these items to be addressed in the near future. 

 
   2. Functional  
 

The TPD has experienced coverage issues especially within larger 
buildings located in down-town and mid-town areas, down-town 
4th street tunnels, and the main sub-station.  Other locations include 
the Tucson Mall, the Starpass Area, the UMC and TMC hospitals, 
the Air Force Base the northeast side of town, the Haughton area, 
the area west of A mountain, and the west end of 36th street are 
coverage area problems also. 

 
   3. Technical  
 

The TPD also has plans underway to move towards a Wi-Max 4.9 
GHz system.  Currently, access points are planned at all the 
Tucson Fire stations.   
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Some applications will include Automatic Vehicle Locator (AVL), 
Records Reporting, EMT records, and Inspection reports access 
from the Communications Center to the vehicle.  Tropos is the 
company implementing this project. 

   
  C. Desired Attributes of Current and Future Environment 
 

1. Operational  
 

Additional channels and/ or capacity to support operations and 
relieve congestion on channels are needed, as well as improved 
wide-area and in-building coverage performance. 
 
Mobile data technology and Mobile Terminal Computers in 
vehicles, and text messaging capabilities is required.    
 
Access to Record Management in vehicles and in the field is 
needed; ACIC, Cop-Link, mug shots, text, warrants, criminal 
history, utility status, internet-access, ACJIS, and CJIS.  

 
2. Functional  

 
The new system needs to be reliable and have redundancy and 
fault tolerance built into it.  Radios should offer technology 
features such as encrypted communications, improved 
performance, shorter antennas, GPS location capabilities, text 
messaging, group call, telephone interconnect, and private call. 
 
The new system should have capacity to support the department’s 
long-term growth. 
 
The ability to roam throughout a wide-area (city or county) without 
having to manually change channels is an important feature. 
 
A paging notification including a visual notification for aircrafts in 
flight is important. 
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3. Technical  

 
Wireless Bluetooth technology should be accessible by all officers 
and include Automatic Vehicle Location (AVL) technology and 
GPS radio location technology. Video capability in vehicles is 
needed. 
 
TPD plans to build-out the fixed access network system and 
expand 10BaseT Wi-Max capabilities.  Potentially this growth can 
be implemented with the TFD W-Max plan already in place, 
utilizing Fire Stations, and 4.9 GHz frequency bands licensed for 
public safety users. 

 
4. Interoperability Matrix 

   
TABLE 2.2.2B shows the future direct interoperability capabilities 
with other agencies for the department.  TPD communications with 
outside agencies are not conducted by radio, but by cell phone 
communications. The University of Arizona PD operates on 
different frequencies and interoperability is an issue. 
 
Radio Interoperability is required with the Sheriff Department, 
State Police, FBI, ATF, and ICE, Game & Fish.  It is desirable to 
have common frequencies or talk-groups available to simplify 
radio protocol procedures and monitoring to facilitate 
interoperability with other agencies.  

 
5. Attributes Matrix 

 
Please refer to TABLE 2.2.2C, a summary of system attributes that 
may be emphasized in a PCWIN regional communications system. 
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  D. Supporting Information 
 

1. Interview Record 
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2. Radio Usage Form 
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3. Mobile Data Survey 
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4. Computer Systems Checklist – Law Enforcement Departments 
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5. Documentation Provided 
• City of Tucson System Layout – Microwave 

Communications Division 
• Police Video Link 
• Radio Station frequencies 
• Frequency chart 
• Law enforcement frequency bands 
• Tucson police department organizational chart 
• Tucson Microwave system 
• Microwave network 
• Police transmitter locations 
• Type of helicopters radio system 
• Tucson police dept. communications division outside 

agency frequency users 
• Tucson Dept. of Information Technology I-Net Fiber route 
• Logistics Division Fleet Composition Analysis 
• Communication Site list 
• Key measures of call performance 
• Block diagram – Data paths fire station alerting 
• Tucson Police Dept general orders 
• 2004 – 2024 projections 
• Radio wish list 
• 2000 Tucson demographics.pdf 
• Radio wish list from Evidence 
• COT post surveys sys layout.pdf 
• City’s Executive Summary of 10-year plan 
• Benchmarks.ppt 
• Information Technology/Tucson 922-Fire Meds 2005 Stats 

Hourly call counts 
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TABLE 2.2.2A Existing Interoperability 
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TABLE 2.2.2B Future Interoperability  
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TABLE 2.2.2C Tucson Police Department 
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2.3 Pima County 

2.3.1 Pima County Sheriff’s Department 
 
  A. Current Environment 
 
   1. Operational  

 
There are four major Sheriff Bureaus: 
 
• Corrections (approximately 450 people). 
• Operations, including Patrol and Special Operations 

(approximately 250 people). 
• Investigations (150 people). 
• Administration (only a small number of radios in use). 
 Volunteers, command post (approximately 50 radio users). 
 The Information Technology Division provides and 

supports all criminal justice and administrative computer 
applications, about 36 agencies are supported.   

 
Several operational problems plague the current radio system: 
 
• The County estimates that on average 64,000 calls on the 

Johnson 800 MHz radio system are “dropped” (or not 
completed) each year. 

• When the “emergency” button on the Johnson radio is 
pressed, the caller is automatically transferred to a separate 
talkgroup.  The people in the original talkgroup are not 
aware that the person has declared an emergency or that 
he/she can no longer hear them.   

• Radio system switches 1 and 2 have a “back-up” computer; 
there is no provision for automatic switchover.  The 
redundant operation is thus a manual swap with a “bump” 
in the operation. 
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• The County has a “camp on tone” added to their EF 
Johnson radios because users would impatiently depress the 
PTT button before a previous call ended to be next in line 
to transmit.  This was resulting in call collisions.  When a 
user tries to access a channel before a previous call is ended 
the camp on tone is generated by the radio and indicates the 
radio is still in receive mode and the user must try to 
transmit at a later time. This can result in repeated tries 
when the system is busy. This is a frustrating situation. 

• Prisoner transport officers cannot talk back to Pima County 
on their PCSD radios when they have traveled out of the 
County.   

• Corrections’ experiences a high rate of repair and return on 
portable radios.  Any plastic parts tend to break. 

• Long PTT delay (having to wait to speak).  The average 
PTT is approximately 950 ms. 

• No calling unit ID provided on the portables 
• Manual radio site selection is entirely too complicated 

today.  This is a safety issue.  Training needs are 
unnecessarily high.   

• Modulation / Voice levels can vary.  If a radio comes in 
loud to dispatch, the volume may get turned down, but if a 
later call comes in soft, the dispatcher may not hear or 
understand the call.  This situation could be the result of 
incorrect radio use. 

• Missing audio on the front of calls, and general call delays 
experienced on the current Sheriff Radio system.  “System 
access” needs to be better defined so everyone agrees all 
radios logged onto the system on the selected talk group, no 
matter which antenna site, will receive the entire call. 

• Low speaker volume and poor sound quality on the 
portables, requiring the use of speaker microphones. 

• To overcome a problem of missed turn off codes, double 
turn off codes must be sent at the end of each transmission, 
further delaying user access to the talk group. 
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Corrections officers in the Central Control Room are overwhelmed 
at times with radio traffic.  Three officers have to monitor many 
functions within the Correction facility on several frequency bands 
and types of radios.  Control room officers desire the ability to 
“ruthlessly” preempt during emergencies and for stuck mic 
conditions.   
 
The Corrections Support organization desires 100% recording of 
all operations and networked recorders for access over the County 
network.  Corrections talk groups are not currently recorded. 
 
Investigations indicate that the media can too easily scan 
(eavesdrop) on law enforcement communications, however, the 
Department has provided radios or permission for local media to 
monitor radio traffic on the primary dispatch talk groups. 
 
The Sheriff Department operates a regional SWAT team with 
members from all area law enforcement organizations.  The 
Sheriff’s Department owns and provides all of the radios and 
equipment needed for regional SWAT team support.  During 
tactical operations the SWAT team utilizes direct unit-to-unit 
communications to overcome the timing delays inherent with the 
trunking system.  Reliable, instantaneous communication is 
required to assure that life or death related orders are 
communicated without delay or interference. 
 
Jurisdiction is countywide with significant activity within the city 
and mutual aid provided to City and Town jurisdictions. 
 
Although there are 403 corrections officers on the PCSD payroll, 
there are only about 240 radios available to this group.  It is 
believed that personal assignment of a radio will decrease 
frequency of radio equipment repair. 
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The corrections staff is responsible for oversight and security of 
prisoners housed at the Adult Detention Center and the Juvenile 
Detention Center.  They are also responsible for the transport of 
prisoners to and from Court, as well as to and from other 
jail/prison facilities within the state of Arizona.  When the prisoner 
makes a court appearance, the corrections officer is responsible for 
the security of the prisoner while they are in court. Currently, there 
are 403 Corrections Officers in Pima County.  Today, there are 
approximately 1,850 inmates.  The facility is now full and has a 
recent growth rate of 5% per year. 

 
   2. Functional  
 

The Sheriff’s Department issues take-home cars, equipped with 
mobiles (marked patrol units) and assigns portable radios to all 
commissioned personnel.  All deputies have Nextel phones.  All 
portables have speaker mics without an antenna. 
 
Anecdotally, the users believe the busy hour for radio traffic is 5 
PM to 7 PM and the busy month with regard to calls for service is 
September due to monsoon rains. Shifts typically run between 8-10 
hours and the evening shift is usually the busiest. 
 
The most notable coverage problems include: 
 
• West side of the Tucson Mountains (Avra Valley) 
• Northeast section of the county behind the Catalina and 

Rincon mountains 
• Green Valley District – Arivaca road and south 
• Northeast parts of Tucson 
• Tohono O’odham Reservation with particular interest in 

coverage along SR 86. 
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In order to get adequate coverage inside buildings, bi-directional 
amplifiers (BDA’s) have been installed at the Adult Detention 
Center, the County Courthouse, Juvenile Court and Tucson 
Electric Park (County owned minor league baseball facility).  
BDA’s have been strategically placed in stairwells, the basement 
and the holding area at the County Courthouse, as these were 
problem areas with weak signal or no signal.  These in-building 
systems all share the same county 800 MHz radio network.  
Despite the use of BDA’s for in-building coverage enhancement, 
there are still some problem areas in the basement and parking 
garage at the County Courthouse.  There have been lots of dead 
spots in the Adult Detention Center.   
 
Maintaining car-to car communications is sometimes a problem for 
Investigations officers operating in teams and following a vehicle 
out of the County.  Direct radio distances are sometimes exceeded.   
 
The current EFJ mobiles have a problem of reliably getting an 
“OK to talk grant tone” on the fleet of Kawasaki motorcycles.  The 
problem occurs between 2000 and 6000 RPM.  Riders compensate 
now by pulling in the clutch to talk.  Both the bike and radio 
vendors have tried to solve the issue with no success. 
 
Panasonic Toughbook CF18s are motorcycle mounted in the top 
box (aluminum).  The units can only be used with the box open 
exposing the aircard antenna.  This results in delays accessing data 
after stopping the bike. 
 
Encrypted operation is generally thought of as difficult and 
cumbersome.  Secure communications either is not available today 
or too problematic to use.  Lacking encrypted equipment, coded 
communications is often used by the SWAT teams and narcotics 
enforcement units.  
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Alternative means of communication include mobile data, Nextel, 
and cellular, which are easy and convenient to use.  The tendency 
is for people to start thinking of these administrative tools as 
tactical tools.  Special operations needs to return to quality radio 
tools designed for the mission.  
 
The Corrections control room currently has no way to talk directly 
to anyone using VHF or UHF equipment.  They need some means 
in the future to talk with City and County agencies (TPD, Fire, 
Medical, etc).   
 
The SWAT team tried to connect Peltor amplified hearing 
protection devices to the EF Johnson radios but this has proven 
unreliable. 
 

   3. Technical  
 

The County system uses (40) 800 MHz non-NPSPAC channels.  
The County system is a four site configuration with sites at Tucson 
Mountain, Mt Lemmon, Elephant Head, and Summit Ridge.  The 
Summit Ridge location functions as a directional amplifier site 
collecting signal and retransmitting into the eastern city area.  
Satellite receivers return signal via microwave to a voter at Tucson 
Mountain. A separate stand alone system is operated in Western 
Pima County with the primary site at Childs Mountain and an 
additional fill-in site on Ajo Mountain.  This system uses three, 
800 MHz trunked frequencies.  Ajo Mountain is a solar site that 
consists of two portable radios tied back to back to rebroadcast 
calls received on a conventional channel to a trunked talk group.  
Tucson Mountain is considered the prime site with typically 75% 
of users registered at that site.  Tucson Mountain is the least 
desirable existing site to move forward with because of high lease 
costs, high RF noise (FM broadcasters) and some coverage 
limitations. 
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The Sheriff’s Dispatch Center contains 8 positions for 9-1-1 call 
takers (without radio consoles), and 6 positions with radio consoles 
including 1 supervisor position.  Each of the radio console 
positions is equipped with a desktop station, which acts as a back-
up for the console.  As a last line of defense, there are hand-held 
portable radios that can be distributed among the dispatchers. 
 
Mobile data is carried on Alltel commercial.  Replacement of 
CDPD with CDMA is proving to be a faster service.  In the 
Arivaca area, service is no longer available.  The Panasonic 
Toughbook 27’s are reaching end-of-life.  Typical outfit: Windows 
98, 64 MRAM and small full hard drive.  Officers take the units 
out of the car, not for field use, but for overnight security. 
 
Current mobile data applications include: 
 
• Spillman Summit Mobile CAD dispatch 
• Access to law enforcement, corrections and civil records 

databases 
• ACIC, NCIC queries 
• Car to car and car to dispatch email messaging (instant 

messaging disabled) 
• Thumbnail mugshot download 
 
The IT center uses IBM servers that address 2,500 users.  
Connections to other databases and servers are made via private 
and leased lines. These configurations include fiber, T1, 10MB, 
and frame relay circuits. 
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The building has dual entrances for the E9-1-1 telephone switch – 
these are fiberoptic lines that enter the building in two separate 
areas, and are independent of one another.  Each path originates 
from a separate telephone central office. 
 
The building (Sheriff’s Department headquarters) has a new 80 
kVA Uninterruptible Power System (UPS).  This is enough power 
to maintain power to the critical equipment (computers, consoles, 
E9-1-1 switch, etc.) while the emergency generator is started.  The 
UPS provides approximately 2 hours of battery back up. 
 
There is a “radio room” at the Sheriff’s Department HQ, even 
though this location is not a repeater site.  This is the network hub 
for the County’s 800 MHz radio system serving eastern Pima 
County.  There are two (2) E.F. Johnson switches there – each 
switch having a maximum capacity of 30 channels.  The Johnson 
switches enable wide-area calls by multi-casting talkgroup calls on 
two or more towers.  There are three primary transmit sites and one 
voted receiver site.  If a radio call is to be broadcast system wide, it 
will be carried simultaneously on all four (4) towers, but 
transmitted on three (3) separate frequencies.  The primary 
dispatch talk groups are set up with permanent wide area calling 
modules to prevent the system from determining what radios are 
logged onto a talk group and having to dynamically configure the 
wide area call for each required transmitter site.  This resulted in 
fewer system delays required to build a wide area call. 
 
Call data is dumped from the Johnson switches to System Manager 
files on a weekly basis.  We need to recognize that the Johnson 
System Manager truncates (not rounds) call length to the nearest 
whole second – e.g., a 3.9 sec call is recorded as 3 sec.  The radio 
room also houses the Orbicom switch for the six (6) consoles in the 
dispatch center. 
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4. Interoperability 
 

TABLE 2.3.1A shows the existing direct interoperability 
capabilities with other agencies for the department.  Current 
interoperability with local agencies is only possible because of the 
gateway agreement and associated equipment, not because of 
compatible communications.  Interoperability with the federal 
agencies again is not because of compatible equipment, but 
because the County permits federal operation of limited quantities 
of E.F. Johnson radios in order to achieve basic 
intercommunications. 
 
The Corrections Bureau currently owns and operates seven (7) 
transport vans plus 7 or 8 cars, trucks and vans for general use.  
While all vehicles are provided with Pima County mobile radios, 
the seven prisoner transport vans are also equipped with Arizona 
Department of Public Safety (DPS) mobile radios for officer safety 
while out of the County.   
 
The Gateway tri-band repeater at Tucson Mountain connects one 
of the 800 Mutual Aid channels to a VHF and UHF channel.  The 
switch enabling the gateway is under the control of the County, 
DPS, and the City.  The equipment is maintained by the City of 
Tucson. 
 
Animal investigations needs direct communications with the health 
department, and the Department of Live Stock.   
 
There are 4 ACU 1000s in use in Pima County.  One is fixed at the 
Sheriff’s headquarters/dispatch and two are mobile.  The mobile 
units are deployed by the Tucson Fire Department and the Pima 
County Office of Emergency Management and Homeland 
Security.  One is controlled by the Tohono O’odham Nation.  They 
are currently determining how best to deploy this unit.  These have 
yet to see much use. 
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Some officers wanting to monitor Fire operations must carry a 
second VHF radio.  This involves extra cost and extra equipment 
to carry. 

 
  B. Positive Attributes of Current Environment 
 
   1. Operational  
 

Mobile data computers provide advantages and disadvantages to 
the policing operation.  Incident updates entered by the call taker 
often appear on the MDC before they are voiced out by the 
dispatcher, resulting in faster information updates.  MDCs serve as 
a backup to an unclear voice dispatch allowing the officer a way to 
review the dispatch.  The disadvantages are that other units can not 
monitor information conveyed over MDC and there is always the 
risk of the officer being distracted reading the computer. 

 
   2. Functional  

 
WI-FI hotspots are slated to be deployed during 2006 and 2007.  
They will be used to download service updates to computers and 
other reference files.  Planning is taking into consideration the 
future possibility of transferring in car video files to a server. 

 
   3. Technical  

 
Six organizations contribute data to the County Spillman Records 
systems:  
 
• Pima County Sheriff’s Department 
• Pima Community College 
• Sahuarita Police (Currently being added) 
• Oro Valley Police 
• Tucson Airport Authority 
• Wilcox Police 
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Pima County permits other agencies to utilize their records system 
under the County’s enterprise license.  User agencies must pay a 
per client license fee for use of the mobile data client.  In addition 
to the contributor agencies, approximately 30 additional criminal 
justice agencies have view only access to the data. 
 
The County uses fully integrated Spillman CAD and Records 
systems.  Eleven of 15 counties in Arizona use Spillman.  Pima 
County has an 16 year depth of incident data stored in the records 
system.  The application will soon grow to include a new module 
called InSight.  This will enable all Spillman users throughout the 
State to query the live databases of each of the other Spillman 
agencies and will additionally include the four non-Spillman 
Counties and the other non-Indian tribe Arizona Spillman users 
and Flagstaff Police Department.  This will permit statewide 
sharing of data among all of the counties and several other 
agencies. 
 
County mobile data started about 5 years ago using some of the 
Spillman applications in vehicles.  The wireless network was Alltel 
CDPD with Sierra Wireless MP200 modems in the laptops.  
Officers could run CAD dispatch, and query RMS for names, 
download thumbnails, and exchange email.  (Instant messaging is 
available but disabled.) 
 
CDPD has been discontinued and the County has been simply 
switching to Alltel CDMA.  So far, service is reported as a little 
faster (other interviews) but less reliable.  Problems are largely 
blamed on low-bid Bluetree modems.  Older laptops (now 5 years 
old running Windows 98) probably do not help the situation.  The 
County is on a path to correct the issues and anticipates reliable 
operation.  The County has not built a private mobile data RF 
infrastructure because of the high capital cost, and satisfactory 
service using commercial. 
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  C. Desired Attributes of Current and Future Environment 
 

1. Operational  
 

Automatic Vehicle Location (AVL) would be useful in improving 
personnel safety for those Corrections officers assigned to prisoner 
transport duty.   
 
The Corrections transportation officers need to be able to 
communicate along roadways from north of Phoenix to Cochise 
County. 
 
The Corrections command staff may look at changing the protocol 
and standard operating procedures in the Control Room to ease the 
strain of monitoring many functions on many radios.  Having more 
Corrections functions on the same radio system would help.  
Additional talkgroups may be needed to implement these changes. 
 
Corrections may consider changing radio policy from shift-issued 
portables to assigned portables for improved repair accountability. 

 
Encrypted communications is needed for some departments and 
types of operations where privacy could compromise the mission.  
Consoles also need to be encrypted to support some groups. 
 
“Busy Group” alert:  The radios should provide some means of 
alerting users that the talk group is “busy” handling a critical 
situation and is restricted to critical traffic only such as during a 
10-35 situation.  Radios need some sort of visual and/or audible 
“busy group” indication as an alert for all users on the talk group. 

 
Several radio equipment improvements are requested.  Radios need 
a clearly marked emergency button with some mechanism for 
minimizing accidental button presses and the resulting false 
emergencies.   
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Users want simpler radio operation not requiring manual tower site 
selection.  Radios need a more easily navigatable fleet map.  
Improvements to portable battery life are needed.  Users need a 
vehicular battery charger.  
 
Compatibility with specialized radio accessories is important.  
Narcotics investigators need a radio line that is compatible with the 
broadest selection of covert radio accessories possible. Common 
accessories include: Hands-free mic accessories, lighted keypad, 
durable radio holsters, accessory “quick disconnect”, and “remote 
radio disable” for lost or stolen radios. 
 
The State DPS has a conservative policy regarding information 
theft and access to state and national information queries using 
handheld or portable device.  Currently, the State requires devices 
using a modem attached to the vehicle.  

 
The main needs for interoperability are with: 
 
• Southern Arizona Search and Rescue (UHF and Ham) 
• Rural Metro Ambulance and Fire (VHF) 
• Border Patrol (Federal VHF) 
• Arizona Department of Public Safety 
• Medical channels and helicopters (EMSCOM is the 

statewide medical channel) 
• US Forest Service (Federal VHF soon) 
• US Park Service (Federal P25 VHF soon) 
• City of Tucson PD (now use gateway) 

 
The motor patrol plans a shift from Kawasaki to BMW and 
Harley-Davidson motorcycles.  Fully test selected regional system 
radios with the actual new bikes to avoid problems.  Desire mobile 
radios with small remote head designed for motorcycles.  
Generally, the vendor needs to offer radio gear designed, not 
adopted, for motorcycle use.  
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Mount the mobile data antenna external to any laptop box on the 
motorcycles for continuous airlink connection.  Motor patrol wants 
the capability to do electronic ticket writing with printing in the 
field. 
 
The SWAT Team and Air Patrol need direct radio to radio call for 
simplicity, reliability, preferably no access time or digital delay, 
simple walky-talky like operation.  SWAT needs encrypted 
communications.  Characteristics should include easy radio 
programming, simple key management, fast access time, and low 
latency.  Air Patrol needs aviation grade radios.  Small size is 
important.  Any way to reduce the number of radios is significant.   
 
Mobile data for air operations needs to operate in the 90 – 140 
MPH range.  In other words, the radio modem must traverse tower 
sites at that speed without losing the communications session. 

 
Because of the nature of the work, Corrections Transportation 
experiences radio complexities of maintaining connection to the 
best tower site.  This group also relies on cell phones out of the 
county.  Procedurally, the transportation office must keep track of 
all vehicles. 
 
Forensics experiences too many devices (including portable radio) 
on the user’s belt.  Future technology should strive to reduce 
device count/size/weight. 
 

2. Functional  
 

Automatic Vehicle Location (AVL) would be useful in improving 
personnel safety for those Corrections officers assigned to prisoner 
transport duty.  Because of the wide out of county transport range, 
at least some users will require GPS-based AVL.  In addition, 
some users such as Investigations require location functionality 
down to the location of the person.   
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This implies that the location system must locate portable radios 
perhaps indoors where GPS-based systems do not work. 
 
The entire Corrections facility must be carefully considered during 
the coverage design process for a regional radio system.  
 
A County owned microwave link from Tucson to Ajo would 
improve communications reliability.  Storms sometimes disrupt 
commercial line service to Ajo and disconnect the Ajo District 
Office from the rest of the County.  Dedicated microwave will save 
about $2000 per month in leased line costs.  The vision for the 
County network (microwave, wireline or hybrid) is to provide an 
information highway with capacity for all County users. 

 
Regional radio coverage design should strive to meet these 
objectives: 
 
• County service area:  Use county borders as the overall 

area.  Strive for good coverage into high population areas 
outside of the county where Pima provides mutual aid 
response or has travel routes.  Provide outdoor portable 
coverage in the “metro area” drawn on meeting map and in 
Ajo and Sells population areas also drawn on the map.   
Mobile coverage outside these portable areas.  Strive for 
“best effort” coverage inside the Tohono O’odham 
reservation making full use of permitted sites.   

• Coverage Level:  Design for portable receives and transmit 
at belt level outdoors.  Identify areas and design for light, 
medium, and heavy building areas in Tucson. 

• Provide mobile data coverage countywide with emphasis 
on eastern Pima County, Ajo, and the major road corridors 
on the Tohono O’odham Nation. 
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The Jail campus needs to be covered by more than one tower site.  
If Tucson Mountain tower site fails, radio communications is lost 
at the jail (except for conventional unit to unit which is limited 
because of building design) and the entire detention center 
complex gets locked down.  This happens one to two times a year 
for an hour or two. 
 
Some training issues exist with new special operations people.  
Training needs to be a significant part of regional communications 
plans. 

 
3. Technical  
 

Several Mobile Data requirements are identified by users: 
 
• Access to wants/warrants via ACIC and NCIC information 
• Small (PDA-type) handheld devices, (yet compliant with 

conservative Arizona DPS information security 
requirements 

• In-car mapping 
• Video uplink/downlink helicopter to car 
• Fingerprint scanning and AFIS search 
• Transfer recorded vehicle video to office 
• Transport mechanism for in-car laptop software updates 
• Microsoft office suite on mobile laptops  
• Replacement ruggedized laptops 
• Mechanism for RF download of all types larger data files 
• Private radio mobile data is preferred over commercially 

provided 
• Messaging and e-mail 
 
Several user radio requirements are identified by users: 
 
• A more “deliberate” emergency button (located on the 

speaker mic and the radio) 
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• Audible “critical group” beacon (announcing 10-35 
condition) 

• Calling unit ID display on portable and mobile radios 
• Automatic site selection which operates reliably behind the 

scene 
• Constant audio levels, Dispatch and unit to unit 
• Improved audio quality 
• Encryption for SWAT, narcotic enforcement and probably 

other select users 
• One hour mobile hold ON time after vehicle is turned off 

(radio and vehicle requirement) 
 
Several system requirements are identified by users: 
 
• SIMPLE radio operation 
• Emergency declaration on the dispatch group (current 

officer safety issue) 
• Elimination of front end audio clipping 
• Faster group call access and drop times 
• Stolen radio kill 
• Locking keypad preventing accidental setting changes 
• Reduce radio setting routine from site and talkgroup to just 

talkgroup. 
• Antenna mic option 
• Better availability of earpiece accessories 
• AVL to the vehicle level and to the portable radio 
• Encryption to/from consoles 
• Distinct console alert tones 

 
Information Technology suggested several new mobile data 
applications: 

 
• Dispatch mapping – dispatcher able to select responding 

unit based on visual map location 
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• In-car mapping – area maps, driving directions, location of 
incident and other units 

• AVL (an integral part of mapping) 
• Access to County reference files on laptop hard drive 
• Ability to capture/analyze fingerprints in the field 
• Email – currently run about 1200 emails per month 
• Field issuance of traffic tickets with only one input cycle of 

incident information 
 

Mobile data hardware network needs to be able to meet CJIS 
security requirements: 
 
• Data encryption – provided by Spillman (Already meets the 

2010 requirements) 
• Link encryption – today provided by Alltel (Link 

encryption is required when criminal justice information is 
transmitted over commercial circuits.  The Department has 
to maintain control of the encryption from client to server.  
In the case of wireless services supporting mobile data 
computers the Spillman application encrypts the data from 
server to client as a result encryption on the Alltel link 
would not be required.  Replacing any other wireline circuit 
would require a private data link with encryption) 

• Need to add dual authentication, login plus other – either 
proximity cards or biometric 

• Also need to meet HIPAA security requirements 
 
4. Interoperability Matrix 
 

TABLE 2.3.1B shows the future direct interoperability capabilities 
with other agencies for the department. 
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5. Attributes Matrix 
 

Please refer to TABLE 2.3.1C, a summary of system attributes that 
may be emphasized in a PCWIN regional communications system. 

   
  D. Supporting Information 
 
   1. Interview Record 
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2. Radio Usage Form 
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3. Mobile Data Survey 
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4. Computer Systems Checklist – Law Enforcement 
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5. Documentation Provided 
 

• Coverage Predictions Table 
• Pima County 800 MHz Frequencies 
• Site Survey Schedule 
• IP MobileNet System Block Diagram 
• Pima County Regional Radio System Repeater Sites 
• PCSD Telephone Statistics 2005 
• Appendix F Microwave Site Coordinates 
• Microwave Site List By Site Name 
• 3-1-1 Statistics Database 
• System Layout.doc 
• 3-1-1 Data Log 
• Microwave Channel Plan page 1 
• Microwave Channel Plan page 2 
• PCSD Telephone Statistics July 03 – June 04 
• 2005 Pima County Emergency Response & Recovery Plan 
• 2000 Census Demographics List 
• Weekly Voter System Checklist 
• Pima County Population Primer 
• Romulus Propagation Maps 11-17-00 
• Site photos 
• Romulus Simulcast Propagation Maps 
• Mobile Data System RNC Layout 
• City of Tucson Site Summary PCWIN 
• TFD Transmitter Locations 
• TPD Transmitter Locations 
• City of Tucson FCC License List 
• Coverage Maps 
• Mobile and Portables Chart 
• Network Chart 
• WAN Network Fiber Map 
• Law Enforcement Frequency Bands 
• Radio Station Frequencies 
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• Number of Radio Users List 
• Channelization Plan 
• Corrections Organizational Chart 
• Radio System Coverage maps 
• Sheriff’s Dept. Organizational Chart 
• Staffing levels for Corrections Positions 
• Corrections Facility Map 
• 2 Mile Grid map 
• Pima County Sheriff Department Communications Unit 

Operations Guidelines 
• Needs and Wants for Facility List 
• 3-1-1 Data Log November 04 
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TABLE 2.3.1A Existing Interoperability 
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TABLE 2.3.1B Future Interoperability 
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TABLE 2.3.1C Pima County Sheriff’s Department 
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2.3.2 Pima County Sheriff’s Department - Ajo 
 
  A. Current Environment 
 
   1. Operational  
 

The Ajo PCSD sub-station dispatched 2130 calls for service in 
2005, and responded to 5364 self initiated calls.  Ambulance 
service was involved in 358 of the calls.  The Ajo District 
encompasses approximately 5,000 square miles. 

 
   . Functional  

 
Users experience RF coverage problems in several spots along Rt. 
85 south of Ajo 
F3, the paging channel experiences interference (or bleedover) 
from Mexico.  Pima uses F3 as a repeated channel (2 frequencies).  
Smugglers often use one of the frequencies in simplex mode 
causing interference for Pima. 
 
SO does experience a few interference problems on 800 MHz, they 
guess due to close frequency reuse of the same frequencies in 
eastern Pima County. 

  
   3. Technical  

 
The Sheriff’s Office communicates on a separate stand alone 
trunked 800 MHz radio system operated in Western Pima County 
with the primary site at Childs Mountain and an additional fill-in 
site on Ajo Mountain.  This system uses three 800 MHz trunked 
frequencies.  Ajo Mountain is a solar site that consists of two 
portable radios tied back to back to rebroadcast calls received on a 
conventional channel to a trunked talk group.   
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The dispatch center is equipped with EFJ Tracer consoles.  Local, 
State and Federal VHF and UHF channels are routed into dispatch 
allowing patch between Sheriff and other agencies as needed. 
Sheriff’s Office covers 5000 square miles with 17 (14 deputies & 3 
sergeants) units.  The Sheriff’s Department also dispatches for two 
local fire districts and a private ambulance service on a separate 
VHF radio system 
 
SO currently needs and uses encrypted communications.  Today’s 
analog encryption requires frequent “adjustment” to keep it 
operating at full performance. 
 
From a new system design standpoint, we are told that leased 
landlines connecting Ajo to the outside world can be unreliable, 
especially during severe weather. 
 
The E.F. Johnson Tracer console system experiences slowed 
performance during patching and encrypted operations due to CPU 
speed limitations. 
 
The Department utilizes CDMA services provided by Alltel for its 
mobile data computer fleet.  Cellular services are available in Ajo, 
but the coverage area is not known.  The Department has not 
chosen to implement mobile data computers in Western Pima 
County at this time. 

 
   4. Interoperability 

 
TABLE 2.3.2A shows the existing direct interoperability 
capabilities with other agencies for the Ajo agencies. 
 
Fire and Ambulance VHF users are able to talk to other VHF 
users, but not the Federal agencies or State DPS (different part of 
the VHF band). 
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Ajo PCSD sub-station dispatch needs to be able to patch to the 
DPS channels, but cannot today. 
 
PCSD and the fire departments need to operate on the same radio 
band and use gateway devices to link to other bands such as UHF 
for DPS and the Federal VHF bands.  
 
Because of the necessity of resource sharing and cooperation 
between County, State and Federal resources in this region, a new 
regional radio concept must emphasize easy intercommunication 
between all agencies. 
 
The Park Service in Organ Pipe sometimes gets involved in law 
enforcement activities and needs to be able to communicate with 
County and Federal agencies.  Park Service is painfully 
transitioning to their mandated new P25 radios.  They are currently 
allowed to operate in both analog and digital modes during the 
transition.  Ultimately, their operation will be all-digital encrypted.   
 
The Sheriff’s office and Border Patrol currently exchange radios 
when working an incident together.  Sheriff would like to link to 
federal bands using a mobile ACU 1000-type linking device. 
 
PCSD in Ajo needs convenient interoperable coummications on a 
routine basis with: 
 
• U.S Border Patrol 
• National Park Service 
• Bureau of Land Management 
• Arizona DPS 
• Customs Enforcement 

 
   



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 947 of 1647

 

  B. Positive Attributes of Current Environment 
 
   1. Operational  
 

The Sheriff’s office and Border Patrol currently exchange radios 
when working an incident together.  While this could be made 
more efficient the cooperation today is good. 
 

   2. Functional  
 
Federal VHF and UHF channels are routed into dispatch allowing 
patch between Sheriff and other agencies as needed. Sheriff’s 
Office covers 5000 square miles with 17 (14 deputies & 3 
sergeants) units. 

 
   3. Technical  
 

Currently managing the leased landlines reliability issues to ensure 
the best possible system access for users. 

 
  C. Desired Attributes of Current and Future Environment 
 

1. Operational  
 
Sheriff, Fire, and EMS in western Pima County need a single radio 
system that offers segregated operations (separate talkgroups).  On 
a routine basis, they need quick and easy access to common 
talkgroups on the same system when working an incident together. 
 
Ideally, western county agencies would have the same quick and 
easy access via common talkgroups to the Federal agencies they 
need to talk to everyday.  However, Public Safety is generally not 
permitted to key radios on Federal channels even if their radio 
were capable due to same-band operation.  The solution to 
bridging the local-federal communications gap will have to take 
the form of technology capable of linking channels or talkgroups. 
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2. Functional  
 
Sheriff’s radio coverage needs to be improved both north and south 
along highway 85.  Coverage is needed from Why southward to 
the International/County border.  Why water tank is a good 
potential site location.  Mobile coverage is needed as far northward 
as practical toward Gila Bend in Maricopa County.   

 
3. Technical  

 
PCSD in Ajo needs to become a participant in the County mobile 
data system. 
 
Need to deal with the interference issues with Mexico. 

 
4. Interoperability Matrix 
 

TABLE 2.3.2B shows the future direct interoperability capabilities 
with other agencies for the department. 

 
5. Attributes Matrix 

 
Please refer to TABLE 2.3.2C, a summary of system attributes that 
may be emphasized in a PCWIN regional communications system. 
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  D. Supporting Information 
 

1. Interview Record 
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2. Radio Usage Form 
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3. Mobile Data Survey 
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4. Computer Systems Checklist – Fire & EMS Departments 
 

None. 
 
5. Documentation Provided 

 
• Sheriff’s Department Organizational Chart 
• Summary of 2005 Calls for Service 
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TABLE 2.3.2A Existing Interoperability 
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TABLE 2.3.2B Future Interoperability  

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 970 of 1647

 

TABLE 2.3.2C Pima County Sheriff’s Department – Ajo 
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2.4 Other Entities 

2.4.1 Rural Metro Fire Department – Southwest Ambulance 
 
  A. Current Environment 
 
   1. Operational  
 

Rural Metro/Southwest Ambulance is responsible for 124 square 
miles and covers a majority of Pima County.  Rural 
Metro/Southwest is located at 3759 North Commerce Drive, 
Tucson, in a 20,000 square foot building.  The fleet maintenance 
operations reside at this location. 

 
   2. Functional  
 

Rural Metro/ Southwest Ambulance currently have 150 vehicles, 
and 40 dispatchers that work two (2) 12 hour shifts with 8-10 to 10 
dispatchers staffed per shift.  There are plans to add 10 dispatchers 
over the next 2 years.  They also utilize a helicopter service 
(Copter Line) that operates from St. Mary’s Hospital. 
 
The center is responsible for the dispatch of Southwest 
Ambulance, Rural Metro Fire Department, Corona De Tucson Fire 
Department, Oracle Fire Department and Southwest Ambulance of 
New Mexico (Roswell and Las Cruces).  In addition Rural Metro 
dispatches Samuel Well and Graham area ambulances. These 
stations are comprised of 13 fire stations and 8 ambulance sites.  
Northwest Fire and Golder Ranch are dispatched from Tucson 
Fire. 

 
   3. Technical  
 

The Rural Metro Console positions are MOTOROLA Centracom 
Gold Elite. The CAD system is a GEAC.   
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It is text based CAD, and it interfaces with the NFIR (national fire 
Informant Records) system.   
 
The 911 switch is provided by QWEST and it is a Plant Vest 
Palace switch V.2.6.  It has been upgraded February 2006.  The 
Logging Recorder/ Instant Recall Recorder is a Dictaphone 
5BA000 and it has been upgraded in March 2004.  The PBX is a 
Norte BCM400 switch and it is approximately two years old. 

 
 The Rural Metro / Southwest Ambulance radios have TK730, 
TK830, TK2170, TK2180, TK790, and TK890 mobiles in the 
vehicles; and 272GE, 273GE, TK280, and TK380 portables 
assigned for on-duty personnel.  The radios operate in the VHF 
frequency bands, except for the TK2180 UHF mobiles and the TK 
890 UHF portables.  
 
There are five 911 lines to support Fire/ EMS operations and ten 
administration lines.  The center has single-button transfer 
capabilities and six ring-down circuits. 
 
The dispatch center utilizes a mix of conventional VHF and UHF 
systems to support fire/ EMS operations.  Primary VHF channels 
are designated RMFD F1, F2, F4 – F8.  SWA 3 (159.090 TX/ 
153.815 RX) is utilized for medical dispatch only and SWA F9 
(155.75) is available for medical operations support.  Primary UHF 
channels are designated MEDS 1-10, TFD F1-4, F6, Drexel, 
Canyon Ranch, CDTFD Dispatch & simplex, Mt. Lemmon Fire 
Dispatch & Simplex, Rincon Fire Dispatch & Simplex.  The Mt. 
Lemmon repeater serves as a backup station for the Southwest 
Tucson area.  This is a primary channel for Pinal County.    

 
  4. Interoperability 

 
TABLE 2.4.1A shows the existing direct interoperability 
capabilities with other agencies for the local fire departments.   
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Currently interoperability is performed utilizes both VHF and UHF 
systems  to support communications with Rural Metro Fire, 
Southwest Ambulance, South Tucson Fire Department, Corona de 
Tucson Fire Department, and Elephant Head Fire Department.   

 
  B. Positive Attributes of Current Environment 
 
   1. Operational  

 
The radio system has a large number of VHF/ UHF channels to 
support communications with public safety responders.  The 
current number of channel assignments for each department 
provides adequate support for operations. 

 
   2. Functional  
 

A system upgrade should contribute to improving coverage 
performance especially along the Sahuarita highway.  Expanding 
the geographical service area to support the department’s growth is 
being planned. 

 
   3. Technical  
 

A system upgrade should include a wide-area type system that 
shares common channels or facilitate network disparate frequency 
band.   A dedicated mobile data system for fire rescue services is 
needed. 

 
  C. Desired Attributes of Current and Future Environment 
 

1. Operational  
 

The new system should allow access to public safety agencies and 
provide the ability to roam throughout service area without having 
to manually change channels. 
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2. Functional  
 

The new system needs to be reliable and have redundancy and 
fault tolerance built into it.   

 
3. Technical  
 

Apparatus and ambulances should have access to CAD records, 
mobile mapping, building mapping, and HazMat information in the 
vehicles via a mobile data network.   

 
4. Interoperability Matrix 
 

TABLE 2.4.1B shows the future direct interoperability 
requirements with other agencies for the local fire departments.  
Radio interoperability should include a network gateway to 
facilitate communications with agencies not currently accessible.  
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  D. Supporting Information 
 

1. Interview Record 
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2. Radio Usage Form 
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3. Mobile Data Survey 

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 987 of 1647

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 988 of 1647

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 989 of 1647

 

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 990 of 1647

 

4. Computer Systems Checklist – Fire & EMS Departments 
 
 None. 
 
5. Documentation Provided 
 

• Fire Rescue Frequency Bands 
• WIN Frequency Self Evaluation 
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TABLE 2.4.1A Existing Interoperability 
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TABLE 2.4.1B Future Interoperability 
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2.4.2 Cochise County 
 
  A. Current Environment 
 
   1. System Description 
 

Cochise County has just finished construction of a new radio 
infrastructure to serve County functions including Sheriff, highway 
maintenance and others.  The system is not really intended to be a 
regional network serving local law enforcement but could be 
expanded in that direction. 
 
The new system is a VHF conventional analog simulcast design 
using 5 channels at 5 tower sites.  Coverage is currently designed 
for mobile operation but may have voted receiver sites added 
sometime in the future to better support portables.  Narrowband 
infrastructure was provided by Tait and user equipment comes 
from various vendors. 
 
VHF frequency scarcity, even with the additional channels from 
narrowbanding, is a problem.  As narrowband channels are 
deployed, careful coordination is required to maintain harmonious 
operation among neighbors with wideband channels. 
 
Douglas gets police dispatch channel jamming and eavesdropping 
from drug runners.  The city is looking at technical solutions like 
P25 digital, encryption and adjustment of receiver PL tones to help 
alleviate the problems. 

 
The county is not particularly excited about new spectrum in 700 
MHz because agreements are not yet in place to avoid Mexican TV 
channel conflicts. 
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   2. Interoperability 
 
A VHF interoperability channel called county mutual aid is made 
available to all law enforcement and federal agencies especially 
Border Patrol.   
 
The Sheriff department works regularly with several of the Federal 
agencies.  These Federal agencies generally operate on the sheriff’s 
channels.  The county monitors federal channels but rarely 
operates on them.  
 
The Pima County Sheriff’s office interacts on a regular basis with 
the Sheriff’s Department in Cochise County 
 
The main interoperability problem is between Cochise County on 
VHF and DPS using UHF equipment. 

 
  B. Desired Interoperability Environment 

 
The county is interested and open to coordinated communications with 
Pima and the surrounding counties. 

 
Cochise County is very open to communications with Pima County.  One 
option is to link dispatch.  Cochise has a 6 site microwave network.  The 
closest tower to Pima is located at the Texas Canyon site in the Dragoon 
area.  Cochise encourages a microwave link and some set of mutual aid 
frequencies operable along the border from Yuma to Douglas. 
 
The Sheriff is leading an initiative to plan for regional communications.  
An early meeting involving local police and fire is planned for this month.  
The main goal of such an initiative would be to provide interoperable 
communications for county public safety and local law enforcement.  One 
of the benefits would be pooling resources such as tower sites and 
frequencies.  The County is open to all technologies including digital and 
trunking as required by the operation.  No decisions have been made as the 
project is very early in the planning process. 
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Early discussions are occurring about a type of regional dispatch from 
Sierra Vista.  Localities that may participate could include police and fire 
operations in Benson, Sierra Vista, Bisbee and Tombstone.  The County 
has 26 fire districts. 
 
Funding is not yet secured for any regional project.  Cochise will depend 
on grants and is waiting in line for a requested $8M. 
 
Fire departments in eastern Pima County need to communicate with fire 
departments in Cochise County using VHF channels.  Cochise County’s 
future plans include pooling VHF resources for improved interoperable 
communications between county public safety and local law enforcement. 
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  C. Supporting Information 
 

1. Interview Record 
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   2. Documentation Provided 
 
 None. 
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2.4.3 Pinal County 
 
  A. Current Environment 
 
   1. System Description 
 

Curtis is responsible for securing the communications facilities for 
the all Public safety departments in Pinal County.  Curtis joined the 
County about three years ago after a career with the Michigan 
State Police.  The County is currently pursuing three simultaneous 
initiatives to improve Public Safety communications.  
 
1) License more VHF spectrum and build towers to shore up 

weak coverage areas 
2) Begin development of a Pinal County plan for 700 MHz 

radio 
3) Forming a consortium of Law and Fire agencies to pool 

assets for new radio 
 
Pinal County is the bedroom community for many people who 
work north in Phoenix or south in Tucson.  Forty percent of the 
projected state population growth will occur in Pinal County.  New 
population areas will extend from Phoenix southward along I-10 
and from Marana northward along I-10, meeting in Casa Grande. 
 
Western Pinal County is a high traffic corridor for drug trafficking 
and illegal immigration.  
 
Florence is the County seat and home to several prisons, the State 
Penitentiary, a large private prison, and a brand new County 
prison.  The County encompasses 5,374 square miles with Apache 
Junction and Casa Grande as the two largest population areas.   
 
County public safety radio currently operates from two tower sites, 
Pinal Peak and Sacaton.   
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County public safety operates on seven channels with repeaters 
populated between these two towers.  There are nine identified 
dead zones of significant size in the County.  The County CAD 
system is Spillman. 
 
The County recognizes that while plans are being drawn up for 
next generation communications, existing systems must be 
maintained and expanded as must possible in the meantime.  The 
County is actively pursuing new lower band spectrum. 
 
Licensable lower band spectrum is scarce.  Pinal is about to receive 
license to the first two new VHF pairs in 23 years.  UHF seems a 
little easier.  Some new licenses, such as some low power campus 
frequencies, have required coordination with either Phoenix or 
Tucson.  Law enforcement and Fire (and other public safety) 
apparently operate using a mix of VHF and UHF.  Close proximity 
to Phoenix/Mesa rules out licensable 800 MHz spectrum. 
 
The two new VHF pairs are being placed on towers at Maricopa 
and at Pan Quemado to cover the area most critically in need, the 
western part of the County.  Additional spectrum is needed for 
bolstering coverage in the northeast near Superior and southeast 
near San Manual. 

 
   2. Interoperability 
 

The Pima County Sheriff’s office interacts on a regular basis with 
Sheriff’s Department in Pinal County.  Pinal Sheriff’s Department 
currently communicates in the VHF band. 

 
  B. Desired Interoperability Environment 

 
Pinal County indicates that the State of Arizona’s plans for a statewide 
700 MHz system sets the long term direction for Pinal County as 700 
MHz.  The State system is currently projected to roll out in 7 – 8 years.   
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Considering the near term immanent population growth, Pinal really 
cannot afford to wait that long to build a county system integrated with the 
State plan.  The idea is build a system that aligns with State plans, but is 
available on an earlier timeline. 
 
The County sees 700 MHz as about the only viable option for needed 
spectrum.  The State 700 Frequency Allocation plan has been submitted 
(with hopes for approval).  Counties could begin licensing as early as this 
year. 
 
The County is beginning to meet this year on the formation of a plan for 
700 MHz radio in Pinal County.  This direction at this point is just in the 
planning stages. 
 
The County has organized beginning meetings with all law enforcement, 
fire, and medical agencies in the County in hopes of forming a consortium.  
The goal is to understand each others needs, evaluate collective assets and 
agree on how to go forward with future radio communications.  This 
sounds similar to efforts made in Santa Cruz County where VHF spectrum 
has been pooled to plan a new radio infrastructure.   

 
Pinal is interested in sharing assets such as tower sites between 
neighboring Counties.  Pan Quemado (a DPS site) is near the border and is 
included in both Pinal and Pima’s plans.  Pinal has no microwave at this 
time however; Pinal may have some sites suitable for future microwave 
that could provide a shared benefit to both counties.  Pima may need a 
northern path to Tohono O’Odham or Ajo, and Pinal certainly needs good 
radio site coverage in the southwest area of the county. 
 
The County has invested some recent grant money on mobile 
interoperability and coverage solutions.  Several ACU 1000’s have been 
deployed.  The County is particularly pleased with the usefulness of a 
local area repeater system made by Mobile Satellite Ventures.   
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Fire departments in northeast Pima County including Golder Ranch and 
Oro Valley need to communicate with fire departments in Pinal County 
using a mix of VHF and UHF channels.  Pinal County’s future plans 
included additional VHF and UHF channels. 

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 1004 of 1647

 

 C. Supporting Information 
 

1. Interview Record 
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2. Documentation Provided 
   
 None. 
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2.4.4 Phoenix/Mesa System 
 
  A. Current Interoperability Environment 
 
   1. System Description 
 

The Phoenix/Mesa (P/M) radio system is a very large Motorola 
P25 800 MHz network.  The core of the system is two simulcast 
systems (one zone each) with identical coverage footprint serving 
Phoenix police and fire.  Another simulcast system (separate zone) 
covers Mesa.  In total, five simulcast systems and several Intelli-
repeater sites are set up in an overall three-zone hierarchy.  
Implementation of the Phoenix / Mesa P-25 system began in 2001.  
At the time, both Phoenix and Mesa seemed to be going down the 
same path for radio needs so they decided to join forces and 
develop a joint regional radio system. 
 
Competitive subscriber procurement has been a reality for P/M 
since the beginning.  P/M performed rigorous qualification of all 
major vendors.  P/M purchased radios from Motorola, EF Johnson, 
and Kenwood.  The radios from all vendors generally work well. 
 
Aircraft operation was initially expected to be troublesome with 
ground-based simulcast technology.  Aircraft operation with 
simulcast has proven in practice not to be an issue.  P/M uses 
Technosonic aircraft radios which contain multiple repackaged 
standard LMR radios.  Older ones contained EF Johnson radios.  
The current units contain three Motorola XTS 5000 and work well.   
 
P/M is beginning to consider the purchase of M/A-COM radios.  
M/A-COM has only completed one day of basic function testing to 
date.  DPS is requesting the purchase of M/A-COM products for 
use on the system.  
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All subscriber gear that P/M uses is standard product from all 
vendors.  This means that P/M gear and any future Pima P25 gear 
should operate across systems without problems.  In P/M 
experience, the lowest cost P25 trunked radio is a little less than 
$1500 available from either Kenwood or Motorola.  Kenwood does 
not currently offer combined 700 and 800 MHz radios. 
 
P/M currently has OTAR but not OTAP.  There is concern 
regarding channel loading with OTAP.  Reprogramming of 11,000 
radios for each system change is a large task. 
 
Some of the state allocation of 700 MHz channels is currently built 
into the P/M system.  Operation is on trial basis and works well.  
Future expansion into 700MHz is planned. 
 
P/M has fire and police mobile data systems.  Police has a late 
1980’s RD-LAP system.  Fire has a commercial wireless system 
that started using CDPD and now has migrated to some newer 
commercial wireless system. 
 
The Phoenix part of the system consists of 9 sites with 20 
simulcast channels.  The Mesa component of the system consists 
of 9 sites with 16 simulcast channels.  The P/M system is used by 
various vendors as a test bed for P-25 based products 
 
Some Fire Departments have their reservations about 800 MHz 
trunking.  Apache, Gilbert Junction, and Mesa fire departments 
operate on the P/M system.  Phoenix and their fire partners are still 
on VHF.  They have 800 MHz equipment for interoperability with 
police. 
 
Fire requires simplex fireground channels.  Analog is preferred but 
not absolutely required.  Firegrounds must be routed back to 
dispatch for two reasons: recording and second level of incident 
command including personnel safety. 
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Two approaches to the fireground monitor have been considered:   
 
• Method A - Put in a TX/RX conventional overlay to pick 

up the firegrounds and bring them back to dispatch.  
Approximately a $50M proposition. 

 
• Method B - Install Futurecomm in-band vehicular repeaters 

in all fire apparatus to patch the fireground in use to a 
trunked talkgroup for relay back to dispatch over the 
infrastructure.  Approximately a $5M proposition. 

 
Method B is favored at this point.  Trials will be starting in 2006.  
 
The state is beginning to plan statewide communications but is 
limited by the budget.  With participation in a statewide concept, 
P/M would be concerned about who pays for needed capacity 
additions. 
 
The Department of Treasury is planning for P/M system to serve as 
a demo for the IWIN in Arizona.  The plan is to add a 5-6 site 
Federal VHF overlay on the P/M network that would serve the 
local Federal agency community.   
 

   2. Interoperability 
 

The Phoenix-Mesa system is a very large Motorola P25 MHz 
network.  The core of the system is two simulcast systems (one 
zone each) with identical coverage footprints serving Phoenix 
police and fire.  Another simulcast system (separate zone) covers 
Mesa.  In total, five simulcast systems and several Intelli-repeater 
sites are set up in an overall three-zone hierarchy. 
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  B. Desired Interoperability Environment 
 
Interoperability options for PCWIN and P/M: 
 
• Assuming PCWIN is 700/800 MHz P25, radios could easily cross 

systems. 
 

• Depending on PCWIN vendor, the infrastructure linkage could 
either be direct same-vendor ISSI or through the backbone network 
using gateways.  Completely linked “shared system” offers the 
most operational flexibility but may not be required.  The biggest 
problem with foreign system operation is loss of contact with home 
dispatch. 

 
Assuming that the PCWIN system is compatible with the P/M system 
Phoenix is open to linking the systems at the zone controllers.  Advantages 
include facilitating interoperability and sharing coverage in the areas 
between the two regions. 

 
If the PCWIN system is a 700/800 MHz Project 25 system, radios could 
easily cross systems.  The infrastructure linkage could either be direct 
same-vendor protocol or through the backbone network using gateways.  
A completely linked or “shared system” offers the most operational 
flexibility but may not be required. 
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  C. Supporting Information 
 

1. Interview Record 
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2. Documentation Provided 
 
 None. 
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2.4.5 Santa Cruz County 
 
  A. Current Environment 
 
   1. System Description 
 

As director of emergency management, Mr. Shaboya is responsible 
for all aspects of emergency preparedness for Santa Cruz County.  
Mr. Shaboya also currently chairs the State of Arizona Regional 
Advisory Council.  Mr. Lindsey of Canyon State Motorola Radio 
Shop is the technical person responsible for the communication 
systems for the county. 
 
The state is divided into five regions for the purpose of emergency 
planning and grant funding.  The local region consists of Yuma, 
Pima, Santa Cruz, and Cochise Counties. 
 
The county recently completed an executive summary justifying a 
VHF trunked radio system.  The purpose of the study is to attempt 
to utilize external funds potentially available to the county.  VHF is 
the County’s first choice of band for coverage in mountainous 
terrain, cost, and less interference from Mexico.  Many agencies 
have agreed to pool their VHF spectrum resources.  
Santa Cruz County relies heavily on Pima County as backup and 
for help in emergency situations. 
 
The county currently has six fire and three law enforcement 
agencies.  These agencies have agreed to pool their frequency 
resources in a combined system. 
 
The county has the city of Nogales, which is located at the 
Mexican border.  It is also at the southern end of the “Canamex 
Corridor”.  
 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 1018 of 1647

 

At their Red Mountain site, the county was going to lose a good 
location for their antenna(s) due to the IWIN project.  However, 
funds have been obtained that will allow the construction of a new 
tower that will provide good antenna positioning for the county 
and IWIN. 

 
   2. Interoperability 
 

The Pima County Sheriff’s office interacts on a regular basis with 
the Sheriff’s Department in Santa Cruz County, especially along  
the I-19 corridor. 

 
  B. Desired Interoperability Environment 

 
Santa Cruz County is striving towards four goals in both the short and 
long term.   
 
• The first goal is infrastructure - upgrade and modernize facilities.  

A new $800 dispatch center has been built. 
 

• Second Goal - Correct local coverage issues – a new $1M VHF 
trunking system is going to cover the populated areas in the 
vicinity of Nogales. 

 
• Third goal is interoperability – Be able to interoperate with Federal 

agencies such as Border Patrol and DEA and neighboring counties.  
A $13M request has been placed for interoperable radios, 
communications vans, additional trunked infrastructure, and a 
CAD system. 

 
• Fourth goal is Joint Communications Center – Complete a Joint 

Communications Center that will improve communications 
between County Sheriff and Nogales Police. 
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In addition, improve interoperability with Mexican counterparts.  Note: 
This has already been accomplished with an ACU-1000 but it is not a 
permanent solution due to bureaucratic requirements. 

 
Santa Cruz County has put together a plan for Project 25 interoperable 
radio technology.  The six fire and three law enforcement agencies have 
pooled their VHF spectrum resources for future construction of 
countywide VHF communications. 
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  C. Supporting Information 
 

1. Interview Record 
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2. Documentation Provided: 
 

• Copy of Santa Cruz County Initiatives and Plans from the 
Southern Arizona Regional Advisory Council 
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2.4.6 Yuma County 
 
  A. Current Environment 
 
   1. System Description 
 

Yuma County is involved in the same type of regional 
communications project that Pima is starting.  Yuma is about two 
years into the process currently implementing their first phase. 
 
Yuma’s goal is to provide interoperable voice and data 
communications countywide with first priority on populace areas 
and compatible communications with Phoenix and surrounding 
counties. 
 
Yuma is in the implementation of project phase 1 building a three-
site network.  The hardware is a Motorola P25 700/800 MHz 
trunked (non-simulcast) radio system.  The system is software 
upgradeable to P25 phase 2 (6.25 kHz channel bandwidth) 
capability.  Phase 1 will be operational in November of 2006 with 
cutover planned for March of 2007.  Yuma ran a competitive 
procurement with Motorola and M/A-COM. 
 
Phase 1 will cover the Yuma area and serve all public safety, local 
county agencies, and other city public service, as well as Rural 
Metro fire/ambulance. Later phases will add outlying sites to grow 
the overall coverage footprint.   
 
Key to Yuma’s project is a successful cooperative agreement with 
Arizona Public Service (APS) (the power utility) for sharing sites, 
microwave, and to some extent, radio systems. APS has 32 sites 
and T1 connection points at Mt. Lemmon and. Child’s Mountain.  
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Yuma’s new radios can communicate in Smartnet mode on APS 
networks as well as San Diego Regional System, and Maricopa 
County’s system.  APS and Maricopa plan migration to P25 
technology.   APS currently has about 70% statewide coverage 
(probably mobile density). 
 
Yuma is open to connected infrastructure with Pima County should 
that capability become an option. 
 
Pima PCWIN will be a larger procurement than Yuma’s, and 
therefore may secure better user pricing.  Yuma would like to see 
Pima’s procurement documents structured so that Yuma can take 
advantage of the better pricing.    
 
The Department of Public Safety plays a key role in state law 
enforcement.  Each regional system needs to provide easy and 
convenient intercommunication with DPS. 

 
   2. Interoperability 
 

Pima County Sheriff’s office in Ajo interacts on a regular basis 
with the Sheriff’s Department in Yuma County.  Yuma Sheriff’s 
Department currently communicates using an 800 MHz SmartNet 
technology on a network using infrastructure shared with Arizona 
Public Service. 

 
  B. Desired Interoperability Environment 

 
Yuma’s previous radios system was an EFJ and is still in use by some of 
the local public service agencies.  Communications will be maintained 
across systems using an ACU 1000 and dispatch cross patch.   
 
Patch is also the method planned for Federal interoperability.  Since 
federal agencies may operate radio in the public safety bands and not the 
other way around, the Feds tend to buy the needed County 700/800 MHz 
radios needed for coordinated operations. 
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  C. Supporting Information 
 

1. Interview Record 
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2. Documentation Provided 
 
 None. 
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2.4.7 Arizona Department of Public Safety 
 
  A. Current Environment 
 
   1. System Description 
 

The Arizona Department of Public Safety includes the functions 
and responsibilities of the Arizona Highway Patrol, the Law 
Enforcement Division of the state Department of Liquor Licenses 
and Control, and the Narcotics Division of the state Department of 
Law. 
 
The Department is a multi-faceted organization dedicated to 
protecting and providing state-level law enforcement services to 
the public while developing and maintaining close partnerships 
with other agencies sharing similar missions. 
 
The Department consists of four divisions; Highway Patrol, 
Criminal Investigations, Agency Support and Criminal Justice 
Support. The Arizona DPS provides an extensive range of vital 
scientific, technical, operational and regulatory services to Arizona 
residents and to the state's criminal justice community. The 
Arizona Department of Public Safety, with state headquarters in 
Phoenix, has offices located in more than 30 communities within 
Arizona's 15 counties. 

 
   2. Interoperability 
 

TABLE 2.4.7A shows the existing direct interoperability 
capabilities with other agencies for the Arizona Department of 
Public Safety.  The state operates two conventional channels for 
statewide interoperability – one in the VHF (150 MHz) and the 
other in the UHF (450 MHz) band.  Recently, they have added the 
National Mutual Aid channels in the 800 MHz NPSPAC band as a 
third option.   



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 1031 of 1647

 

There are 19 sites located around the state for this network; each 
tower site is equipped with automated cross band repeaters.  In this 
way, calls made in one band are automatically repeated in the other 
two bands.  The vast majority of state and local first responders 
should have radios compatible with one of the three signals carried 
on each of these 19 state towers.   

 
The Emergency Management Office owns and maintains mobile 
response equipment to assist these first responders across the state.  
There are 4 “Toads”, which are 24-ft. mobile communications 
vans, and one “Bullfrog”, which is a 40-ft. mobile communications 
van.  These vans are equipped with ACU-1000 patch-panels to 
accommodate interoperability between disparate frequency bands 
and proprietary trunking protocols.  The vans are also equipped 
with a collection of VHF (150 MHz), UHF (450 MHz) and 800 
MHz radios that can be used on scene.  Several talk-groups have 
been allocated on the Arizona Public Service (APS) 800 MHz 
trunked radio system for the state to use in connection with 
emergency services.  APS is an electric utility company and has 
constructed a statewide radio network for their use. 
 
Highway Patrol utilizes the UHF (450 MHz) frequency band for 
primary operations.  This radio system is a conventional mobile 
radio system.  Direct radio interoperability with local jurisdictions, 
such as Pima County Sheriff (800 MHz system), Tucson Police 
Department (VHF system – 150 MHz) does not occur since these 
agencies do not operate on a common frequency band.  
 
The Pima County Sheriff’s Department has the capability to 
interconnect disparate frequency bands by utilizing the “Toad”.  
The “Toad” is a mobile communications van operated by 
Emergency Management.  It is equipped with an ACU-1000 for 
cross-band interoperability between VHF, UHF and 800 MHz 
radios.  The “Toad” can be used for planned events. 
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  B. Desired Interoperability Environment 
 

The ability for the State Police to have radio communications access with 
local law enforcement personnel, or other first responders (Fire/Rescue, 
Emergency Medical, etc.) in Pima County is desirable.  Pima County 
regional radio plan include the Arizona Department of Transportation 
(ADOT) and the state Department of Corrections. 
 
The state operates and the other in the UHF (450 MHz) band.  There are 
plans underway to expand the 19 site statewide interoperability VHF (150 
MHz), UHF (450 MHz) networks to approximately 43 sites located 
primarily on existing Department of Public Safety (DPS) remote 
communications sites.  The goal of this network is to provide mobile 
coverage along all sections of Interstate highways in Arizona, in all county 
seats and along the entire extent of the U.S./Mexican border.  
 
TABLE 2.4.7B shows the future direct interoperability capabilities with 
other agencies for the Arizona Department of Public Safety.   
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  C. Supporting Information 
 

1. Interview Record 
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2. Documentation Provided 
 
 None. 
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TABLE 2.4.7A Existing Interoperability 
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TABLE 2.4.7B Future Interoperability 
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2.4.8 Arizona Game & Fish 
 

The Arizona Game & Fish Department did not attend the interview that was 
scheduled for them.  There has been no contact with this organization.  At present, 
we have no direct knowledge of their current communications environment, or of 
their desires for interoperability with Pima County departments and agencies, or 
any of the cities, towns, or Native American agencies.  All requirements will thus 
be developed from the standpoint of Pima County’s need or desire to talk to the 
Arizona Game & Fish Department.  It is assumed that Game & Fish will not be 
users of the PCWIN, and no provisions for them will be made in the plans. 

 
A. Current Environnent 

 
   1. System Description 
 
    Unknown 
 
   2. Interoperability 
 
   Unknown 
 
  B. Desired Interoperability Environment 
 
   Unknown 
 
  C.  Supporting Information 
 

1. Interview Record  
 
 None. 
 
2. Documentation Provided 
 
 None. 
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TABLE 2.4.8A Existing Interoperability 
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  TABLE 2.4.8B Future Interoperability  
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2.4.9 Arizona Land Management Forestry Service and Fire Management 
 
  A. Current Environment 
 
   1. System Description 
 

The Forestry Division mobilizes and manages firefighters and 
equipment to and from all parts of Arizona and other states, and 
coordinates the mutual aid activities between the rural fire 
departments within the State and cooperating federal agencies. The 
Division also supports "All Risk" or other non-fire emergency 
responses such as floods and hazardous materials accidents. The 
Division is responsible to prevent and suppress wildland fires on 
9.3 million acres of State Trust land and 13 million acres of private 
land located outside incorporated municipalities.   

 
Headquarters is located in Phoenix AZ.: 

 
2901 W Pinnacle Peak Rd 
Phoenix, AZ 85027-1002 
602-255-4059 
 
The local office is located in Tucson AZ: 
 
4455 S Park Ave, Ste 100 
Tucson, AZ 85714 
520-628-5480 

 
   2. Interoperability  
 

The Forestry Division utilizes an analog VHF conventional radio 
system and typically will access the Mt. Lemmon repeater site for 
local coverage requirements in Pima County.  The system is 
connected to the Phoenix Headquarters through microwave links.   
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Non-Fixed equipment has the capability to operate in narrowband 
mode but the equipment currently operates in wideband mode.  
Operations are typically conducted on simplex (non-repeated) fire 
ground channels and local agencies operate on the Forester’s 
frequencies during an operation.    

 
  B. Desired Interoperability Environment 
 

The Forestry Service and Fire Management Division requires 
interoperability with local fire districts that support fire operations on state 
land or land that is private but not located in an incorporated area.   

 
Specific information regarding interoperability communications with 
public safety agencies in Pima County has not been defined at this time. 
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  C. Supporting Information 
 

1. Interview Record  
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2. Documentation Provided 
 
 None. 
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TABLE 2.4.9A Existing Interoperability 
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TABLE 2.4.9B Future Interoperability 
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2.4.10 Bureau of Alcohol, Tobacco, Firearms & Explosives, DEA, FBI, U.S. Marshal 
 
  A. Current Environment 
 
   1. System Description 
 

U.S. Marshals office has no infrastructure in the region. They use 
radios that are borrowed or purchased for use on the local system.  
They also use the FBI system on an infrequent basis when 
encryption is needed. 
 
Federal agencies tend to use local law enforcement radio systems 
for several reasons.  It is easier for the Federal agencies to obtain 
agreements on public safety channels than for the local law to gain 
access to federal channels.  The local law has the needed dispatch 
support and they have more radio equipment. 
 
All groups have agreements in place allowing them to work on 
local VHF, UHF, and 800 systems. 
 
Nextel Blackberries are universally used by the Federal agencies 
for paging, cellular, and various data access functions. 
 
DEA currently has consistent UHF radio communications across 
the US.  UHF Communications can be deployed anywhere in the 
US.  The issued radios have the correct channels and simply work. 

 
   2. Interoperability 
 

TABLE 2.4.10A shows the existing direct interoperability 
capabilities with other agencies for the ATF.   
 
Exchanging radios is the most practical way to operate because of 
several frequency bands in use. 
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FBI and DEA have security and access/priority concerns if they are 
integrated into a joint use system. 
 
Same radio band communications with local law for ease of 
interoperability. 

 
  B. Desired Interoperability Environment 
 

These Federal agencies operate in a five county area which include Pima, 
Cochise, Santa Cruz, Pinal, and Graham Counties.  U.S. Marshals conduct 
prisoner transport, fugitive apprehension, and courthouse security.  DEA 
sets up and operates local task forces and FBI conducts joint operations.   
 
Federal agencies often rely on local dispatch for reliable 24 hour lifeline 
support.  FBI cannot communicate with Pima County dispatch or Tohona 
O’odham Tribal dispatch because of the lack of 800 MHz radios. All 
Federal agencies desire some means to maintain communication with local 
law dispatch for officer safety. 

 
TABLE 2.4.10B shows the future direct interoperability capabilities with 
other agencies for the ATF.   
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  C. Supporting Information 
 

1. Interview Record 
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2. Documentation Provided 
 
 None. 
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TABLE 2.4.10A Existing Interoperability 
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TABLE 2.4.10B Future Interoperability  
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2.4.11 Customs and Border Protection 
 
  A. Current Environment 
 
   1. System Description 

 
Currently, the U.S. Border Patrol employs over 11,000 agents, and 
is responsible for patrolling 19,000 miles o land and sea borders. 
The Border Patrol personnel are deployed primarily at the US – 
Mexico border, where they are assigned to control drug trafficking 
and illegal immigration.  There Border Patrol has eight (8) stations 
located for Tucson area:  

 
Eastern: Noco, Wilcox, Douglas 
Center:  Tucson (Swan Rd), Sanoita, Nogales, 
Western: Sahuarita, Yuma, Douglas, Ajo,   

 
The PCWIN Border Patrol participants represent the Tucson sector 
and the Arizona area and are involved in the IWIN radio project 
being planned in the southern Arizona area.  The area of interest 
for this project includes the Tucson sector or the Mexican boarder 
from New Mexico to Yuma.  
 
The Border Patrol Com Center is located at 2430 Swan Lake Road, 
Tucson Arizona. The Border Patrol has a VHF conventional voter 
radio network on place.  The plan is to upgrade the network to a 
Digital Project 25 narrowband (12.5 kHz) radio system and add 
tower sites and channels to improve coverage and performance by 
the end of 2007.  
 
The network will provide about 5 channel capacity throughout the 
network’s defined corridor.  Plans are for the radio network to 
support both voice and mobile data applications.  
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Key radio sites for the Border Patrol are located at Mt. Lemmon 
and Keystone Mtn.  
 
The BP are interested in participating in the PCWIN project and 
want to identify resource collocation opportunities and improve 
radio communications interoperability with local, state and other 
federal agencies. 
 

   2. Interoperability 
 

The Border Patrol operates in the federal VHF band.  
Arrangements are made during specific operations to equip officers 
with radios to facilitate communications with local  and other state 
and federal agencies.  
 
Under normal circumstances Field Patrol cannot communicate on 
their radios directly with local law enforcement unless special 
provisions are made. 
 
TABLE 2.4.11A shows the existing direct interoperability 
capabilities with other agencies for the Border Patrol.   

 
  B. Desired Interoperability Environment 
 

Border Patrol would like to improve radio interoperability.  This includes 
making use of the Sheriff’s ACU 1000 so that a patch can be created and 
Border Patrol Officers and Deputies can communicate in the field. 
 
The Border Patrol would like to have radio, and telephony connectivity for 
their regional offices in Tucson (Swan Rd), Noco, Wilcox, Douglas, 
Sanoita, Nogales, Sahuarita, Yuma, Douglas, and Ajo. To facilitate shared 
radio system resources, database accessibility and wireless data transfers. 
TABLE 2.4.11B shows the future direct interoperability capabilities with 
other agencies for the Border Patrol.   
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  C. Supporting Information 
 

1. Interview Record 
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2. Documentation Provided 
 
    None. 
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TABLE 2.4.11A Existing Interoperability 
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TABLE 2.4.11B Future Interoperability 
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2.4.12 Immigration and Customs Enforcement 
 

 The Immigration and Customs Department did not attend the interview that was 
scheduled for them.  There has been no contact with this organization.  At present, 
we have no direct knowledge of their current communications environment, or of 
their desires for interoperability with Pima County departments and agencies, or 
any of the cities, towns, or Native American agencies.  All requirements will thus 
be developed from the standpoint of Pima County’s need or desire to talk to 
Immigration and Customs Enforcement. 

 
  A. Current Environment 
 
   1. System Description 
 
    Unknown 
  
   2. Interoperability 
  
    Unknown 
 
  B. Desired Interoperability Environment 
     
    Unknown   
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  C. Supporting Information 
 

1. Interview Record 

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 1072 of 1647

 

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 1073 of 1647

 

2. Documentation Provided 
 
    None. 
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TABLE 2.4.12A Existing Interoperability 
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TABLE 2.4.12B Future Interoperability  
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2.4.13 National Park Service 
 

A. Current Environment 
 
   1. System Description 
 

The U.S. Park Service mission is to protect and provide access to 
the Nation's natural Forests and Parks. 
 

The Park Service shares a 14 channel VHF plan with the Park US 
Forest Service (Coronado National Forest) and Land Management 
agencies.  Park Service Law Enforcement has 10 portables and 6 
mobiles; fire has 10 portables and 6 mobiles.  Park Service Radios 
are 12.5 kHz narrowband digital P25 radios. 
 
Park Service Visitor Centers include: East Saguaro, West Saguaro, 
Rincon, and Tucson (dispatch). 

 
   2. Interoperability 
 

TABLE 2.4.13A shows the existing direct interoperability 
capabilities with other agencies for the National Park Service.   
 
Dispatch centers for the Park Service and Forest Service are 
connected with fiber optics to the Sheriff PSAP and the Tucson 
Police PSAP. 

  
B. Desired Interoperability Environment 

 
The Park Service would like to improve radio interoperability with US 
Forest Service Service, and local police and fire agencies. 

 
TABLE 2.4.13B shows the future direct interoperability requirements 
with other agencies for the National Park Service.   
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  C. Supporting Information 
 

1. Interview Record 

 
 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 1078 of 1647

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 1079 of 1647

 

 



Pima County Wireless Integrated Network (PCWIN)  
FINAL User Needs Assessment Report May 24, 2006 

 

  

Page 1080 of 1647

 

2. Radio Usage Survey 
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3. Documentation Provided 
 
    None. 
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TABLE 2.4.13A Existing Interoperability 
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TABLE 2.4.13B Future Interoperability  
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2.4.14 U.S. Forest Service 
 
  A. Current Environment 
 
   1. System Description 
 

The Forest Service is an agency of the U.S. Department of 
Agriculture. The Forest Service manages public lands in the 
national state park, which encompass 193 million acres.  Pima 
County representation includes Coronado National Forest, BLM 
Safford, Tucson, San Carlos Tribal, Saguaro National Park, 
Chiricahua National Monument, Fort Bowie Historic Site, and the 
Buenos Aires National Wildlife Refuge.  
 
Forest Service has 4 district offices – Palisades, Federal Building, 
Santa Catalina, and South Tucson.  The offices are equipped with 
base stations.  The agency is dispatched from Tucson, Saguaro 
National Park. 
 
The Forest Service (Catalina District) has 30 VHF portables and 30 
VHF mobiles; The Nogales District has 4 VHF mobiles.  The 
Forest Service radios operate in analog and 12.5 kHz. Bandwidth.  

 
The US Forest Service (Coronado National Forest) shares a 14 
channel VHF plan with the Park Service, and Land Management 
agencies. 
 
The Forestry Department is having radio interference problems 
from Mt. Lemmon and Mt. Bigelow from the HDTV antenna. 
They are also having interference problems from Mexico.  The 
channels are consistently jammed by drug smugglers.  This is the 
major problem. 
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   2. Interoperability 
 

TABLE 2.4.16A shows the existing direct interoperability 
capabilities with other agencies for the U.S. Forest Service. 
 
Dispatch centers for Forest Service and Park Service are connected 
with fiber optics to the County/ City PSAP.   

 
  B. Desired Interoperability Environment 
 

The US Forest Service would like to improve radio interoperability with 
Park Service, and local police and fire agencies. 

 
TABLE 2.4.14B shows the future direct interoperability requirements with 
other agencies for the National Park Service.   
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  C. Supporting Information 
 

1. Interview Record 
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2. Documentation Provided 
 
    None. 
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TABLE 2.4.14A Existing Interoperability 
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TABLE 2.4.14B Future Interoperability 
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