
                 
                Council Agenda Report 
 

From: Tim Murphy, Lieutenant 
 
Subject: Consultant for 9-1-1 Center Communications Project 
 
Date:  January 17, 2017 
 
Facts   
1. The Police Department operates a communications center Public Safety Answering Point (PSAP) 

located inside the Public Safety Center at 900 Park Street.  The center is responsible for answering 
incoming calls (three 9-1-1 lines and eight non-emergency business lines), as well as handling all radio 
communications for police, public works and emergency services events in the City of Paso Robles. 

2. The communications center is the critical component of the City’s first responders’ ability to 
effectively communicate during mission critical incidents affecting the life, health, and safety of the 
public. 

3. The main radio is a Motorola MTR 2000 conventional analog system, with three Motorola Centracom 
Gold Elite dispatch consoles.  These consoles control radio communications, as well as interoperable 
resources or communications to other agencies through control stations.  The console also controls 
access within the Public Safety Center. 

4. The radios and repeaters were all purchased during the move to the Public Safety Center from the 
Police Department’s prior location in 2001. 

5. The service agreement for the existing communications system equipment and software will reach its 
end of service life in April, 2018.   At that time, Motorola will no longer support this equipment 
resulting in no firmware updates, limited parts availability, and limited support from any third-party 
vendors. 

6. The City Council authorized a capital expenditure of up to $50,000 in fiscal year 2016-17 for the 
purpose of initiating this project. 

7. The Police Department has identified the need for a qualified communications system consultant to 
guide the department through the process of understanding the status and viability of the current 
public safety communications system and to support long-range decisions. 

8. The Police Department created a working group of personnel from the City Information Technology, 
Emergency Services, and Public Works Departments to collectively research this issue and identify 
qualified consultants. 

9. Seven of the nine identified consultants submitted project proposals. 
10. The working group reviewed all of the proposals and completed an initial qualifications-based 

selection of consultants to be interviewed. 
11. The working group interviewed three consultants and made a qualifications-based selection. 
12. Black & Veatch was selected as the consultant to be recommended for this project. Their base fee is 

$33,540.  This fee includes a needs assessment and a ‘system enhancement recommendation report.’  
Black and Veatch will also provide procurement support services as an option.  That optional fee is 
$6,400.  This fee includes development of technical specifications and procurement of the system 
replacement. 
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Options 
1. Do nothing. 
2. Authorize the City Manager to engage the services of Black & Veatch to assist staff in preparing a 

needs assessment and prepare bid documents to replace the public safety communications system. 
 
Analysis and Conclusions   
1. If we do nothing, the communications center equipment and software will reach its end of service life 

in April, 2018.  At that time, Motorola will no longer support this equipment and there will be no 
firmware updates, limited parts availability and limited support from any third party vendors.  As 
such, the ability of the City’s first responders to effectively communicate during mission critical 
incidents affecting the life, health and safety of the public will be compromised. 

2. By hiring Black & Veatch, the City will be in the position of using independent, vetted experts to 
determine the true scope of the City’s public safety communications needs and optimum course of 
action for replacement of the communications system.   
 

Fiscal Impact  
The adopted budget for the current fiscal year includes $50,000 to initiate this project.  The proposed 
expenditure of $39,940 is within this budget. 
 
A project budget is proposed: 
 Contract  $39,940 
 10% Contingency $ 3,994 
    $43,934 
 
Recommendation 
Authorize the City Manager to enter into an agreement Black & Veatch to assist staff in preparing a needs 
assessment and prepare bid documents to replace the public safety communications system, in an amount 
of $39,940 and approve a project budget of $43,934 
 
Attachments 
1. Black & Veatch proposal – 2016 Communications System Upgrade Project 
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2016 Communications System
Upgrade Project

City of Paso Robles
19 AUGUST 2016

©Black & Veatch Holding Company 2016. All rights reserved.
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Cover Letter

RE: 2016 Communications System Upgrade Project
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INTRODUCTION

CAPABILITIES

EXPERIENCE
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In depth Telecom Systems Experience Combined with “Real World” Engineering Knowledge

Speed to Value

Thought Leadership

Optimum Depth and Flexibility

Reduced Risk

Best Cost Value and Certainty

OUR PEOPLE
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Demonstrated History of Successful Projects
ABOUT BLACK & VEATCH TELECOMMUNICATIONS

BLACK & VEATCH’S TELECOMMUNICATIONS QUALIFICATIONS

Vertically Integrated Services

Proven Project Management Capabilities

Telecommunications Design Build Experience

Proven and Established Quality Assurance Practices
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Financial Stability

Strategic Location

Committed to Safety

History and Success of Public Safety Radio Including P25 Experience
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Proposed Staffing Plan

BLACK & VEATCH PROJECT TEAM EXPERIENCE SUMMARIES

Name & Role Project Role Experience Summary

Mr. Mark Revis, PMP Project Manager
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BLACK & VEATCH PROJECT TEAM EXPERIENCE SUMMARIES

Mr. Bobby Jones Lead RF Engineer

FAA/FCC

Figure 2. Project Team Organizational Chart

Mark Revis
Project Manager

Paso Robles, CA

Chris Krafft, VP
Executive Sponsor
Leslie Paramo
Regional Director

Bobby Jones
Lead RF Engineer

John Birch
Alternate Project

Manager
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Project Approach

Proposed Scope of Work

Phase 1 Infrastructure and Needs Assessment

 
Agenda Item No. 7 CC Agenda 1-17-17

 
Page 112



City of Paso Robles, California 2016 Communications System Upgrade Project

BLACK & VEATCH – Public Safety Telecommunications

Task One – Kick Off

Deliverable(s): Kick Off Meeting and Presentation

Task Two – Current Infrastructure and Needs Assessment
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Deliverable(s): A Needs Assessment which will be included in the System Enhancement
Recommendation Report.

Task Three – Recommendations for a Radio System Migration Plan
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Deliverable(s): A System Enhancement Recommendation Report and Presentation.
Black & Veatch will collaborate with key City stakeholders before finalizing this report.

Phase 2 – Procurement Support Services (OPTIONAL)

Task Four – Develop a Technical Specification (OPTIONAL)
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Deliverable(s): Technical specification document

What Comes Next
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Phase 3 Implementation Oversight and Project Management

Implementation Oversight, Monitoring, and Support

General project support:
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Assistance with finalization of sites and frequencies

Construction management assistance:
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Radio Site Construction Management
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Schedule

Phase Duration
Phase 1 Needs Assessment
Phase 2 Procurement Support
Phase 3 Implementation Oversight
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Proposed Price

Project Price Pricing
Phase 1 Infrastructure and Needs Assessment – Tasks 1
through 3

Optional Technical Specification Price Pricing
Phase 2 Technical Specification – Task 4 (Optional)

Pricing Assumptions
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Appendix A – References
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Development, Procurement, and Implementation of new
$25 Million Shared Four City, Nine site P25 simulcast
Trunked Radio System
Cities of Garland, TX, Mesquite, TX, Rowlett, TX and Sachse, TX

Client: City of Garland is the contracting city for the project

Business Issue: Black & Veatch personnel have supported the City of Mesquite’s
needs for reliable land mobile radio communications for more than 25 years. Starting
in 1990, Black & Veatch personnel assisted the City in the development procurement
and implementation of a new citywide radio communications system for all city
departments and the Mesquite Independent School District. That system has
supported the city for 23 years and is now in the process of being replaced with
modern P25 system technology.

Black & Veatch Solution: In late 2012, the City of Mesquite again selected Black &
Veatch personnel to provide consulting assistance and support for the development,
procurement, and implementation of their new citywide land mobile radio system.

In the first phase of the new project, our personnel evaluated the current system’s
shortcomings, conducted a thorough needs assessment, and developed system
various simulcast system design alternatives for system replacement. At that time,
Mesquite’s neighbor, the City of Garland, was beginning a radio system upgrade /
replacement project of its own. Black & Veatch personnel recommended that the two
cities consider the development of a new larger, shared P25 trunked radio system
which would eliminate wasteful duplication of effort between the two projects and
provide a shared system environment that facilitated better system performance,
excellent radio interoperability between the cities, and reduced costs for four
participating cities. The City of Garland’s system users included the cities of Rowlett,
TX and Sachse, TX who were also included in the new project making the new system
a four city shared system.

Phase 2 of the project involved development of a competitive shared system RFP for
the new $25 million nine site simulcast P25 system. Phase 2 also included solicitation
of competitive vendor proposals, evaluation of vendor proposals for the new four city
system supporting an initial user load of 3,000 radios.

Phase 3 system implementation is currently underway.

Project Elements

Shared four city radio
system replacement
Start to finish multi
Phased project
Needs Assessment
Alternatives Analysis
Simulcast System Design
Alternatives
Budgetary Cost Estimates
System RFP Development
Vendor Proposal
Evaluations
System Implementation
System Acceptance
Testing

Project Status
Phase III Implementation
underway
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Land Mobile Radio System Improvements
Weatherford, Texas

Client: City of Weatherford

Business Issue:

Black & Veatch Solution

Project Elements

Phase I of three Phases
Needs Assessment
Development of conceptual
system alternatives,
budgetary cost estimates
Preparation of Phase I
Report w/
recommendations for
system replacement

Project Status
Phase I Completed
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800 MHz SmartNet Trunked Radio System
Upgrade/Replacement

Norman, Oklahoma

Client:

Business Issue:

Black & Veatch Solution:

Project Elements
System Evaluation
Needs Assessment
Conceptual Design &
Recommendations
Budgetary Pricing

Project Status
Completed
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Appendix B Resumes
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Appendix C – Additional Black & Veatch Qualifications
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Mission Critical Communications Experience Overview
For more than 1,500 clients around the world, Black & Veatch has provided solutions 
through wireless and wired voice/data communications and information technologies. Our 
consultants and engineers are experts in strategic planning and direction, business analysis, 
system design, procurement, implementation, systems integration, monitoring and 
maintenance. 
Our Technical Expertise

Radio Communications Systems
All frequency bands HF, VHF, UHF, 700 MHz, 800
MHz, 900 MHz and microwave
Digital and Analog Systems
Conventional and Trunked Systems
Simulcast Systems
Cellular and Other Roaming Technologies
Coverage Prediction Modeling
Interference Control and Analysis
Coverage Measurement and Verification

Microwave and Fiber Optic Transmission Systems
Point to Point and Point to Multipoint
Digital – Ethernet Microwave Radio Design
Analog/Digital Interface and Conversion
Alarm and Monitoring Systems
Microwave Propagation Modeling
System Optimization
Power Supplies

Communications/Dispatch Center Planning,
Facilities Design and Cost Estimating

Consolidation/Co location Studies
Floor Plan Layout
Space Planning
Ergonomic Recommendations
Environmental Controls
Dispatch Console Furniture Design
Console System Radio and Data Interfaces
Dispatch Center Staffing and Management
Operations Studies

Public Safety Emergency Telephone Systems
E9 1 1 Emergency Telephone Number Systems
Wireless 9 1 1 Deployment
Wireless Location Accuracy Testing
Automatic Call Distributor Systems

Intelligent Transportation Systems
Traffic Management Systems
Highway Advisory Radio Systems
Mass Transit Communications Systems

Telephony Services
Voice over IP (VoIP) Network Specification/
Deployment
ACD Administration
Performance and Capacity Management
Call Accounting Services

Information Technology And Data Systems
Computer Aided Dispatch (CAD)
Records Management Systems (RMS)
Mobile Computing (MDC)
Automatic Vehicle Location (AVL)
Geographic Information Systems (GIS)
Field Based Reporting (FBR)
Wireless Data Systems – Public and Private

Data Networks
Local and Wide Area Networks
Broadband Wireless (WiMax, WiFi, LTE)
Voice, Data, Video Structured Cabling Systems
Supervisory Control and Data Acquisition

Fiber Optic Networks
Campus Networks
Metropolitan Networks

Communications Site Planning
Tower Specifications
Site Development, Planning, Zoning, Acquisition
Lightning Protection, Grounding, Bonding
Equipment Shelter and Room Design
Security and Alarm Systems
Backup Power and Fuel Systems
Automatic Fire Suppression Systems
Surveillance Cameras

Network Services
Business Case and Strategic Planning
Network Planning, Engineering and Construction
Network Optimization and Management

Market Research
Technology
Market Segment Research
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Our Approach
At the foundation of our relationship with every client is a strategic, disciplined approach to 
providing long-term solutions. During the past 30 years, we have developed comprehensive 
engineering and project management practices to create our time-tested approach that 
ensures success for our clients. 

According to Standish Group’s Chaos 2007 REX: A Standish Research Exchange, a 
staggering 39% of projects with budgets exceeding $10 million failed. Failure is defined as 
either total abandonment or failure to meet one or more of the key project objectives within 
the budget and time allocated. Proper project management and planning are vital to 
ensuring a project’s success.  

Black & Veatch has managed more than 4,000 communications and information systems 
projects for organizations big and small. To ensure the success of each project, we utilize a 
companywide project approach based on the Project Management Institute (PMI)’s global 
best practices.

“If You Fail to Plan, You Plan to Fail”

Black & Veatch’s five-step approach to any 
project starts with project initiation and planning. 
Through our decades of experience, we have 
found that proper planning can reduce risk, ensure 
alignment of objectives, capitalize on efficiencies 
and ultimately lead to project success.  
Once planning is complete, the project moves into 
the execution phase. This is often where the bulk 
of the work plan is executed, and depending on 
the project, tasks can range from developing 
specifications to designing radio systems to 
installing tower sites. 
A key step in our project management approach is 
monitoring and control. This is an iterative 
process, and only after successful acceptance 
testing can a project be considered closed out. 
Throughout a Black & Veatch project’s lifecycle, 
there is

Figure 7. Black & Veatch's Project
Management Approach
Black & Veatch utilizes a companywide, shared
model, based on PMI’s global best practices, to
ensure the success of each and every project.

extensive communication among the project team and with our client. By communicating 
regularly, all stakeholders are kept informed, promoting collaboration and reducing re-
work.

A Companywide, Shared Model
All of our project managers, and many of our engineers, have participated in more than 50 
hours of project management training. The training teaches the best practices from PMI, as 
well as the specific, practical application of those practices for telecommunications 
engineering projects.
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Through our application of a consistent project management methodology, which we 
employ for all engagements, we ensure consistent and efficient delivery for our clients. 

Black & Veatch’s Public Safety and Government Practice
Black & Veatch has specialized in communications consulting for public safety and 
government clients since 1983. A trusted industry advisor, we help domestic and 
international governments, law enforcement, Fire departments, EMS, dispatch centers and 
other public safety agencies get the most out of their mission-critical communications 
systems. 

We know that public safety agencies and governments have unique needs. We also know 
the complexities they face with their communications systems, not only in technology, but 
also in business planning. That’s why we devote an entire practice to supporting the needs 
of public sector agencies – Black & Veatch’s Public Safety and Government practice.  

Specialized Services for the Public Sector
Black & Veatch’s Public Safety and Government practice helps our clients determine their 
needs and develop a solution, whether they are upgrading, improving or building new 
systems. With the right strategic planning, our clients’ information and communications 
systems can deliver the increased efficiency and productivity they need, within their 
budget. We assist our clients with: 

Developing strategic plans, including definition of goals and objectives, and 
conducting needs assessments, technology evaluations, risk analyses and staffing 
reviews.
Designing systems and facilities using new and emerging technologies for data, 
voice and video networks, emergency communications and operations centers. 
Investigating and developing funding methodologies and financial analyses to 
help justify recommended solutions.  
Identifying and obtaining grants in support of technology initiatives. 
Assisting with the regulatory approvals needed for licensure of wireless systems, 
antenna sites and other facilities. 
Conducting radio frequency research and enabling acquisition. 
Preparing detailed specifications and procurement documents for new or 
upgraded technology. 
Assisting in negotiating contracts and service level agreements with vendors. 
Implementation support and installation oversight to ensure work is completed 
according to the specifications, on time and within the established budget. 

Technology Expertise for the Public Sector
Our consultants and engineers are experts in planning, designing, procuring and 
implementing communication systems. To provide the best support to our public sector 
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Scope
Black & Veatch
designed the

microwave backhaul
network supporting

Pennsylvania’s
statewide land mobile

radio network. It is
believed to be the

largest private
microwave radio

network in the U.S.

clients, we have focused our Public Safety and Government practice on providing 
customized services in six areas: Wireless Communications, Information Systems, Mobile 
Data, Communications Centers, Emergency Number Systems, and Business Planning and 
Management. 

Wireless Communications
Governments and public safety agencies are facing rapidly changing economic conditions 
and high consumer expectations for easy access and quick response. Wireless 
communications and interoperability among agencies and jurisdictions are critical to 
meeting those needs. Black & Veatch has helped hundreds of client improve their 
interoperability and get the most out of their wireless communications systems. We assist 
public safety agencies and governments with: 

Interoperability Assessment, Planning, Design and Implementation  
RF System Design and Performance Engineering  
Coverage Analysis and Enhancement 
Spectrum Planning and Licensing (VHF,UHF, 700 MHz, 800 MHz, 4.9 GHz)
Conventional and Trunked Radio
Public Safety Broadband 
Microwave Networks 
Paging Systems  
800 MHz Rebanding
Interference Resolution 
Wireless Data/Voice/Video Networks 
Wireless LANs (802.11x)  
System Integration, Maintenance and Optimization 
Cellular, PCS & LMDS System Design 

To enhance radio systems for public safety agencies and governments, we 
provide the following specialized services: 

Microwave Radio Engineering
Our experts conduct microwave path engineering and system design, 
including point-to-point propagation, multipath fading, diffraction and 
reflections along path, antenna system configuration and optimization, 
Fresnel and earth curvature clearance, line of site verifications, and system 
testing, optimization and implementation.  

Radio Propagation and Coverage Analysis

 
Agenda Item No. 7 CC Agenda 1-17-17

 
Page 137



City of Paso Robles, California 2016 Communications System Upgrade Project

BLACK & VEATCH – Public Safety Telecommunications

$1MM
Black & Veatch’s

regulatory specialists
saved more than $1
million in licensing
fees for four New

Jersey towns building
a shared emergency

communications
system.

Black & Veatch’s propagation and coverage analysis helps determine the optimum site 
layout and distribution, as well as radio system coverage and expected system reliability. 
Our consultants have utilized and tested industry-leading toolsets, such as ComSiteDesign, 
Signal Pro, Planet and Pathloss to aid in radio propagation and coverage analysis. The 
portable toolset delivers comprehensive multi-site coverage analysis, interference analysis, 
multiple point-to-point and point-to-multipoint analyses.  

Radio Frequency Interference Analysis
To assist with base station site engineering and frequency compatibility, Black & Veatch 
uses another powerful software tool. This tool includes a database of more than 3,000 
antennas, filters, transmitters and receivers to allow engineers to determine the minimum 
required isolation and protection from unwanted signal.

Spectrum and Regulatory Services
Proper planning for frequencies, including how many are needed, how 
they will be used and how to acquire them, is essential when a radio 
communications system. Black & Veatch’s regulatory experts assist 
public safety clients with frequency planning, searches and licensing 
applications for VHF, UHF, 700 MHz, 800 MHz and 4.9 GHz 
frequencies. 

Our experts provide support and advice to help our clients identify, 
manage and control any existing or future regulatory risks. All of our 
work is performed in accordance with the Federal Communications 
Commission (FCC) or European Telecommunications Standards 
Institute (ETSI).  

Antenna Site Planning and Engineering
Black & Veatch provides a full range of antenna site design and construction management 
services to support radio communications systems, including: 

Site Plans and Specifications
Planning board/permit approval 
process
Tower specifications 
Antenna specifications 
Equipment shelter specifications 

Power and Monitoring Systems
Emergency generator and fuel supply 
systems 
Uninterruptible power supply systems 
Rectifier and battery DC power 
system

Procurement Assistance
Construction cost estimates 
Final bid documents, including 
sealed construction drawings 
Option analysis (value 
engineering)
Bid review, negotiation and 
construction contracts 

Project Management
Project scheduling 
Subcontractor coordination 
Review of equipment shop 
drawings
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Grounding and surge suppression 
Security access control, CCTV 
systems 
Fire detection and suppression 
systems 
Tower light monitoring systems 

Change order and cost 
management 
Start-up and system 
commissioning 
As-built drawings and 
documentation 

Information Systems
Urgent demands from customers, combined with internal goals and objectives, require that 
public safety agencies and governments not only make smarter network and systems 
deployment decisions, but also make them faster. Black & Veatch can help agencies 
enhance and improve their voice and data infrastructure, and update and optimize mission-
critical systems. Black & Veatch provides expert consulting services in: 

VoIP Systems and Networks 
TCP/IP network design 
LAN/WAN  
Records Management Systems (RMS) 
Utility Management systems  
Criminal Justice and Jail Management Systems  
Geographic Information Systems (GIS) 
Voice and Data Recording Systems  
Fleet Management  
Document Management/Imaging  
Computer Aided Dispatch (CAD) 
Mobile Data Computing  
Automated Field Reporting  
Automatic Vehicle Location  
Enterprise Resource Planning  
Field Force Management and Reporting  
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Mobile Data
Black & Veatch has been at the forefront of the mobile computing industry since the early 
1980s. Our engineers designed, built and optimized the first nationwide public mobile data 
network in the United States, which now includes more than 2,000 base station sites. 

We have continued to build on that expertise, assisting hundreds of public safety agencies 
plan, design, procure and implement mobile computing systems on both public and private 
platforms. Our engineers are experienced in the latest technologies and policies, and are 
frequently invited to participate on panels and regulatory committees regarding mobile data 
standards.  

Our expertise to help our clients with their critical mobile communications includes:

Commercial Networks 
2G, 2.5G, 2.75G and 3G Technologies (TDMA, CDMA, GSM, GPRS, EDGE, 
WCDMA, CDPD, iDEN, UMTS) 
Wireless Application Protocol (WAP) 
Wireless LANs (802.11x) 
Multimedia Messaging Service (MMS) 
SMS Text Messaging 
IP Media Subsystem (IMS) 
Push-to-Talk over Cellular (PoC) 
VoIP and Location Based Services 
Base-stations and Backhaul Networks 
Broadcasting and Multicasting to Handheld Devices 
Audio Visual Coding Technologies (Sound/Video/Multimedia Data Compression) 
Field Force Management and Reporting  
Tactical Map Display Systems  
Message Switching  
User Equipment Selection and Configuration
Interference Resolution  
Automatic Vehicle Location 

Emergency Number Systems
More than 25 countries around the world operate universal emergency number systems, 
providing citizens with rapid access to emergency services. Since Britain introduced the 
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first system, “999,” in 1937, there have been many sophisticated advances, including 
automated caller number identification and caller location information.  

Black & Veatch helps public safety agencies and governments take advantage of these 
opportunities, and plan for future advances. Our team of Emergency Number Professionals 
and experienced engineers has consulted on systems for a wide range of clients – from the 
country’s largest cities, including New York and Los Angeles, to smaller, rural counties.  

We have extensive experience with major manufacturers of customer premise equipment, 
automatic call distributors, statewide switch networks and related technologies. Our 
engineers offer the expertise to:

Identify emergency services boundaries and configuration
Identify telephone service requirements and features 
Plan the proper telephone line capacity and number of lines 
Specify and procure call answering and transfer equipment 
Plan personnel, equipment and operational needs  
Verify wireless emergency number location information 

Our broad array of consulting and engineering services can be customized to fit individual 
needs, and includes specific expertise in the following areas:  

Traffic Engineering
Busy Hour Call Volume Per Shift 
Call-Taker Obligated Time 
Emergency Call Process Analysis 

Performance Requirement Definition
Call-Taker Grade of Service 
Telephone Grade of Service 
Staffing Levels 

Communications Network Features
Answering Point Location 
Dispatch Center Locations 
Central Office Service Areas 
Types of Telephone Lines 
Terminal Equipment 
Optional Service Features 

Personnel Planning
Call Takers 

Operational Methods
Direct Dispatch, Transfer, Relay 
Single State or Multi Stage
 Emergency Call Handling 
Equipment 
Incoming Emergency Lines 
Outgoing Private Lines 
Non-Published Number Lines 
Administrative Lines 
Terminal Equipment 

Other Equipment Requirements
Logging Devices 
Instant Playback Devices 
Intercom Systems 
Automated Call Distributors 
Automated Attendant Systems 
Emergency & Standby Power 
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Dispatchers 
Supervisory
Support

Systems 
Lightening Protection Systems 
CCTV and Surveillance Systems 
Access Control 

Wireless 9 1 1 Location Testing and Verification
Black & Veatch is the exclusive partner with the National Emergency Number Association 
(NENA) to provide testing and certification recommendation of wireless 9-1-1 location 
technology installations. This service provides assurance to the public safety answering 
point and to wireless carriers that the location of an emergency caller is properly routed and 
received. The benefits to wireless 9-1-1 location testing include: 

Greater public confidence in 9-1-1 systems 
Improved service to public 
Independent review and verification 

Business Planning and Management
Now, more than ever, Public Safety and Government agencies are 
expected do more with less. To ensure you get the most out of the 
money you spend, it is critical to work with a strategic partner 
who can provide planning, assistance, oversight and management 
to ensure you get the most from your investment. 

Black & Veatch offers a wide array of business planning and 
management consulting services that can be tailored to meet a 
client’s unique needs: 

Strategic Planning 
Business and Business Case Planning/Analysis 
Public / Private Partnership Planning  
Grant Writing 
Disaster Management Planning  
Project Financing
Business Process Reengineering  
Needs Analysis
System Design  
Evaluation and Vendor Negotiation
Implementation Assistance  
Operations and Maintenance Management  
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Cutover Support 

Antenna Sites
Black & Veatch and our team members can provide turn- key antenna site deployments and 
build-to-suit projects. Our antenna site services include: 

RF planning 
Site acquisition 
Site planning and zoning support 
Design
FAA and FCC filings 
Construction management 
Acceptance testing and inspection 
Lease and site valuation 
Business plans 
Ongoing management, operations and maintenance support.  

Shown above right is a collocation antenna site maintained by Black & Veatch Facilities 
Group.

Distributed Antenna Systems (DAS)
As wireless services replace traditional wired telecommunications technologies, demand 
for reliable in-building coverage in both commercial and residential structures increases. 
Provision of in-building coverage from outside of the structures is often impractical due to 
the construction or content of the buildings, or, in the case of residential structures, due to 
antenna siting restrictions in the area.  

Black & Veatch provides full DAS design and 
construction services. Black & Veatch experience 
includes provision of these services in high-rise 
structures, convention centers, tunnels, transportation 
facilities, and large residential structures. 

Shown at left is the Jacobs Javits Convention Center – 
New York City –DAS Design by Black & Veatch. 
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Site Acquisition Services
For private or public sector clients, Black & Veatch will locate antenna sites that meet the 
coverage and capacity requirements of the wireless system. Site acquisition includes 
identification of existing structures such as towers, buildings, or water tanks, or 
“greenfield” sites where raw land is available for construction of a new facility. 

Black & Veatch provides research into site availability for lease or purchase from a list of 
candidate sites located within a geographic search ring centered on the area in which 
coverage is needed.

Black & Veatch researches planning and zoning for the area and will recommend sites with 
the highest probability of success of approval. 

Black & Veatch contacts site owners or managers and determines their interest in leasing 
space or selling property or structures. Business terms and conditions are discussed with 
the owner or manager and are used in a comparison of other site alternatives. Candidate 
sites are ranked in conjunction with the client team and lease negotiation with the 
representative of the highest rank site commences. 

Black & Veatch provides planning and zoning support in conjunction with its site 
acquisition activity, working with client legal counsel or outside attorneys to move 
applications through the planning process.

Black & Veatch provides services such as photo-simulation, 
balloon tests, community outreach, and concealment plans. 
Other experts such as environmental engineers are retained 
as needed to meet local requirements.  

Specification and Design
Black & Veatch prepares site development specifications 
and designs for competitive procurement of towers, shelters, 
site construction, grounding, lightning protection, security, 
and standby power systems.  

Black & Veatch has complete hundreds of site designs in 
varying conditions throughout the United States and in international markets. 

Procurement Assistance
Services provided in support of procurements include: 

Requests for Bids or Proposals 
Pre-proposal process management 
Proposal review 
Bid tabulation and analysis 
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Negotiation support 
Technical exhibit preparation for contracts 

Vendor recommendations and competitive analysis of proposals are value-added services 
to the purchaser of antenna sites or components.  

Construction Management
On-site construction management by Black & 
Veatch staff ensures compliance with plans, 
specifications, permits, licenses, environmental 
and safety regulations. Empowered construction 
managers stop work when contractors fail to 
comply with the terms and conditions under 
which site work is to be performed.  

Quality assurance and inspections provide 
confidence to the owners that the antenna site has 
been installed properly. Progress payment 
management is an important function performed 
by Black & Veatch to ensure that deficiencies are 
corrected before contractors are paid.  

Shown above is an Black & Veatch project for the construction management of a monopole 
foundation.

Testing and Acceptance
Verification of performance of antenna site subsystems, such as grounding, installation, 
electrical distribution, standby power systems, security devices, tower lighting, HVAC 
systems, and other components is a valuable service that provides protection to the site 
owner.

Radio Frequency Interference Analysis and Control
Collocation of radio frequency transmitters and receivers without harmful interference is a 
challenge as antenna space is heavily used on existing towers and structures. Black & 
Veatch performs interference analyses to identify and cure sources of interference that 
result from intermodulation and receiver desensitization. 

Black & Veatch uses sophisticated software tools which calculates the thousands of 
intermodulation products that can occur on a heavily loaded site. Black & Veatch engineers 
use this data, along with equipment performance parameters and inventory of existing 
installations to both provide solutions to interference problems as well as to prevent 
problems from occurring. 
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Appendix D Black & Veatch Legal Form

TECHNICAL SERVICES AGREEMENT
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(Owner) Black & Veatch (Engineer)

By: By:

Title: Title:
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EXHIBIT A

REQUEST FOR SERVICES

TECHNICAL SERVICES AGREEMENT

Between

And

Black & Veatch Corporation
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IN WITNESS WHEREOF

Owner Engineer

By: By:

Title: Title:

Date: Date:
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