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1.0 Executive Summary 

The existing Nortel telephone system providing voice service to the WSH and CSTC campus is 

obsolete and is no longer supported by the manufacturer and urgently needs to be replaced. 

DSHS and WSH are exploring options for replacing the existing telephone system with a 

network-based Universal Communication (UC), Voice over IP (VoIP), or cellular-based system. 

However, the existing telecommunications infrastructure on the WSH campus does not have 

sufficient capacity, bandwidth, or resilience to support these future voice and messaging 

technologies.  

The existing telecommunications infrastructure has been implemented through multiple phases 

and projects over several decades and most of the existing older buildings and facilities were not 

originally built to accommodate current technologies. As a result, the existing 

telecommunications infrastructure including cabling, pathways, and spaces is severely limited 

and is inadequate to support the current and future telecommunications needs of WSH and 

needs to be improved, expanded, or replaced. 

Hargis Engineers was engaged to review and evaluate the existing telecommunications 

infrastructure on the WSH and CSTC campus and provide options for infrastructure 

improvements, costs, and roadmap for implementing the infrastructure improvements. This 

document provides a summary of existing conditions as well as recommendations and options 

that can be used to plan budgets and create budget requests. 

The existing campus telecommunications cabling infrastructure includes inter-building optical 

fiber cabling and unshielded twisted-pair copper backbone cabling installed from the campus 

main Equipment Room located in Building 18 to the other buildings on the campus. This 

backbone cabling has been installed and modified over a period of years. There is evidence of 

deteriorated and damaged backbone cabling in many areas of the campus. In most areas, the 

backbone cabling is antiquated and is unable to support the deployment of new technologies. 

New single mode and multimode optical fiber cabling will be required to provide the necessary 

bandwidth and capacity in the backbone. 

The inter-building cabling is installed in a pathway system consisting of underground conduits, 

man holes, and steam tunnels. The pathway system is at capacity in many locations and routing 

through a steam tunnel leaves cabling vulnerable to physical damage by most notably the 

accidental release of steam. There are also inter-building pathways that pass from one building 

and through another building en route to other buildings. Therefore future work or physical 

damage to the cabling infrastructure in one building will also impact the cabling infrastructure to 

other buildings. New underground pathways are required to facilitate installation and 

maintenance of new high-bandwidth single mode optical fiber backbone infrastructure.  
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The horizontal cabling within the buildings on campus includes unshielded twisted-pair copper 

cable to provide network connectivity to computers, telephones, printers, and other network 

attached devices. As with the backbone cabling this cabling has been installed in a series of 

projects over time and the condition and capability of the cabling varies considerably. To 

support current and future technology, much of the existing horizontal cabling will require 

replacement. Additionally, the quantity of horizontal cabling ports will need to be augmented to 

support the transition of telephony into network connected devices. The cabling within the 

buildings terminates in telecommunications rooms or closets also known as Intermediate 

Distribution Frames (IDF). The older buildings on campus were not originally built for 

telecommunications infrastructure so these spaces were retrofitted into spaces that were not 

well planned for future enhancements and/or modifications. In the newer buildings these 

spaces were included in the original design. However, many of the newer IDF’s do not have 

adequate space and do not provide sufficient access and clearance to cabling and equipment. 

The IDF’s do not have the capacity to add more cabling and equipment to support the additional 

devices required for an enterprise UC system and need to be expanded or new IDF rooms will 

need to be built to provide adequate facilities for the new infrastructure. 

 



Western State Hospital    

Unified Communications Study  Page 1-3   

 

 

Table 1  

Option Title Scope Rationale Cost Risks and Disadvantages 

1 

New IT building with 

new inter-building 

optical fiber cabling 

• Construct new 3,000 square foot IT building to provide 

standards-compliant space to support campus 

telecommunication infrastructure.  

• Trenching, underground duct banks, and inner duct from 

existing Building MDF rooms to new IT facility. 

• Extend existing optical fiber to new IT facility where 

available. 

• New 12-strand multimode, 24-strand single mode inter-

building optical fiber backbone cabling where required.  

 

The existing campus Equipment Room (ER) serving the 

campus is in adequate. The room does not have available 

space to accommodate the additional cabling and 

equipment. The height of the space is restricted and 

cabling pathways to the space at capacity. There are 

severe constraints to adding additional pathways in the 

future.  

$3,464,000 

 

 

 

Creating a new IT building will impact the existing site and the 

additional trenching will require archaeological review and 

associated costs. 

2a 

New inter-building 

optical fiber 

backbone from 

existing ER in 

Building 18 to 

existing building 

MDF Rooms where 

required. 

• New 12-strand multimode and 24-strand single mode 

optical fiber cabling from existing ER in Building 18 to 

existing Building MDF’s currently without adequate 

singlemode or multimode cabling. 

• Reuse existing pathways where available. 

• Expand and renovate existing ER in Building 18 into 

adjacent space, including demolition, new construction, 

power, cooling, grounding and bonding, and cable 

management supporting systems. 

• New cabling pathways into Building 18 ER space. 

Existing optical fiber backbone cabling infrastructure does 

not provide the bandwidth and capacity required to 

support enterprise UC and messaging applications. 

$1,634,000 

 

There are constraints to improving the ER space in an older 

facility such as Building 18. Implementing the specified changes 

may still not result in a facility that can adequately serve the 

campus in the future.  

New cabling will be installed in existing steam tunnels and 

exposing the cabling to potential damage from accidental steam 

leaks or pipe rupture. 

The scope of work will involve work that will impact existing 

space and systems and will likely require shutdowns and 

outages.  

2b 

New Inter-building 

Optical Fiber 

Backbone from 

Existing ER in 

Building 18 to 

existing building 

MDF Rooms with 

new inter-building 

pathways 

• New 12-strand multimode and 24-strand single mode 

optical fiber cabling from existing ER in Building 18 to 

existing Building IDF rooms. 

• New inter-building pathways for majority of campus 

• Expand and renovate existing ER in Building 18 as 

described in Option 2a. 

The majority of the existing pathways are at or near 

capacity and do not provide ability to easily add and 

expand campus cabling infrastructure to support current 

and future technologies. 

 

There are inter-building pathways that pass through one 

building on route to another building or buildings. 

Therefore future work impacting cabling infrastructure to 

one building may also impact the cabling infrastructure to 

other buildings. 

$3,000,000 

 

This option retains the existing ER in Building 18 along with its 

inherent limitations. 

The scope of work will involve work that will impact existing 

space and systems and will likely require shutdowns and 

outages. 

3 

New intra-building 

optical fiber 

backbone  

• New 12-strand single mode and 12-strand multimode 

intra-building optical fiber cabling from existing MDF 

rooms to existing IDF rooms within each building. 

• New pathways for intra-building optical fiber from MDF’s 

to IDF’s 

Existing cat 5e/6 backbone cabling has bandwidth limited 

to 1000Mb/sec 

$400,000 This option retains the existing IDF rooms, and the majority of 

the IDF rooms are very limited with respect to available space 

and ability to provide adequate access and clearance to 

equipment and cabling. 

4 

New horizontal 

cabling throughout 

Campus 

• New Category 6 horizontal cabling to existing network 

attached equipment. 

• New IDF Rooms with associated power, cooling, grounding 

and bonding, and cable management supporting systems. 

• New intra-building pathways to support installation of 

horizontal cabling. 

Existing cabling, pathways and spaces have significant 

deficiencies and limit or prohibit the ability to deploy 

current technologies. 

$7,500,000 

 

Existing horizontal cabling extends to wards and offices and 

replacing existing horizontal cabling will impact existing 

operations and will require coordination to minimize disruptions 

and loss of critical services. 

5 Cellular Option • Cellular recommendations are currently being developed.    
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2.0 Introduction 

2.1 Background 

Western State Hospital, established in 1871, is the largest inpatient psychiatric facility in the 

State of Washington. It occupies a 264-acre campus including 44 buildings totaling 1.1 million 

square feet and currently serving over 900 patients with approximately 1750 staff positions and 

800 beds. Western State Hospital is operated by the Behavioral Health and Services Integration 

Administration (BHSIA) of the Washington Department of Social and Health Services (DSHS). The 

entire WSH site is located within the site of Fort Steilacoom which is listed on the national 

historical register and requires additional site preparation, planning and execution when the 

scope of work includes disturbing the grounds for digging and excavation. 

The campus is comprised of Western State Hospital (WSH) and the Child Study and Treatment 

Center (CSTC) and includes specialized secure units including the Center for Forensic Services 

(CFS) for patients who have been committed to Western State Hospital by a court of Law or 

meet the criteria for involuntary treatment. Given the population served, WSH is committed to 

providing a safe environment for patients, staff, and the surrounding community. 

A critical component of the WSH/CSTC communication, security, and safety policy and 

procedures is the telephone system which provides voice and messaging services to high priority 

locations throughout the entire campus. Interruptions and outages of telephone service can 

severely impact the operations of the WSH facility and impair the WSH staff’s ability to 

communicate, evaluate and respond to emergencies and other events. 

However, the existing telephone system serving the campus is obsolete and is no longer 

supported by the original manufacturer and spare parts must be obtained from third-party 

sources. The system is prone to failures and extended outages that can isolate parts of the 

campus and prohibit access to 911 emergency services and impact the staff’s ability to ensure 

personal and patient safety.  

Washington Technology Solutions (WA Tech) provides technical support to state agencies for 

voice and data systems. However, WA Tech has announced that by 2024 it will discontinue 

support for traditional PBX and analog voice systems.  

Due to the existing conditions of the current telephone system and lack of continuing support, 

DSHS and WSH are exploring options for replacing the existing telephone system with a 

Universal Communication (UC) or Voice over IP (VoIP) network-based system. Since these 

potential replacement systems depend on the network to operate, it is imperative that the 

network and its supporting infrastructure be highly available and fault tolerate to ensure the 

communication system operates reliability and consistently. Alternatively, DSHS and WSH are 

also investigating an option to implement a cellular phone system in lieu of a wired 

communication system. 
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2.2 Objective 

The Department of Enterprise Services and DSHS has contracted Hargis Engineers, Inc. to 

complete a comprehensive assessment of the existing campus telecommunications 

infrastructure on the Western State Hospital and the Child Study and Treatment Center 

(WSH/CSTC) campus to assist WSH and DSH planning and decisions making efforts to replace the 

existing telephone system. 

 

Specifically, the project has the following objectives. 

 

• Inventory and document the condition of the existing telecommunications 

infrastructure including telecommunications spaces, pathways, and cabling 

• Identify current deficiencies 

• Recommend infrastructure improvements to bring the campus infrastructure into 

compliance with current codes and standards 

• Evaluate cellular phone coverage and propagation on the campus and identify which 

buildings are most susceptible to signal loss 

• Provide ROM costs for improvements 

2.3 Methodology 

The team completed an on-site survey and assessment of the existing telephone system and 

associated infrastructure to document existing conditions and identify deficiencies.  

Current codes, standards, State of Washington RCW’s and WAC, and industry best practices 

were used to evaluate the infrastructure’s ability to ensure reliable performance of 

telecommunications systems and provide the ability to access, maintain and accommodate 

future technologies, improvements and enhancements.  

From this information a set of criteria were established to assist the survey team in evaluating 

the existing telecommunication rooms and spaces and determining deficiencies. A summary of 

the criteria is contained in the following table. 

Table 2- Evaluation Criteria for Telecommunications Rooms and Spaces  

Room/Space 

• Available space to install and terminate new cabling and rack space 

to mount new equipment 

• Adequate working clearances to access and maintain additional 

equipment and cabling 

• Space is dedicated to telecommunications 

• Space is secured to prevent unauthorized access 

Racks 

• Equipment racks with available space for new rack mounted 

network equipment required to support programs housed in 

building or area 

Grounding and 

Bonding 

• Grounding bus bar bonded to NEC recognized grounding systems. 

•  Equipment and cabling bonded to ground 
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UPS 

• Uninterruptable Power Supply (UPS) in place and operational to 

provide backup power in case of power failure.  

• UPS sized to provide adequate run time to support new network 

equipment. 

Cooling 

• Dedicated cooling equipment for equipment housed in space.  

• Expected life span of existing equipment 

• Adequate capacity to support new equipment 

Backbone Cabling 

• Existing fiber backbone with bandwidth and capacity to support 

current and future application.  

• Minimum of 24 single mode and 12 multimode optical fiber cables. 

Cable 

Management 

• Cable trays and wall mounted support systems 

• Rack-mounted vertical and horizontal cable management systems 

Pathway 
• Dedicated telecommunications standard compliant pathways 

• Spare conduits available with capacity for new cabling 

 

Members of the WSH Information Technology (IT) Staff were interviewed to learn about known 

issues and better understand the present challenges faced by the staff when implementing and 

supporting the current systems and applications on the campus. The IT staff also identified 

aspects of the infrastructure that were not fully documented. 

The project team completed a thorough review of available as-built drawings including plans of 

the buildings and site, previous reports and system documents to confirm locations and extent 

of telecommunications infrastructure and gather information regarding system capabilities and 

limitations.  

Radio Frequency wireless propagation and coverage testing was also completed to determine 

feasibility, recommendations, costs, and consideration for implementing a cellular phone based 

communication system for the campus. 

The data was compiled and organized to provide a comprehensive assessment of the current 

campus infrastructure and its ability to support the planned future communications 

technologies. 

Results from the assessment were analyzed and evaluated and a set of recommendations were 

developed to aid WSH and DSHS stake holders in planning future projects, budget requests, and 

establishing priorities. The recommendations were organized into discrete projects to allow 

WSH and DSHS flexibility in scheduling and funding the recommended improvements. Rough 

Order of Magnitude (ROM) costs were developed for each recommendation based on cost 

estimating tools, previous professional experience and projects similar in size and scope. 
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The devices, software, and programs used by the end users was not evaluated as part of this 

study but the information below helps illustrate the cabling needs and considerations used 

when making the recommendations. The digital files sized being accessed/used by each end 

users have sizes ranging in Megabytes (MB) and the speed in which it is delivered is Megabits or 

Megabit per second (Mbps). A Megabyte is 8 times larger than a Megabit, so to download a 1 

MB file in 1 second required a download speed of 8 Mbps. To understand the impacts of each 

user on the system one would need to know how much data is being accessed at any given time 

and then combine the end users into the network switches, which combine into the building 

Main Distribution Frames and all of the buildings are combined at the campus MDF. Graphic 1 

below is a visual representation of how all of these are combined.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graphic 1: Combining End User Needs on a Campus  
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Some examples of digital information and technology used on campus would be viewing 

medical images or using voice and video for communication. For viewing medical images the 

speeds required to download and display the images is dependent on the size of the images. 

Newer 3D images can be as large as 200 MB+ which would require a speed of 1.6 Gbps to the 

end user to refresh the image in 1 second. To be able to utilize communication technology for 

voice and video there are recommended and minimum download and upload speeds required 

which are shown in Table 3 below. 

Table 3 - Digital Technology Download and Upload Speeds 

 Recommended Speeds Minimum Speeds 

 Download Upload Download Upload 

Calling 100 kbps 100 kbps 30 kbps 30 kbps 

Video Calling/Screen 

Sharing 

300 kbps 300 kbps 128 kbps 128 kbps 

Video Calling (HD) 1.5 Mbps 1.5 Mbps 1.2 Mbps 1.2 Mbps 

Group Video (3 People) 2 Mbps 512 kbps 512 kbps 128 kbps 

Group Video (7+ People 8 Mbps 512 kbps 4 Mbps 128 kbps 

 

Based on the growing demand for digital information at the end user stations, each end user 

speed should only be limited by the cabling from the Network switch to the end user and not by 

the intra-building and inter-building backbone cabling on campus.
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3.0 Existing Conditions 

3.1 Telephone System 

Campus voice communication services are currently provided by a Nortel Meridian 1 Private 

Branch Exchange (PBX) telephone system located in the Equipment Room, 18G-03, in the 

basement level of Building 18. Voice communication is distributed from this location over 

twisted-pair copper backbone cables to over 2000 telephones and voice circuits distributed 

across the campus. 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 1: Existing Nortel PBX 

The existing telephones are line powered from the PBX and the system includes battery-backed 

power supplies which can provide temporary power in the event of a power outage. The 

telephone system can also be powered from the standby generator to provide additional run 

time. 

The Nortel product was acquired by Avaya in 2009. Avaya has announced they will completely 

stop supporting this product in June 2018. The system can no longer be enhanced or upgraded 

and it is becoming difficult to obtain spare parts. The lack of support and available spare parts 

increases the risk that events or system failures will impact operations of the campus and could 

potentially result in system-wide communications interruptions and extended outages. 
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Options for replacing the existing telephone system include a network-based unified 

communications platform or VoIP system both of which operate over the campus backbone 

cabling and network switches in the telecommunications spaces located across the campus. If 

primary power is lost and the network switches do not have backup UPS or generator power 

available, the switches will power down and network attached telephones will not operate until 

power has been restored and the switches have restarted and the network connections have 

been reestablished. If the existing telephone system is replaced with a network-based system, it 

is therefore essential that campus telecommunications infrastructure be capable of supporting 

the network traffic and be fault tolerant and resilient so that the communications system can 

remain in operation during power outages and other planned or unplanned events. 

3.2 Telecommunications Infrastructure 

The existing telecommunications infrastructure has been implemented over time in multiple 

stages, phases and projects. Currently it is a variety of vintages and existing conditions that have 

been installed and implemented as new buildings have been constructed and existing buildings 

have been upgraded, expanded and improved during building remodels and renovations and as 

programs and new technology has required. 

However, even with the many improvements and new infrastructure added over several 

decades, the existing telecommunications infrastructure including cabling, pathways, and spaces 

does not have sufficient capacity, bandwidth, or resilience to adequately support the planned 

future voice and messaging technologies. 

3.2.1 Rooms and Spaces 

The project team surveyed and reviewed over 67 telecommunications spaces on the 

WSH and CSTC campus. These spaces house equipment and cabling for the operation 

and maintenance of critical voice and data systems and must contain the necessary 

infrastructure and backup systems to ensure critical systems operate reliably and 

without interruption. 

The spaces in the older buildings were retrofitted into facilities not originally designed 

to house modern telecommunications infrastructure. As a result, many of these were 

built inside existing electrical rooms, offices, closets, and storage rooms. Often these 

spaces are too small with limited room for existing cabling and equipment and lack the 

ability to expand equipment and cabling or add new technologies. They may also not 

provide adequate access and working clearances to properly maintain and support the 

equipment. Due to the limited space, many rooms do not have room for a full size 

standard floor mounted equipment rack and instead have resorted to mounting 

equipment and cabling to wall mounted plywood backboards or wall mounted 

equipment cabinets. These arrangement leave little to no room for installing and 

mounting additional equipment and cabling.  
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Typically they are not dedicated telecommunications rooms and may also be used for 

storage or contain electrical panels, junction boxes, and other equipment. Therefore, 

these spaces may not be adequately secured, as is typically required in spaces housing 

critical infrastructure, to prevent unauthorized persons from intentionally or accidently 

modifying or damaging the equipment. Most existing spaces do not include acceptable 

cable management system limiting the ability to properly support and maintain cabling.  

The survey team found inadequate or non-existent telecommunications grounding 

systems which can create a difference of ground potential between system components 

and could impact system performance or damage equipment.  

The majority of the existing spaces do not have any equipment dedicated to maintaining 

temperatures. Typically conductive cooling is relied upon to dissipate the heat from the 

equipment into the space. However, heat loads in the telecommunications spaces will 

increase as more switches are deployed to power the VoIP telephones and other 

network attached devices.  

These rooms have limited electrical power circuits and typically do not contain battery-

backed Uninterruptible Power Supply (UPS) units to provide temporary power in the 

event of power outages. In the spaces that do contain UPS units, they units may not 

have the capacity to support the additional equipment that would be required for a 

network-based communications system.  

 

 

 

 

 

 

 

 

 

 

 

 

Photo 2: Example of shared Telecommunications Space - Machine Shop 
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Telecommunications Rooms, F102 in Building 28 is an example of one of the few rooms 

that more closely complies with current design standards. It is dedicated spaces 

containing a wall mounted equipment rack for mounting network equipment. The 

grounding and bonding systems is sufficient to ensure acceptable performance and 

prevent damage to the equipment. The room is equipped with overhead cable tray and 

wall mounted and rack mounted cable management systems 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 3: Building 28 Telecommunications room F102 
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The Building 18 Equipment Room (ER) houses the existing telephone switch and is the 

main point of entry for services to the campus. It is also the distribution point for all of 

the optical fiber backbone cabling. In addition to the phone system and associated 

power supplies, the ER contains equipment racks for terminating copper and optical 

fiber backbone cabling, overhead ladder tray, and plywood backboards for wall 

mounted equipment and an industry-standard grounding system. Proper temperature 

and humidity are maintained in the room by a Mitsubishi ductless split system cooling 

unit and dedicated thermostat. However, the space is an example of a critical 

telecommunications spaces created within a historical structure. Located on the lower 

level of Building 18, the space suffers from a number of deficiencies including: 

• A low ceiling limiting the ability to install ladder tray and overhead cable 

management systems to support and distribute cabling within the room. 

• Restricted pathways for distributing cabling into and out of the space. The 

existing conduits to steam tunnel are at capacity. 

• Inadequate space with limited ability to expand to accommodate new 

technology, equipment, and cabling. Currently some of the campus backbone 

optical fiber cabling terminates in a small rack suspended from the ceiling 

because there is no floor space available to install additional racks. 

• Limited power capacity which will be expensive to upgrade and expand. 

• Located in a historical building limits the options for expanding and improving 

the space and increases the cost. 

• The ER is not located centrally in the campus, which increases the cost of 

installing new pathways and cabling to other building and locations. 

At approximately 350 square feet, the existing ER room cannot support new 

communications equipment with its current size and the room will, at a minimum, need 

to be expanded and upgraded with additional electrical capacity and mechanical cooling 

to support the new equipment required for the telephone system replacement.
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A complete summary of the Telecommunication Room survey is included in table 4. 

Each of the spaces surveyed is listed along the left hand margin and the criteria used to 

evaluate the spaces is listed across the top. A check mark in a cell represents a 

telecommunications space that meets the minimum requirements of the evaluation 

criterion. 
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Table 4 

Building Room Number Room Name/Location Room/Space Racks Grounding UPS Cooling 
Fiber 

Backbone 

Cable 

Management 
Pathway 

Building 1 

 
NE Office � � � � � � � � 

Building 3   Machine Shop � � � � � � � � 

Building 4 
 

Basement Level Storage Room SW Corner � � � � � � � � 

Building 5   2nd Floor Break Room � � � � � � � � 

Building 6 
 

Basement Level Janitor/Storage room � � � � � � � � 

Building 8   Basement Level Storage Room � � � � � � � � 

Building 8 
 

2nd Floor Fiber Closet � � � � � � � � 

Building 8   Library Office  � � � � � � � � 

Building 9 129 IDF Closet � � � � � � � � 

Building 9 429 IDF Closet � � � � � � � � 

Building 10 
 

Janitor Closet � � � � � � � � 

Building 10   IDF Room � � � � � � � � 

Building 11 
 

1st Floor Receiving Office � � � � � � � � 

Building 13   Mechanical Room � � � � � � � � 

Building 13 
 

Storage room in Pharmacy Area � � � � � � � � 

Building 15   Storage room  � � � � � � � � 

Building 16 116 IDF Room � � � � � � � � 

Building 16 232 IDF Closet � � � � � � � � 

Building 16 320 IDF Room � � � � � � � � 

Building 17 C7-027 Basement IDF Closet � � � � � � � � 

Building 17 C7-132 First Floor IDF Closet � � � � � � � � 

Building 17 155 Court Break Area � � � � � � � � 

Building 17 C7-232 Second Floor IDF Closet � � � � � � � � 

Building 17 C7-332 Third Floor IDF Closet � � � � � � � � 
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Building Room Number Room Name/Location Room/Space Racks Grounding UPS Cooling 
Fiber 

Backbone 

Cable 

Management 
Pathway 

Building 18 011 Ground Floor IDF Closet � � � � � � � � 

Building 18 109 First Floor IDF Closet � � � � � � � � 

Building 18 211 Second Floor IDF Closet � � � � � � � � 

Building 18 311 Third Floor IDF Closet � � � � � � � � 

Building 18 MDF Ground Floor IDF Closet � � � � � � � � 

Building 19 027 Ground Floor IDF Closet � � � � � � � � 

Building 19 109 First Floor IDF Closet � � � � � � � � 

Building 19 209 Second Floor IDF Closet � � � � � � � � 

Building 19 311 Third Floor IDF Closet � � � � � � � � 

Building 20 011 Ground Floor IDF Closet � � � � � � � � 

Building 20 113 First Floor IDF Closet � � � � � � � � 

Building 20 213 Second Floor IDF Closet � � � � � � � � 

Building 20 313 Third Floor IDF Closet � � � � � � � � 

Building 21 258 MDF Room/Elec Room � � � � � � � � 

Building 21 358 Third Floor Storage Room � � � � � � � � 

Building 21 458 Fourth Floor Storage Room � � � � � � � � 

Building 21 558 Fifth Floor Storage Room � � � � � � � � 

Building 23   Office Closet � � � � � � � � 

Building 24 
 

Office Closet � � � � � � � � 

Building 25   Basement Storage � � � � � � � � 

Building 27 
 

Electrical/Storage Room � � � � � � � � 

Building 28 E200 Electrical Room � � � � � � � � 

Building 28 F102 MDF Room � � � � � � � � 

Building 29 003 Electrical Room � � � � � � � � 
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Building Room Number Room Name/Location Room/Space Racks Grounding UPS Cooling 
Fiber 

Backbone 

Cable 

Management 
Pathway 

Building 29 005 Server Room � � � � � � � � 

Building 29 A112 Ward E1 � � � � � � � � 

Building 29 
 

Ward E5 � � � � � � � � 

Building 29   Ward E6 � � � � � � � � 

Building 29 D162 Ward E7 � � � � � � � � 

Building 29   Ward E8 � � � � � � � � 

Building 32 
 

On Landing above Entry Lobby � � � � � � � � 

Building 33   Office/Storage Room � � � � � � � � 

Building 34 
 

Second Floor Office/Key Shop � � � � � � � � 

Building 35   Storage Area � � � � � � � � 

Building 50 
 

Basement � � � � � � � � 

Building 50   Attic � � � � � � � � 

Building 51 
 

Mechanical Attic � � � � � � � � 

Building 52   Basement � � � � � � � � 

Building 53 
 

Basement � � � � � � � � 

Building 54   Basement � � � � � � � � 

Building 56   Storage Room � � � � � � � � 
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3.2.2 Cabling 

Horizontal Cabling 
The unshielded twisted-pair copper cable horizontal cabling within the buildings on 

campus provides network connectivity to computers, telephones, printers, and other 

network attached devices. Like much of the telecommunications infrastructure on 

campus, this cabling has been installed in a series of projects over time and the 

condition and capability of the cabling varies considerably. The type of cabling installed 

ranges from Category 3 to 5e with some instances of Category 6. 

Table 5 – Horizontal Cable Types and Characteristics 

 Category 3 
Category 5e 

(Enhanced) 
Category 6 

Category 6A 

(Augmented) 

Adopted 1991 2001 2002 2008 

Bandwidth 100 MHz 100 MHz 250 MHz 500 MHz 

Ethernet 

Applications 

megabits/second 

(Mbps) 

10 Mbps 10 Mbps 

100 Mbps 

1000 Mbps 

10 Mbps 

100 Mbps 

1000 Mbps 

10 Mbps 

100 Mbps 

1000 Mbps 

10,000 Mbps 

Category 6 or 6A cabling is recommended for VoIP or Universal Communications 

applications because the cables are constructed with tighter twists to minimize 

interference and provide the greater performance required for voice and 

communications. Also the larger gauge conductors used in category 6/6A cabling 

reduces power loss and heat dissipation from the cable which is critical for VoIP and 

other applications that power the devices using the network cabling. 

Therefore, much of the existing horizontal cabling will need to be replaced to support 

future technology bandwidth requirements. Further, the quantity of horizontal cabling 

will need to be increased to support the additional network connected communication 

devices. 

Backbone Cabling 
There are approximately 6,500 pairs of copper telephone cabling installed throughout 

the campus. The campus telephone cabling is installed from buildings on campus to 

Building 18 and terminated in the telecommunications Equipment Room. The existing 

cabling is of varying age and condition. A project was recently completed to improve the 

grounding system for this cabling in the ER to better protect the existing telephone 

system from transient voltage and errant voltage spikes until which time the system can 

be replaced. However, at the remote end many of the copper backbone cables lack 

adequate grounding. Also, much of the copper backbone cabling has deteriorated with 

age and damaged, is improperly installed, or not the correct type of cabling to be used 

in an outdoor environment. The copper backbone cabling has the capacity to support 
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voice traffic but does not have the capability to support network-based UC applications 

or VoIP systems. The existing copper cabling plant can be maintained to support legacy 

voice-based systems and other low bandwidth applications but optical fiber backbone 

cabling is required for transporting Ethernet network communication. 

Older multimode and newer single mode fiber optical fiber backbone cabling is installed 

in a hierarchical star topology from the Equipment Room in Building 18 out to the other 

buildings on campus. With the distances between buildings on campus the older 

multimode cabling is limited to a maximum of 1 Gigabit per second (Gbps) network 

applications whereas the single mode cabling can support applications running at 10 

Gbps and beyond. 

The majority of the buildings on the campus are connected to the ER with just 

multimode optical fiber therefore restricting the ability of the network to accommodate 

additional applications or applications requiring higher bandwidth. 

A limited amount of single mode fiber has been installed between Building 18 and 

Buildings 4, 6, 8, 10, 15, 27, 29, but at a minimum 12-strand single mode cabling will be 

required to all the buildings on campus in order to provide the bandwidth and capacity 

for the future network-based communications applications 

There is existing backbone cabling installed within buildings to connect together the 

various telecommunications rooms located in the building. At a minimum, this cabling 

needs to be a newer laser optimized 50 micron multimode cabling or single mode cable 

to support the higher bandwidth applications. However, the current in-building 

backbone cabling is the older low bandwidth multimode cabling or in some cases, 

category 5e copper cabling.
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3.2.3 Pathways 

Building Pathways 

The existing building pathways are used to distribute horizontal cabling to network 

attached devices or backbone cabling to connect Telecommunication Rooms. Typically 

in-building pathways consist of a combination of: 

1. Conduits installed within walls, above ceilings or surface mounted. 

2. Cable tray or open cabling suspended from hangers above accessible ceilings 

3. Raceways or channels surface mounted to walls or ceilings 

The survey found many of these existing in-building pathways to be at or near capacity 

with limited or no spare pathways to allow for new cabling to be added without 

removing existing cabling or creating new cabling pathways. 

Site Pathways 

The campus backbone cabling is installed from the ER in Building 18 out to the campus 

using site pathways consisting of underground steam tunnels and a system of 

underground vaults with connecting conduits. The survey team reviewed the tunnel 

system and 20 maintenance holes to accurately document the extent and conditions of 

the existing telecommunications pathways and cabling.  

The tunnel system links the core buildings on campus but does not extend west beyond 

buildings 21 and building 4 or to the north portions of the campus. The tunnels are large 

enough to walk upright and include lighting and racking on the walls to supporting 

steam pipes and other systems. Cabling is typically installed along the floor or surface 

mounted to the wall of the steam tunnel.  
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Photo 4: Tunnel from Building 9 

In some cases the pathway from the tunnel enters directly into a building, but in other 

cases the pathway is extended into buildings with conduits. At the transitions from the 

tunnel to the buildings the cabling pathways are often constricted and congested with 

conduits typically at or near capacity. 
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Photo 5: Steam Tunnel entrance from Building 18 

The steam tunnels are considered to be confined spaces and subject to WAC 296-809-

100 and permits are required to work in the tunnels. The WSH IT staff are also not 

trained, and do not have the requisite protective equipment to enter confined spaces. 

The cabling installed in steam tunnels is at risk of catastrophic failure from a break in a 

steam pipe or accidental release of steam exposing the cabling to extremely high 

temperatures and quickly damaging the cable to a point where it can no longer carry 

signals or be repaired. 

At Building 4 the pathway leaves the steam tunnel and routes through Building 4 and 

transitions to underground conduits to connect additional buildings. Beyond Building 4, 

the cabling pathway passes through one building before transitioning back underground 

to the next building in a daisy-chain fashion. This daisy-chain arrangement of pathways 

increases the likelihood that impacts, scheduled or otherwise, to pathways or cabling in 

one building will also impact other buildings. Some of the underground conduits in this 
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area of the campus have spare capacity for new cabling, but there are other pathways 

that are constricted, congested, or at capacity.  

The pathway to the North portion of campus (buildings 28, 29 and CSTC campus) first 

passes through the ceiling spaces of buildings 18 and 17 and then transitions down into 

two 4” conduits in the IDF closet C7-027 in Building 17. The conduits extend through the 

IDF closet to the crawl space of building 17 and out to a telecommunications concrete 

vault in the street outside building 17. These two conduits are completely filled and not 

able to support additional cabling. The pathway extends from the vault outside building 

17 connects to building 29 through four (4) 4” conduits and a series of concrete vaults. 

There are a minimum of two spare conduits minimum between each vault and is the 

only section of existing pathways on the campus that could be considered as meeting 

existing standards.  

Diagram 1 summarizes the existing size pathways and available capacity. 
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Diagram 1 – Existing Site Pathways 
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3.3 Wireless Signal 

The radio frequency environment has been assessed by Gunnerson Consulting to include 

preliminary IBC Fire Code Section 510 evaluation, Combined Communication Network of Pierce 

County, all wireless carriers and the two-way networks of WSH. The scope also included the 

determination of existing buildings and what consideration should be given to radio frequency 

penetration factors. Gunnerson Consulting was not tasked with evaluating WiFi, “panic button” 

or location based networks. 

The IBC Fire Code Section 510 evaluation would be classified as marginal for passing this code 

section. Although most of the buildings and floors are passable, certain sections of the lower 

floors have marginal signal quality. An internal “distributed antenna system” (DAS) would be 

required to bring these areas up to the requirements contained in Section 510. Any new 

buildings may need a DAS for complying with this code section as a requirement. Buildings that 

were built prior to the adoption of Section 510 have a grandfather clause. Structures built after 

the adoption of this code have a requirement to comply. The user group for this issue would be 

Fire, Rescue and Police. 

The wireless networks for the area were evaluated (Sprint, T-Mobile, Verizon and AT&T). The 

three main areas that were evaluated were in-building, WSH campus, and 2-mile radius. 

Consideration for this evaluation was to determine if WSH could or should create an 

environment where all four wireless carriers have adequate signal inside and outside. 

Statistically, the user group population is greatest in this order; (1) Verizon, (2) AT&T, (3) T-

Mobile and (4) Sprint. The quality of signal strength for the WSH campus varies with each 

wireless carrier with the best signal strength being; (1) T-Mobile, (2) AT&T, (3) Sprint, and (4) 

Verizon. Correction of these coverage deficits can be overcome in combinations of three ways: 

(1) build a DAS network that accommodates the wireless carriers, (2) locate Verizon, Sprint and 

AT&T on the or near the campus and have them install cell sites, and (3) work with the wireless 

carriers on unique micro-cell installations that are specific to WSH. There is very little data that 

would compel any wireless carrier to build a new cell site in the area because of their existing 

cellular spacing is within 1.5 miles of the campus. Any DAS solution would most likely be a WSH 

cost with minimal support from the wireless carriers. It should be noted that none of the 

wireless carriers have adequate coverage for all of the building spaces; no wireless carrier is 

dominant. The user group for this issue is every employee and contractor. 

The final radio frequency environment evaluated was the two-way radio and paging systems 

that are owned and maintained by WSH on UHF frequencies. The current configuration of this 

system is basically two frequencies with two talk groups. As discussed below this does not imply 

that four simultaneous transmissions are capable and thus limiting the total users possible. 

Security is currently using the first talk group by itself and all others are on the second talk 

group. The radio frequency environment and placement of antennas and transmitters was 

measured and determined that the signal strength is more than adequate for all portable users 
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and special placement or DAS networks would not make these radios perform better. A further 

evaluation was made of the specific software configurations of the radios. Most of these 

portable radios and associated transmitters are somewhat dated, and are currently configured 

in a way that limits the total amount of simultaneous transmissions that can be accommodated. 

There are some short term changes that can be accomplished to increase traffic use capability. 

Long term solutions should be considered that are outside of simply appending changes to 

existing devices and frequencies. Cross-over networks that might be found in updated 

telephone-to-radio or computer-to-radio networks should be considered. Basically, the current 

use of this radio network is from within the discipline that is assigned to the talk group. This 

renders the radios to being very functional but not necessarily versatile. Location based features 

for these two-way user groups would be difficult at best. However, location based services for 

any employee/contractor is possible with other systems. Any recommendation for system 

alterations should consider ‘keeping it simple’ enough that user errors aren’t a factor in daily 

use. The user group(s) for this issue are security and maintenance personnel with just over 300 

portable units.
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4.0 Options and Recommendations 

Based on the assessment and analysis of the results of the survey the following are 

recommendations and options for improvements to the existing telecommunications infrastructure 

in preparation for the replacement of the existing telephone system. More detail cost information 

is provided in Section 5.0  

 

1. 
• Create a new IT building to create the space required to house the new 

equipment required for a network-based communications system and 

have the capacity to expand and grow the infrastructure in the future.  

• Install new inter-building optical fiber cabling throughout the campus. 

Includes new multimode and single mode optical fiber cabling and 

industry-standard pathways to existing Telecommunications Rooms 

where required. 

$3,463,676 

2a. 
• Expand and renovate existing ER in Building 18 into adjacent space. The 

scope of work includes: demolition, new construction, power, cooling, 

grounding and bonding, and cable management supporting systems.  

• New inter-building optical fiber backbone from existing ER in Building 18 

to existing building MDF Rooms where required to meet the current 

standard.  

• Reuse existing pathways where possible and new pathways only where 

no other option exists. 

$1,633,180 

2b. 
• Expand and renovate existing ER in Building 18 into adjacent space. The 

scope of work includes: demolition, new construction, power, cooling, 

grounding and bonding, and cable management supporting systems.  

• New inter-building optical fiber backbone from existing ER in Building 18 

to existing building MDF Rooms where required to meet the current 

standard.  

• Replace existing non-standard pathways with new standard-compliant 

pathways. 

$2,973,626 

3. 
• New intra-building optical fiber backbone consisting of 12-strand single 

mode and 12-strand multimode intra-building optical fiber cabling from 

existing MDF rooms to existing IDF rooms within each building. 

• New pathways for intra-building optical fiber from MDF’s to IDF’s 

$399,361 

4. 
• New Category 6 horizontal cabling to existing network attached 

equipment. 

• New IDF Rooms with associated power, cooling, grounding and bonding, 

and cable management supporting systems. 

• New intra-building pathways to support installation of horizontal cabling 

Upgrade Horizontal cabling with buildings 

$6,375,000 

5. 
• Cellular recommendations are in development and will be finalized in 

the next submittal. 
 



Western State Hospital    

Unified Communications Study  Page 5-1   

 

 

 

5.0  Cost Analysis 

 

 

 



cost opinion 

Uniform Communications

Western State Hospital - DSHS

BASIS OF OPINION Other PREPARED BY Doug Svee DATE

JOB NUMBER 17-122 CHECKED BY Paul Robiadek GC OVERHEAD & PROFIT 10%

GC GENERAL CONDITIONS 10%

project summary cost

Option 1

Build New MDF Building 1,122,375         

New Campus backbone with new ductbank 1,740,167         

Total

Option 2a

Expand Existing Building 18 MDF Room 717,375             

New Campus Backbone with minimum new ductbank 632,361             

Total

Option 2b

Expand Existing Building 18 MDF Room 717,375             

New Campus backbone with new ductbank 1,740,167         

Total

Option 3

Intrabuilding Backbone Cabling 330,050             

Total

Option 4

New IDF Rooms 1,331,700         

New Cabling from new IDF room 4,805,088         

Total

480,509 528,560 5,814,157 

63,236 69,560 765,156 

$1,633,180

71,738 78,911 868,024 

$3,463,676

71,738 78,911 868,024 

2,105,602 

174,017 191,418 2,105,602 

$2,973,626

33,005 36,306 399,361 

$7,425,514

$399,361

133,170 146,487 1,611,357 

May 31, 2018

general conditions general contractor OH&P total

112,238 123,461 1,358,074 

174,017 191,418 
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cost opinion 

Uniform Communications

Western State Hospital - DSHS

BASIS OF OPINION Other PREPARED BY Doug Svee DATE

JOB NUMBER 17-122 CHECKED BY Paul Robiadek GC OVERHEAD & PROFIT 10%

GC GENERAL CONDITIONS 10%

project summary cost

May 31, 2018

general conditions general contractor OH&P total

Options for New MDF

Expand Existing Building 18 MDF Room 717,375             

Build New MDF Building 1,122,375         

Options for Campus Backbone

New Campus Backbone with minimum new ductbank 632,361             

New Campus backbone with new ductbank 1,740,167         

Horizontal Backbone 

Intrabuilding Backbone Cabling 330,050             

-                     

New cabling to workstation

New IDF Rooms 1,331,700         

New Cabling from new IDF room 4,805,088         

EXCLUSIONS

1 - Phased construction 4 - Archeological Services for Site Work

2 - Sales tax

3 - Escalation

71,738 78,911 868,024 

133,170 146,487 1,611,357 

480,509 528,560 5,814,157 

112,238 123,461 1,358,074 

33,005 36,306 399,361 

174,017 191,418 2,105,602 

63,236 69,560 765,156 

2 of 9



electrical cost opinion

Uniform Communications

Western State Hospital - DSHS

BASIS OF OPINION Other PREPARED BY Doug Svee DATE

JOB NUMBER 17-122 CHECKED BY Paul Robiadek OVERHEAD & PROFIT 15%

description number unit unit cost total unit cost total subtotal OH&P total

Expand Existing Building 18 MDF Room

Remodel* 1000 SF 250.00 250,000 200.00 200,000 450,000 450,000 

Cuttover 1 LS 50,000.00 50,000 62,500.00 62,500 112,500 16,875.00 129,375 

Backup Power 1 LS 60,000.00 60,000 25,000.00 25,000 85,000 12,750.00 97,750 

Pathways 1 10,000.00 10,000 25,000.00 25,000 35,000 5,250.00 40,250 

Subtotal Building 18 Expansion $717,375

Build New MDF Building

New Building* 2,500 SF 200.00 500,000 100.00 250,000 750,000 750,000 

Backup Power 1 LS 120,000.00 120,000 62,500.00 62,500 182,500 27,375.00 209,875 

Site Utilities* 1 LS 100,000.00 100,000 62,500.00 62,500 162,500 162,500 

Subtotal New MDF Building 1,777,500 62,250 1,122,375$    

* = subcontractor OH&P already included in SF number

engineering opinionlabor cost

May 31, 2018

material costquantity
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electrical cost opinion

Uniform Communications

Western State Hospital - DSHS

BASIS OF OPINION Other PREPARED BY Doug Svee DATE

JOB NUMBER 17-122 CHECKED BY Paul Robiadek OVERHEAD & PROFIT 15%

description number unit unit cost total unit cost total subtotal OH&P total

New Campus Backbone with minimum new ductbank

Large Ductbank (4) 4" conduits 18000 LF 8.00 144,000 8.69 156,375 300,375 45,056.25 345,431 

Small Ductbank (2) 4" conduits LF

Trenching 3000 LF 2.57 7,710 2.89 8,663 16,373 2,455.88 18,828 

Manholes 5 EA 2,100.00 10,500 1,056.25 5,281 15,781 2,367.19 18,148 

Optical Fiber (24SM/12MM armored optical fiber) 69000 LF 1.65 113,850 1.50 103,500 217,350 32,602.50 249,953 

Subtotal new campus backbone with minimum new ductbank 632,361 

New Campus backbone with new ductbank

Large Ductbank (4) 4" conduits 57996 LF 8.00 463,968 8.69 503,840 967,808 145,171.24 1,112,979 

Small Ductbank (2) 4" conduits 7838 LF 8.00 62,704 8.69 68,093 130,797 19,619.49 150,416 

Trenching 13585 LF 2.57 34,913 2.89 39,227 74,140 11,121.02 85,261 

Manholes 39 EA 2,100.00 81,900 1,056.25 41,194 123,094 18,464.06 141,558 

Optical Fiber (24SM/12MM armored optical fiber) 69000 LF 1.65 113,850 1.50 103,500 217,350 32,602.50 249,953 

Subtotal new campus backbone with new ductbank 1,740,167 

May 31, 2018

quantity material cost labor cost engineering opinion
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electrical cost opinion

Uniform Communications

Western State Hospital - DSHS

BASIS OF OPINION Other PREPARED BY Doug Svee DATE

JOB NUMBER 17-122 CHECKED BY Paul Robiadek OVERHEAD & PROFIT 15%

description number unit unit cost total unit cost total subtotal OH&P total

Intrabuilding Backbone Cabling

Building 8 2                            SF 5,500.00 11,000 4,750.00 9,500 20,500 3,075.00 23,575 

Building 9,17,18,19,20 11                          SF 5,500.00 60,500 4,750.00 52,250 112,750 16,912.50 129,663 

Building 16 2                            SF 5,500.00 11,000 4,750.00 9,500 20,500 3,075.00 23,575 

Building 21 5                            SF 5,500.00 27,500 4,750.00 23,750 51,250 7,687.50 58,938 

Building 28 4                            SF 5,500.00 22,000 4,750.00 19,000 41,000 6,150.00 47,150 

Building 29 4                            SF 5,500.00 22,000 4,750.00 19,000 41,000 6,150.00 47,150 

Subtotal for Intrabuilding backbone cabling 330,050 

May 31, 2018

quantity material cost labor cost engineering opinion
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electrical cost opinion

Uniform Communications

Western State Hospital - DSHS

BASIS OF OPINION Other PREPARED BY Doug Svee DATE

JOB NUMBER 17-122 CHECKED BY Paul Robiadek OVERHEAD & PROFIT 15%

description number unit unit cost total unit cost total subtotal OH&P total

New Cabling from new IDF room

Building 1 8,500            SF 2.50 21,250 1.00 8,500 29,750 4,462.50 34,213 

Building 3 10,200         SF 2.50 25,500 1.00 10,200 35,700 5,355.00 41,055 

Building 4 10,250         SF 2.50 25,625 1.00 10,250 35,875 5,381.25 41,256 

Building 5 16,000         SF 2.50 40,000 1.00 16,000 56,000 8,400.00 64,400 

Building 6 12,100         SF 2.50 30,250 1.00 12,100 42,350 6,352.50 48,703 

Building 8 22,800         SF 2.50 57,000 1.00 22,800 79,800 11,970.00 91,770 

Building 9,17,18,19,20 281,200       SF 2.50 703,000 1.00 281,200 984,200 147,630.00 1,131,830 

Building 10 38,500         SF 2.50 96,250 1.00 38,500 134,750 20,212.50 154,963 

Building 11 9,000            SF 2.50 22,500 1.00 9,000 31,500 4,725.00 36,225 

Building 13 15,000         SF 2.50 37,500 1.00 15,000 52,500 7,875.00 60,375 

Building 15 1,750            SF 2.50 4,375 1.00 1,750 6,125 918.75 7,044 

Building 16 64,600         SF 2.50 161,500 1.00 64,600 226,100 33,915.00 260,015 

Building 21 147,000       SF 2.50 367,500 1.00 147,000 514,500 77,175.00 591,675 

Building 23 8,400            SF 2.25 18,900 1.00 8,400 27,300 4,095.00 31,395 

Building 24 11,500         SF 2.25 25,875 1.00 11,500 37,375 5,606.25 42,981 

Building 25 16,000         SF 2.25 36,000 1.00 16,000 52,000 7,800.00 59,800 

engineering opinionlabor costmaterial costquantity

May 31, 2018
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electrical cost opinion

Uniform Communications

Western State Hospital - DSHS

BASIS OF OPINION Other PREPARED BY Doug Svee DATE

JOB NUMBER 17-122 CHECKED BY Paul Robiadek OVERHEAD & PROFIT 15%

description number unit unit cost total unit cost total subtotal OH&P total

engineering opinionlabor costmaterial costquantity

May 31, 2018

Building 27 44,750         SF 2.25 100,688 1.00 44,750 145,438 21,815.63 167,253 

Building 28 188,000       SF 2.25 423,000 1.00 188,000 611,000 91,650.00 702,650 

Building 29 206,000       SF 2.25 463,500 1.00 206,000 669,500 100,425.00 769,925 

Building 32 6,100            SF 2.25 13,725 1.00 6,100 19,825 2,974 22,799 

Building 33 4,800            SF 2.25 10,800 1.00 4,800 15,600 2,340 17,940 

Building 34 3,900            SF 2.25 8,775 1.00 3,900 12,675 1,901 14,576 

Building 35 11,000         SF 2.25 24,750 1.00 11,000 35,750 5,363 41,113 

Building 50 35,000         SF 2.25 78,750 1.00 35,000 113,750 17,063 130,813 

Building 51 22,000         SF 2.25 49,500 1.00 22,000 71,500 10,725 82,225 

Building 52 11,200         SF 2.25 25,200 1.00 11,200 36,400 5,460 41,860 

Building 53 10,500         SF 2.25 23,625 1.00 10,500 34,125 5,119 39,244 

Building 54 10,600         SF 2.25 23,850 1.00 10,600 34,450 5,168 39,618 

Building 56 10,000         SF 2.25 22,500 1.00 10,000 32,500 4,875 37,375 

Subtotal for Cabling from new IDF Rooms 4,805,088 
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electrical cost opinion

Uniform Communications

Western State Hospital - DSHS

BASIS OF OPINION Other PREPARED BY Doug Svee DATE

JOB NUMBER 17-122 CHECKED BY Paul Robiadek OVERHEAD & PROFIT 15%

description number unit unit cost total unit cost total subtotal OH&P total

engineering opinionlabor costmaterial costquantity

May 31, 2018

New IDF Rooms

Building 1 1                    EA 10,800.00 10,800 8,500.00 8,500 19,300 2,895 22,195 

Building 3 1                    EA 10,800.00 10,800 8,500.00 8,500 19,300 2,895 22,195 

Building 4 1                    EA 10,800.00 10,800 8,500.00 8,500 19,300 2,895 22,195 

Building 5 1                    EA 10,800.00 10,800 8,500.00 8,500 19,300 2,895 22,195 

Building 6 1                    EA 10,800.00 10,800 8,500.00 8,500 19,300 2,895 22,195 

Building 8 3                    EA 10,800.00 32,400 8,500.00 25,500 57,900 8,685 66,585 

Building 9,17,18,19,20 11                 EA 10,800.00 118,800 8,500.00 93,500 212,300 31,845 244,145 

Building 10 4                    EA 10,800.00 43,200 8,500.00 34,000 77,200 11,580 88,780 

Building 11 1                    EA 10,800.00 10,800 8,500.00 8,500 19,300 2,895 22,195 

Building 13 2                    EA 10,800.00 21,600 8,500.00 17,000 38,600 5,790 44,390 

Building 15 1                    EA 10,800.00 10,800 8,500.00 8,500 19,300 2,895 22,195 

Building 16 3                    EA 10,800.00 32,400 8,500.00 25,500 57,900 8,685 66,585 

Building 21 5                    EA 10,800.00 54,000 8,500.00 42,500 96,500 14,475 110,975 

Building 23 1                    EA 10,800.00 10,800 8,500.00 8,500 19,300 2,895 22,195 

Building 24 1                    EA 10,800.00 10,800 8,500.00 8,500 19,300 2,895 22,195 

Building 25 1                    EA 10,800.00 10,800 8,500.00 8,500 19,300 2,895 22,195 

Building 27 1                    EA 10,800.00 10,800 8,500.00 8,500 19,300 2,895 22,195 

Building 28 3                    EA 10,800.00 32,400 8,500.00 25,500 57,900 8,685 66,585 

Building 29 8                    EA 10,800.00 86,400 8,500.00 68,000 154,400 23,160 177,560 

Building 32 1                    EA 10,800.00 10,800 8,500.00 8,500 19,300 2,895 22,195 

Building 33 1                    EA 10,800.00 10,800 8,500.00 8,500 19,300 2,895 22,195 

Building 34 1                    EA 10,800.00 10,800 8,500.00 8,500 19,300 2,895 22,195 

Building 35 1                    EA 10,800.00 10,800 8,500.00 8,500 19,300 2,895 22,195 

Building 50 1                    EA 10,800.00 10,800 8,500.00 8,500 19,300 2,895 22,195 

8 of 9



electrical cost opinion

Uniform Communications

Western State Hospital - DSHS

BASIS OF OPINION Other PREPARED BY Doug Svee DATE

JOB NUMBER 17-122 CHECKED BY Paul Robiadek OVERHEAD & PROFIT 15%

description number unit unit cost total unit cost total subtotal OH&P total

engineering opinionlabor costmaterial costquantity

May 31, 2018

Building 51 1                    EA 10,800.00 10,800 8,500.00 8,500 19,300 2,895 22,195 

Building 52 1                    EA 10,800.00 10,800 8,500.00 8,500 19,300 2,895 22,195 

Building 53 1                    EA 10,800.00 10,800 8,500.00 8,500 19,300 2,895 22,195 

Building 54 1                    EA 10,800.00 10,800 8,500.00 8,500 19,300 2,895 22,195 

Building 56 1                    EA 10,800.00 10,800 8,500.00 8,500 19,300 2,895 22,195 

Subtotal for Cabling from new IDF Rooms 1,331,700 

9 of 9
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Appendix A - Reference Standards 

The following references were used to prepare this study: 

• WAC 296-46B: Electrical Safety Standards, Administration and Installation 

• National Electrical Code, 2014 Edition 

• EIA/TIA 568-C Commercial Building Telecommunications Cabling Standard 

• EIA/TIA 569-D Commercial Building Standard for Telecommunications Pathways and Spaces. 

• EIA/TIA 606-B Administration Standard for the Telecommunications Infrastructure of 

Commercial Buildings 

• EIA/TIA 607-B Telecommunications Bonding and Grounding For Customer Premises  

• TIA-758-B, Customer Owned Outside Plant Telecommunications Cabling Standard.  

• BICSI Telecommunications Distribution Methods Manual 
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30,000 foot view of “what is the potential 

scope of any wireless issues”

GCCSS on behalf of Hargis 2

• This picture is literally at 30K ft as 

seen from Google Earth and a 2 

mile circle around WSH.

• There are systems outside of the 

WSH campus that effect workers 

as well as systems inside the 

campus.

• Our objective is to identify those 

factors that contribute to WSH 

and suggest ways to solve the 

observed problems.

• We will be discussing WSH 

repeaters and paging, cellular, 

and safety 911 systems.



Building(s) Layout
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Building(s) Layout

GCCSS on behalf of Hargis 4



Construction materials used for various buildings
Key factor when comparing predictive coverage analysis tools to 

determine what the internal building signal should be.

GCCSS on behalf of Hargis 5

Also see tabular form of building materials and penetration loss figures



Signal Measurements for UHF Frequencies

GCCSS on behalf of Hargis 6

462.0125Mhz Repeater: located in a closet in the ground floor of the CFS Building

464.6750Mhz Repeater: located in the top floor of the ADMIN building in Bell Tower 

462.9000Mhz Paging:     located in the top floor of the ADMIN building in Bell Tower

(Note:  measurements for 464.675Mhz and 462.9000Mhz from the Bell Tower are the same)



Survey Area of Administration Building
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Administration Building 462/464Mhz TX Measurements

GROUND LEVEL/LEVEL A

UHF    -94 -56

UHF    -99  -24   

UHF    -n/o  -50   

UHF    -n/o  -52   

UHF    -96  -25   

UHF    -66  -96   UHF    -n/o   -39   

UHF    -n/o  -59   UHF    -n/o  -43   UHF    -n/o  -61   

UHF    -82  -63   

UHF    -n/o  -63   

UHF    -n/o  -71   

GCCSS on behalf of Hargis 8

Outside Sample Point and a “good � great signal” (ground level only)

Inside Sample Point “acceptable � useable Signal”  >-95dbm

Inside Sample Point “below acceptable � un-useable Signal” <-95dbm

UHF    -99  -24   

Radio on Bell Tower, Administration Building 18

Radio on first floor of CFS

Note:  a      Indicates that one of the two frequencies is unusable.



UHF    -94 -56

UHF    -99  -24   

UHF    -96  -25   

UHF    -66  -96   

UHF    -90  -51   UHF    -n/o -73   

UHF   -n/o -67

GCCSS on behalf of Hargis 9

WSH 462/464Mhz TX Measurements

BASEMENT LEVEL/LEVEL B

Outside Sample Point and a “good � great signal” (ground level only)

Inside Sample Point “acceptable � useable Signal”  >-110dbm

Inside Sample Point “below acceptable � un-useable Signal” <-110dbm

UHF    -99  -24   

Radio on first floor of CFSv

UHF    -n/o -68 

UHF    -n/o -68 UHF    -n/o -43 UHF    -n/o -56 

UHF    -n/o -56 

UHF    -n/o -54 

Note:  a      Indicates that one of the two frequencies is unusable.

Radio on Bell Tower, Administration Building 18



Inside Sample Point “acceptable �

useable Signal”  >-95dbm

Outside Sample Point and a “good �

great signal” (ground level only)

Inside Sample Point “below acceptable 

� un-useable Signal” <-110dbm

UHF -27, -74

WSH 462/464Mhz TX Measurements

CFS Building (Lower Level)

UHF -44, -87 UHF -60, -101 UHF -86, -97

UHF -96, -79 UHF -87, -86

UHF -29, -56

The transmitter and antenna are located in the  

closet in this ground floor.   The first signal level is 

from this transmitter

The transmitter and antenna for the second signal 

levels come from the Bell Tower.  Additionally, the 

signal level for the paging frequency are the same.

The measurements show about a 10-to-15db loss at 450Mhz.



Inside Sample Point “acceptable �

useable Signal”  >-95dbm

Outside Sample Point and a “good �

great signal” (ground level only)

Inside Sample Point “below acceptable 

� un-useable Signal” <-110dbm

UHF -96, -74

The measurements show about a 10-to-15db loss at 450Mhz.

WSH 462/464Mhz TX Measurements

CFS Building (First Level)

UHF -59, 96 UHF -96, -74 UHF -99, -65

UHF -98, -67 UHF -98, -73

UHF -40, -53

The transmitter and antenna are located in the  

closet ONE FLOOR BELOW.   The first signal level is 

from this transmitter

The transmitter and antenna for the second signal 

levels come from the Bell Tower.  Additionally, the 

signal level for the paging frequency are the same.



Objective:  Which buildings are most susceptible to signal losses.

GCCSS on behalf of Hargis 12

Assumptions:  Not all buildings were measured.  However, common building materials 

equals similar levels of signal loss at frequencies.



Signal Measurements for 700Mhz Frequencies 

used by the Combined Communication Network 

for Pierce County

These are a part of the frequencies that make 

up criterial for complying with IBC Fire Cole 510.

GCCSS on behalf of Hargis 13



Combined Communication Network for Pierce County 700Mhz

GROUND LEVEL/LEVEL A

700    -62

G2

G1

G3

G4A3

A1

A4A2 A5 A6

A8

A7

700    -81

700    -75

700    -89

700    -77

700    -88

A9
700    -85

700    -86 700    -100 700    -96

700    -87

700    -100

700    -87

GCCSS on behalf of Hargis 14

Outside Sample Point and a “good � great signal” (ground level only)

Inside Sample Point “acceptable � useable Signal”  >-95dbm

Inside Sample Point “below acceptable � un-useable Signal” <-95dbm



Combined Communication Network for Pierce County 700Mhz

BASEMENT LEVEL/LEVEL B

Outside Sample Point and a “good � great signal” (ground level only)

Inside Sample Point “acceptable � useable Signal”  >-95dbm

700    -62
700    -81

700    -77

700    -88

700    -92

700    -78

700    -89

700    -98 700    -96 700    -83

700    -89

700    -101

700    -98

G2

G1

G3

G4B3

B1

B4B2 B5 B6

B8

B7

B9

GCCSS on behalf of Hargis 15

Inside Sample Point “below acceptable � un-useable Signal” <-95dbm



Training Center
700  -86

700 -86

700  -92

Combined Communication Network for Pierce County 700Mhz

Training Building

Inside Sample Point “acceptable �

useable Signal”  >-95dbm

Outside Sample Point and a “good �

great signal” (ground level only)

Inside Sample Point “below acceptable 

� un-useable Signal” <-95dbm

The measurements show about a 5-to-7db 

loss at 700Mhz.

Also shows that CCNPC works well in this 

building and would pass a Fire Code 510 

measurement.

700 -81

700 -81

700 -81



Inside Sample Point “acceptable �

useable Signal”  >-95dbm

Outside Sample Point and a “good �

great signal” (ground level only)

Inside Sample Point “below acceptable 

� un-useable Signal” <-95dbm

Combined Communication Network for Pierce County 700Mhz

CFS Building (Lower Level)

700 -96
700 -106

700 -106 700 -NF 700 -107700 -98 700 -112

The measurements show about a 15-to-20db loss at 700Mhz.

Also shows that CCNPC  does NOT work well in this building and would FAIL a Fire Code 510 measurement.



Inside Sample Point “acceptable �

useable Signal”  >-95dbm

Outside Sample Point and a “good �

great signal” (ground level only)

Inside Sample Point “below acceptable 

� un-useable Signal” <-95dbm

Combined Communication Network for Pierce County 700Mhz

CFS Building (Lower Level)

The measurements show about a 10-to-15db loss at 700Mhz.

Also shows that CCNPC  does work reasonably well in this building and may pass a Fire Code 510 measurement.

700 -88 700 -87 700 -97
700 -92

700 -88

700 -95

700 -88



Repeater stations for Security, IT, etc. @ CFS

GCCSS on behalf of Hargis 19

462.0125Mhz Repeater: located in a closet in the ground floor of the CFS Building

464.6750Mhz Repeater: located in the top floor of the ADMIN building in Bell Tower 



Repeater Block Diagram

CFS 462.0125Mhz

GCCSS on behalf of Hargis 20

30ft LMR400 Coax

0.81db Loss

Closet and ceiling on 1st floor of CMU

Photo not available of 

network junction terminal

Data closet on 3rd floor of CMU

40 Watts 

output

RFS BA6012-1

0.0 db Gain

WiFi air interface to Bell 

Tower repeater junction



Paging System and Bell Tower 

Equipment
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Paging Frequency and System

GCCSS on behalf of Hargis 22

Direct inward dial numbers (DID) available.

The paging system is fairly simple in its architecture.   The 

controller (paging generator) automatically answers it’s 

own extension and the user presses a short code of 

numbers.   

There is a provision in the phone system to dial from 

outside of the WSH extensions. GCCSS tested, with the IT 

staff, and it didn’t function.



Paging Frequency and System

GCCSS on behalf of Hargis 23

The Prism ipBSC paging controller is still 

currently in production and the manufacture 

supports this model used by WSC 

There was a set of spares found 

in the back of the cabinet that 

should be tested or rotated 

with the active units 

periodically.

GCCSS did observe that several voice pages were 

over-modulated and distorted.   This could be a cause 

of audio settings from the Prism controller to the 

base station transmitter.   GCCSS reported the 

findings to IT for a potential trouble ticket.



Old Equipment

GCCSS on behalf of Hargis 24

Several pieces of old equipment found 

in the Bell Tower should be removed.   

Especially, those old and unused 

modules that are nested within the 

working cabinets.

There is very little labeling or 

identification of how the equipment is 

configured and this correction will aid in 

future trouble-shooting.



Bell Tower Antenna Grounding

GCCSS on behalf of Hargis 25

GCCSS general observation regarding the 

installation practices of the antennas and radios 

that were inspected would be considered “fair-

to-good”.

Grounding , weather-proofing and connections 

appeared good.   The antennas tested showed 

that proper readings from our meters.

GCCSS found in all cases that LMR400 RF cables 

were used which re non-riser fire rated.

The cabling for the antennas  that are in the Bell 

should be changed from LMR400 to ½” or 7/8”

riser rated cable.



Bell Tower Radio Equipment

GCCSS on behalf of Hargis 26

The equipment is 

aging but still 

supported by the 

manufactures.



Remote Base in Bell Tower

GCCSS on behalf of Hargis 27

This remote base radio is located in 

the Bell Tower and appears to have a 

remote connection through the IT 

department.   It’s connected to an 

antenna feed that we were unable to 

trace.   

No corresponding antenna was 

located on the roof of the Bell Tower.

It’s believed that it may be connected 

to the security desk at the main 

entrance……



Portable Radio Software (Code Plug)
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Code Plug Analysis

GCCSS on behalf of Hargis 29

Code Plugs create the software features programmed into each 

portable radio that make the unique personalities for the capabilities 

of that radio.  



Code Plug Analysis
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Code Plugs work with the system capabilities and thus require 

“matching” the desired operation to the system capability.



Code Plug Analysis

GCCSS on behalf of Hargis 31

Currently the encryption feature for secure voice is not being used.

Easy to buy a scanner



Code Plug Analysis

GCCSS on behalf of Hargis 32

Features programed but probably not even known to users.

GCCSS believes that the code plugs denote 

approximately 94 separate radios for the private 

call settings.

Somewhere, we thought that the number of radios 

as being >250 units.  The disparity could be 

duplicated settings.



Code Plug Analysis

GCCSS on behalf of Hargis 33

Code Plug changes to the operation require thoughtful review, 

implementation and TRAINING.  Basically, make small changes that 

are tested and good staff training.

Feature Change 

by user group

Test 

Feature

Training to User 

Group

What features 

are MOST 

important

Obtain feedback 

and functional 

operation

Groom and test the features and 

functions now and you’ll better 

determine what is needed in any 

new system



FCC Licenses

GCCSS on behalf of Hargis 34



WSH Licensed Frequencies 

GCCSS on behalf of Hargis 35

GCCSS didn’t find any uses or transmitters for two frequencies



Licenses for 155.34Mhz
GCCSS did not find any associated radios on the WSH campus for the use of this frequency.
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This frequency is used generally for hospital 

and emergency transport or a system 

known as H.E.A.R. (Hospital Emergency 

Ambulance Radio).

There are 183 WA hospitals and medical 

centers with licenses on this frequency.

There is a group of frequencies associated 

with H.E.A.R.:

155.34Mhz for Hospital and Transport

121.50Mhz for Aircraft

40.500Mhz for Military Air/ground
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462.0125 Mhz License KNAE967 (Repeater)

Under the FCC rules for IG-Industrial/Business Pool, Conventional there is “NO 

Interference Protection”.  This license will expire and need to be renewed in Nov. 2025

Actual transmitter is within 

tolerance of FCC rules.
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464.675 Mhz License KNAE967 (Repeater)

Under the FCC rules for IG-Industrial/Business Pool, Conventional there is “NO 

Interference Protection”.  This license will expire and need to be renewed in Nov. 2025

Actual transmitter is within tolerance of FCC 

rules.  Should be corrected next time someone 

gets into the files
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462.900 Mhz License KNAE967 (Paging)

Under the FCC rules for IG-Industrial/Business Pool, Conventional there is “NO 

Interference Protection”.  This license will expire and need to be renewed in Nov. 2025

Actual transmitter is within tolerance of FCC 

rules.  Should be corrected next time someone 

gets into the files
GCCSS did not find any corresponding radio 

equipment for this licensed frequency.
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456.6375 Mhz License KNAE967 (Simplex)

Under the FCC rules for IG-Industrial/Business Pool, Conventional there is “NO 

Interference Protection”.  This license will expire and need to be renewed in Nov. 2025

This location is not defined as a point 

rather an distance of 32KM for use 

between portable units.

This is a typical licensed 

configuration and there are no 

issues.



462.0125 Potential Interference
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Data from FCC license data base.

Given that this 

frequency is used as 

a down-link to the 

WSH user devices 

and the signal from 

the WSH transmitter 

is substantially 

greater 18db over 

any interfering 

signals it is highly 

unlikely that any 

interference should 

exist or interrupt the 

user experience. 



462.0125 Potential Interference
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Green = WSH Licensed Location

Yellow = Potential Interference

RED = No Potential Interference



911 Outside Operations on 700Mhz
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CCN 700Mhz Measurements
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Fire Code Section 510: -95dbm is the least useable signal

User typical experience: -105 for typical quality of use 



Combined Communication Network for Pierce County 

700Mhz
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Building Composite
Measured 

Buildings

Near Side 

Signals
In-Building

Outside Signals on near-

side of CCNet site.
9, 17, 18, 19, 20, -62, -77 N/A

Outside Signals on far-side 

of CCNet site.
9, 17, 18, 19, 20 -81, -88 N/A

Main Floor Ground Level A. 9, 17, 18, 19, 20 N/A
(~ -12.5 db building loss with a 

maximum of -19db)

Concrete to thick concrete 

and brick ½ basement floor
9, 17, 18, 19, 20 N/A

(~ -14.6 db building loss with a 

maximum of -20db)



Combined Communication Network for Pierce County 

700Mhz
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Building Composite
Measured 

Buildings

Near Side 

Signals
In-Building

Outside Signals on near-

side of CCNet site.
CFS and Training -62, -77 N/A

Outside Signals on far-side 

of CCNet site.
CFS and Training -81, -88 N/A

Main Floor Ground Level A. CFS N/A
(~ -15db building loss with a 

maximum of -19db)

Concrete to thick concrete 

and brick ½ basement floor
CFS N/A

(~ -17 db building loss with a 

maximum of -20db)

Brick and metel Training
-62, -77

(~ -10db building loss with a 

maximum of -15db)



Signal Survey Area of Administration Building

CCN 700 Mhz

Outside Sample Point (ground level only)

Inside Sample Point (per floor)
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Near-Side Measurement locations
Far-Side Measurement locations



Combined Communication Network 

for Pierce County 700Mhz
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Predicted coverage analysis plot of the 

campus from the CCN tower located at 

1.1mi SSE of campus.   

Measurements outside are +5db and -12db 

from the plot references.

This network should operate down to a level 

of -110db.



Combined Communication Network 

for Pierce County 700Mhz

Site at 391’ MSL

Antenna @ 500’ AGL

Distance to Hospital 1.1 Mi.

Hospital @ 240’ MSL
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Combined Communication Network 

for Pierce County 700Mhz
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Potential Obstruction

WSH West Campus



Combined Communication Network 

for Pierce County 700Mhz
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NO Obstruction

WSH East Campus



800 Mhz Link
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800 Mhz HSPCOM Link
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Bell Tower 

transmitter

Bell Tower directional antenna to the east.

Operator console located at the front lobby appears 

to be the only location where operation of the radio 

and dispatch.



Water Pumping and Storage
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WATER PUMPING and STORAGE

GCCSS on behalf of Hargis 55

There are two distinct wireless systems 

connected to the “Plumbing” Bldg 3.

There is a UHF directional beam that is pointed

to the pumping station and an omni directional

2.4Ghz antenna connected to an alarm system

in the plant. It’s unknown where the 2.4Ghz

antenna derives its end data but appears to

have responsive water pressure readings back

to a fault recorder.

Most cities have taken all these type devices

and converted to fiber that will support more

specific measurement and control(s) along with

security for doors and cameras.



Pumping and Water Storage
Most Cities are running fiber to their pumping and storage facilities
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Pumping and Water Storage
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GCCSS doesn’t have confirmation that this is 

the pumping station



Pumping and Water Storage
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This particular antenna/coax is for water-works 

monitoring.   The unit appears “dead” however 

it is connected and alarms when powered 

down.  Normally these units are used when 

fiber isn’t available for the radio link.

The company is 

still in business.  

This model is 

not sold or 

supported any 

longer at least 

according to 

the published 

web site.



Wireless Carrier Services
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Wireless Carrier Services
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General note @ coverage measurements for the slides below:

� GCCSS collected over 400,000 data points for the campus and surrounding area.

� Each wireless carrier uses it’s own signal strength to represents how many “bars” 

show on the phone devices.    GCCSS has normalized the “bars” to mean the same 

signal strength for each wireless carrier.

Wireless Carrier General Area Coverage Campus Coverage

T-Mobile 1 1

Sprint 4 2

AT&T 2 3

Verizon 3 4



Verizon General Area Coverage
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WSH Campus



Verizon Coverage on WSH Campus
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T-Mobile General Area Coverage
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WSH Campus
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T-Mobile Coverage on WSH Campus



Sprint General Area Coverage
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WSH Campus



Sprint Coverage on WSH Campus
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AT&T General Area Coverage
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WSH Campus



AT&T Coverage on WSH Campus
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Closest wireless site is the water tank to the north occupied by Sprint and T-Mobile

This water tank site is very 

close to WSH and the signals 

from T-Mobile and Sprint are 

better than AT&T and Verizon.   

However, neither have the 

building penetration that is 

needed.



Where to Place a Wireless Compound

GCCSS on behalf of Hargis 70



Correction Activities Started by WSH

From our initial visit with Mike Hull on Thursday January 4, 2018:

• Day Wireless:  GCCSS understands that a request has been made of Day Wireless 

(Motorola) for a “unified 2-way system” that costs under $250,000.

• If vendors wish to compete in proposing systems, they should be charged with 

detailed features and functions of the existing and proposed systems in writing and 

reviewed with WSH in a structured meeting.   Additionally, any representation, 

promises or features should be an exhibit to a purchase/maintenance agreement.  

Always avoid paying maximum price for a system and then even more for the 

features you thought you were to get or might want to incorporate.

• Verizon: GCCSS understands that a request has been made to Verizon about a plan to 

located a wireless site on the building or grounds of WSH.   As of our visit, Verizon has not 

responded to any request.
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Wireless Compound
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The need for a separate wireless compound comes from these factors:

1. Locating a wireless carrier company like Verizon or AT&T onto the WSH campus 

without locating their equipment on any roof tops.

2. Finding a more suitable and central location for the WSH communication radios.

The location selection comes from these factors:

a) Centrally located on the campus between the two major building complexes.

b) Outside of any 20 year build plans.

c) Available to wireless carriers without having it’s contractors/security for access.

d) “building” labeled location is off a logical end of the existing building.

e) “trees” is nestled in the grove of trees adding camouflage for ease of zoning.



Wireless Compound (Towers)
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Typical 150ft Tall 

Structures to host 

wireless carriers and 

WSH communication 

Equipment

Mono-pine to match 

trees and nestled in 

the “tree” area.

Mono-pole does not 

match anything and at 

the end of the 

“building” area.



Wireless Compound (Shelter)
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This is a typical “bullet proof” 

communication shelter for two-way (WSH) 

type equipment.  

Air conditioning, batteries, generator, etc.

This is what a typical installation looks 

like for wireless carriers.

Outdoor cabinets, racks, batteries, etc.



Logical Location(s) for a Communication 

structure and equipment area
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Fire and CCNet (700Mhz)

How to comply with IBC Fire Code 510

GCCSS on behalf of Hargis 76

Receiver From 

Fire in the 153Mhz

band

RX/TX From Combined 

Communications Network in 

the 700Mhz band

Internet cloud 

back to each 

of the 

system(s)

New WSH Shelter

Place their antennas on a new 

structure
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