ADDENDUM No. 1

CITY OF SAN ANTONIO
CAPITAL IMPROVEMENTS MANAGEMENT SERVICES

PROJECT NAME: Bitters Brush Site Crew Quarters (Project No. 55-00024)
DATE: August 29, 2013

This addendum is separated into sections for convenience; however, all contractors, subcontractors,
material men, and other parties shall be responsible for reading the entire addendum. The failure to
list an item or items in all affected sections of this addendum does not relieve any party affected from
performing as per instructions, providing that the information is set forth one time any place in this
addendum. These documents shall be attached to and become part of the Contract Documents for
this project.

QUESTIONS AND ANSWERS

1. Will the job site require Air Quality Testing?

Answer: The contract documents require that a Site Specific Health and Safety Plan (SSHSP) and a
Waste Management Plan (WMP) be prepared and implemented by the Contractor. These plans
require approval from the Owner prior to beginning work at the site. We would expect that air quality
testing will performed as part of the SSHSP and WMP. The air quality testing shall be sufficient to
demonstrate the safety of all workers and the environment. It is also noted that the contract
documents require that a qualified Health and Safety Officer and/or Environmental Consultant be
responsible for the safety of all workers and the environment and design the air quality testing
program for the project. This person/company shall be experienced in this type of work and should
have the proper education and training including HAZWOPPER 40 hour and supervisory
certifications.

2. We believe the 124 Calendar days specified for construction is insufficient.

Answer: Time for the construction of the project is extended to 170 Calendar days.

3. Does the Panduit Installer need to be certified?

Answer: Yes. The cable installer is required to be Panduit Certified. Refer to attached COSA
Cabling Standards for details.

4. Are there data plans listed for the RCDD or will they be designed?

Answer: Yes. Refer to the “T” drawings and the attached COSA Cabling Standards for details.

5. What type of scheduling software does the City use?

Answer: COSA requires P5 or higher, or Contractor 4.1 or higher for project scheduling.
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CLARIFICATIONS

1. The structure is intended to be an all wood structure (no metal studs). All interior and exterior
walls should include 2 inch by 6 inch wood studs.

2. Install continuous gutters 5 inches wide by 10 inches deep. Gutters shall be metal and painted
(same color as roof). Install a total of 3 downspouts, 3 inches by 4 inches. Downspouts shall
be metal and painted (color to be selected by City). Downspouts are to be located at
northwest, northeast, and southeast corners of the building. Extend downspouts to grade and
provide 2 foot by 4 foot concrete splash pad.

3. Remove any references to VCT flooring inside the building. Floor material shall be 12 inch by
12 inch ceramic tile as specified on Drawing A1 (Room Finish Schedule).

4, Two cameras will be installed on the exterior of the building. The references to cameras C1,
C2, C5, C6, C7, C8, and C9 in Detail Key Note 4 on the Telecommunications Backboard
Detail on Drawing T1.01 should be deleted.

CHANGES TO THE DRAWINGS
1. Replace the 4 inch rubber base with a matching tile base at the base of all walls in the
Workroom (100), Office #1 (106), Office #2 (105), HVAC (110), Computer Room (104),

Hallway (108), Supplies (108), and Storage (107).

2. Replace the 4 inch rubber base with matching tile from floor to ceiling on % inch backer board
on all walls in rooms Women's (101 and 103), Men’s (102 and 104).

END OF ADDENDUM No. 1
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ADDENDUM REVIEWED & APPROVED BY:

‘é ",/'\\.__ %’ g@“/g
(oo

CIMS Project Manager Stacy Gonzales Date

NOTICE TO PLANHOLDERS:

Please insert this Addendum into your copy of the Project Construction Documents.

CITY OF SAN ANTONIO
DEPARTMENT OF CAPITAL IMPROVEMENTS MANAGEMENT SERVICES
CONTRACT SERVICES DIVISION

RECEIPT OF ADDENDUM NUMBER(S) 1 IS HEREBY ACKNOWLEDGED FOR PLANS
AND SPECIFICATIONS FOR CONSTRUCTION OF: Bitters Brush Site Crew Quarters
FOR WHICH BIDS WILL BE OPENED ON Tuesday September 10 at 2:00 PM CST

THIS ACKNOWLEDGEMENT MUST BE SIGNED AND RETURNED WITH THE BID
PACKAGE.

Company Name:

Address:

City/State/Zip Code:

Date:

Signature

Print Name/Title



City Of San Antonio

Information Technology Services
Department

Cabling Standards

Version 1.0

Bart Mulcahy
Manager
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1. Scope

1.1 Products and Applications Included

A structured cabling system is a complete collective configuration of cabling and associated hardware
on a premises which, when installed properly, provides a comprehensive telecommunications
infrastructure. This infrastructure is intended to support a wide range of telecommunications services
in a converged environment such as voice, video and data networks.

1.2 Responsibility

The City of San Antonio (herein referred to as the City), Information Technology Services Department
(ITSD) is responsible for the standards and management of the installation and maintenance of
structured cable systems for data and voice systems, also commonly referred to as low voltage cabling.

1.3 Purpose

The purpose of this document is to provide guidelines for all aspects of the installation and
maintenance of these cable systems in the various facilities owned and leased by the City of San
Antonio.

Adherence to the standards described in this document is vital to providing services to the various city
departments and citizens serviced by City communication networks.



2. How to use this document

2.1 Qualifications, Procedures, And Products

The City Information Technology Service Department’s cable standards document is divided into the
following major sections with subsections providing detail.

Contractor Qualifications
Installation Procedures
Acceptable Products

2.2 Standards

Where this document conflicts with published standards, BICSI manuals, or industry best practices,
this document will prevail.

Deviations from the standards described in this document must be approved by the ITSD
Communications Manager or designated point of contact prior to installation.

A request for deviation must be submitted in writing and include drawings, part numbers, cut sheets,
and a valid reason for deviating from the standard.

2.3 Changes

Recommendations or suggestions for changes are invited and must be submitted as a request for
deviation.

2.4 Regulatory and Other Requirements

a) All information in this document is intended to conform to the National Electrical Safety Code
(ANSI/IEEE C2) and National Electrical Code (ANSI/NFPA 70). Installers should always follow the
NESC, NEC, applicable state and local codes, manufacturer’s instructions, and contract documents
when installing telecommunications cabling.

b) Only qualified persons familiar with telecommunications cabling should perform the work described
in this document. It is recommended that all work be performed in accordance with NFPA 70E,
Standard for the Electrical Safety in the Workplace.

c) General requirements for installing electrical products and systems are described in the latest version
of NECA 1, Standard Practices for Good Workmanship in Electrical Contracting (ANSI). Other NEIS
provide additional guidance for installing particular types of electrical products and systems. A
complete list of NEIS is provided in Appendix D. The installation should follow the NEC, applicable
state and local codes, and manufacturers’ instructions for the installation of electrical and
telecommunications products and systems.



d) Information within this document is intended to comply with the following standards.
» ANSI/NFPA 70-2005; National Electrical Code

» ANSI/TIA 455-78-B-2002; Optical Fibres — Part 1-40: Measurement Methods and Test Procedures
— Attenuation

* ANSI/TIA 598-C-2005; Optical Fiber Cable Color Coding

* ANSI/TIA 526-7-1998; Optical Power Loss Measurements Of Installed Single-mode Fiber Cable
Plant

* ANSI/TIA 526-14-A-1998; Optical Power Loss Measurements Of Installed Multimode Fiber Cable
Plant

* ANSI/TIA 568-B Series-2001; Commercial Building Telecommunications Cabling Standard

* ANSI/TIA 606-A-2002; Administration Standard for the Telecommunications Infrastructure of
Commercial Buildings

* ANSI/J-STD 607-A-2002; Commercial Building Grounding (Earthing) and Bonding Requirements
for Telecommunications

* ANSI/TIA 569-B-2004; Commercial Building Standard for Telecommunications Pathways and
Spaces

* TIA/TSB 140-2004; Additional Guidelines for Field-Testing Length, Loss and Polarity of Optical
Fiber Cabling Systems



3. Qualifications

3.1 Contractor

Qualified cabling contractors must be a PCI, Panduit Certified Installation company and have a BICSI
Registered Communications Distribution Designer (RCDD) on staff. BICSI Certified Technicians are
preferred, but not mandatory.

3.2 Technicians

Cable technicians must be capable of working independently and serving as a “lead tech” with the
following current certifications. Refer to the list of qualifications.

Panduit Copper certification.
Panduit Fiber certification.

The duties and responsibilities of a cable technician include basic skills for the Information Transport
Systems (a.k.a., telecom, voice & data, or structured cable) industry. Basic skills such as the ability to
install and terminate copper and fiber optic cable; build out equipment rooms, closets and racks; setup
configure and use copper and fiber optic test equipment; read and understand blue prints and related
technical documentation; and perform overall installations according to industry standards, best
practices, and manufacturer specifications.

The cable technician must be able to demonstrate and perform the following:

o Perform Site Surveys o Termination
- Use Construction Plans and specifications - Complete IDC terminations (i.e., 66, 110)
- Conduct visual site survey and inspections - Terminal blocks
- Pull horizontal cable - Patch panels
- In conduit - RJ-45 connector
- In open ceiling
- Pull optical fiber optic cable
- In innerduct
o Build-out Equipment Rooms (Closets) o Connectors
- Determine equipment layouts - Assemble and install
- Mount/install backboards - modular plugs (RJ-45)
- Mount/install cross terminals - Coaxial connectors
- Mount/install racks & patch panels - Crimp connectors
- Install optic fiber panels & hardware - Optical fiber connectors
ST,SC&LC
- Demonstrate color codes (T-568A/B)
o Install Grounding Infrastructure o Testing
- Know electrical codes - Copper Category 5e/6 certification using
- Know National Electric Code® hand held test equipment (Fluke,
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- Install grounding backbones & busbars

Installation of Work Area Outlets
- Wall
- Floor
- Power pole & modular furniture
- RJ-45 connector
- Modular jacks
Pulling Backbone Cable
- Pull backbone cable
- Bottom up or top down
- Horizontal to floor and ceiling
Firestopping
- Core firewall
- Install sleeves
- Pull cable
- Install intumescent materials and backing
Pre-termination
- Organize, form, dress cable
- Determine length & slack required
- Label cables

WireScope)
- Optical fiber; Single & Multimode using a
light source and power meter
Troubleshooting
- Diagnose, identify, and correct

- Copper cable problems

- Optical fiber cable problems

Retrofits
- ldentify active circuits
- Implement cutover

Administrative Tasks

- Document test results

- Document as-built drawings (red lines)
- Complete daily reports

- Order/inventory materials

Remain current on industry best practices
and manufacturer requirements

Keep up with standards and codes

3.3 Test Equipment

The contractor must have cable certification test equipment capable of certifying Category 5e,

Category 6, and multi mode and single mode fiber optic cable installations, such as the following.

Technicians must be proficient with the test equipment being provided by the contractor.
Agilent, WireScope Pro or most current

Fluke, DTX-1800 or most current
ldeal, LanTek6 or most current

3.4 Tools

The contractor is responsible to insure that each technician has and maintains the tools and other
equipment necessary to perform the specific tasks assigned.

Personal hand tools, refer to the attached list.

Ladders, refer to the attached list.
Cable test and certification equipment

3.5 Mandatory Tools for Cable Technicians

D814 Punch Tool with 66 Blade
D814-88 Punch Blade
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4” Straight Screwdriver

6” Straight Screwdriver

4” Phillips Screwdriver

6” Phillips Screwdriver

Snips

Side Cutter

Wire Strippers

Flashlight, 2-AA batteries
Small Tool Bag or Tool Box
Pliers

Needle Nose Pliers

Channel Lock Pliers

Utility Knife

Adjustable “Crescent” Wrench
3/8” Drive Ratchet and Socket Set
12” Hack Saw

10” Sheetrock Saw

Tape Measure

16-0z. Hammer

Punch or Scratch All

Torpedo Level

Toner and Tracer

25-ft.Fish Tape

Cordless Drill

Large Tool Bag or Tool Box
Digital Multimeter (volt-ohm meter)
Mod Tap SLT3

Buttset

Soft Side Technician Bag
RJ-Crimp Kit (RJ-45/11)
RG58, RG59, and RG11 Crimper
Pin Crimper

Coax Stripper

Soldering Iron

3.6 Installation Team & Special Tools (on van or truck)

6-ft., Fiberglass, Type I, 350 Lb., Step Ladder (2)

8-ft., Fiberglass, Type I, 350 Lb., Step Ladder (2)

Corded Heavy-Duty Hammer Drill

Cable Spool/Reel Jacks

Manufacturer Specific Crimp/Termination Tools

Cable Test/Certification Equipment

WireScope Pro or 350; Fluke DSP-4000 or DTX; LanTek 6 or 7
2-Wheel Hand Truck (dolly)



4. Acceptable Products

4.1 City Inside Plant Standards

The City has standardized on the following products for copper and optical fiber installations.

Copper connectivity products — Panduit

Copper cable — General or Panduit Cable Manchester
Optical fiber connectivity — Corning or Panduit
Optical fiber cable — Corning

Equipment cabinets or racks — Chatsworth

Grounding and bonding — Chatsworth or Panduit
Cable support — Erico/Caddy or Panduit

The City may substitute other manufacturers as needs arise.

Deviations must be requested as described in the How to Use This Document section.
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5. Network Installation Summary

The following section is a summary of installation requirements. These items are discussed in more
detail throughout this document.

5.1 Building Connectivity

The City employs various communication services for building connectivity. The following
communications services are commonly used:

Carrier-based (Telco) Point to Point T-1

Carrier-based cable modem service

Carrier-based Ethernet with a copper 8PC handoff

Carrier-based Ethernet with a multi-mode (LC) handoff

Private Ethernet with a copper 8PC handoff

Private Ethernet with a multi-mode fiber (LC, SC, and ST) handoff

Private Ethernet with a single-mode fiber (LC, SC, and ST) handoff

Private Optical (OC-48, OC-192) fiber with single mode fiber (LC, SC) handoff

5.2 MDF/IDF Room Architecture

A MDF/IDF Room provides a controlled environment to house telecommunications equipment and
connecting hardware. It is also the demarcation point for all Facility, Backbone, Riser and horizontal
cabling. This room is not to be shared with Electrical service, Security, Paging, Video Surveillance or
alarm systems. This room should be located as close to the center of the building as possible.

The minimum dimensions for the MDF/IDF is 6” x 8” with a 9’ ceiling and a 36” door opening
outward. This room will support up to 80 City Personnel.

For buildings that house more than 80 people the minimum MDF/IDF size shall increase to 10” x
10’with a 9’ ceiling and an outward swing 36 door. ITSD should be contacted during the design phase
to determine final room layout.

On buildings requiring a MDF and one or more IDF’S the distance between rooms should be limited to
180 meters.

Within this document there are “rules” and “guidelines”. The rules shall be followed precisely, while
the guidelines should be applied using common sense and improvising where necessary.

5.2.1 Plywood Backboard

One wall in any MDF/IDF will be completely covered with %" fire rated plywood with stamps
visible for inspection and if possible placed on a permanent wall and no more than 12 above
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finished floor level. Fire rated Plywood backboard should never be painted and the fire rated
stamps shall be visible after installation. In the event that non fire-rated backboard is used, two
coats of flame-retardant paint shall be used to paint the plywood.

Plywood backboards shall be used for installing AT&T, Time Warner, Grande and other
service providers and other equipment requiring wall mounting. Any riser/backbone cable that
may require lightning protection/bonding and should also be mounted on the wall

5.2.2 Cable Entry

Backbone and Riser Cable entry — floor/ceiling — should be located on the plywood covered
wall starting on the left side of the wall. Protectors shall be terminated on this wall converting
from underground cable to inside cable and extended into the data cabinet. This installation is
pre-engineered and the work done by contractors.

Conduit or sleeve should penetrate the walls 6, with ends protected by plastic, or other
appropriate bushings, to prevent cable abrasion during installation.

5.2.3 Fire Stopping

Fire stopping material shall be in place after all cable and wire construction involving
penetration through fire barriers.

5.2.4 Grounding

Grounding is the electrical connection to earth, normally through the earth electrode system and
must comply with local fire code.

Aluminum cable sheath as well as protectors shall be grounded using #6 copper running to the
building ground (Electrical ground, or a ground rod, specified on the original engineering
drawings).

Additionally, all racks, cable trays, and shelving shall be grounded using #6 copper running to
building ground when compatible with required electrical codes, the grounding instructions and
requirements of the equipment manufacturer should also be followed. Cable tray that is bolted
together (metal-to-metal connection) needs to be grounded with grounds straps after bonding
has occurred.

5.2.5 Bonding

Bonding is the electrical connection between two metallic surfaces to provide a low resistance
path between them.

Bonding shall be by #6 copper, cabinet to cabinet or cable tray to cable tray. Paint will have to
be removed on painted surfaces to ensure a good connection.
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5.2.6 Arranging Equipment Cabinets within the MDF/IDF Room for 80+ Personnel

The following guidelines shall be observed concerning the arrangement of equipment cabinets
within the MDF/IDF rooms: See Figures 1-1, 1-2, and 1-3.

Note: Paragraphs A and B refer to the distance between the equipment cabinets and the
reference wall. Designers should take into consideration the equipment to be placed in a rack
when laying out rack placement within a room.

A. There shall be no less than 48 clearance between the front, rear, or side of an equipped rack
and a wall with a communications components on it.

B. There shall be no less than 36” clearance between the front, rear, or side of an equipped rack
and a blank wall (communications facilities).

Exception: The side of a cabinet, or row of cabinets, may be placed closer than 36” to the wall
provided that easy access to both the front and rear of the rack is not compromised.

5.2.7 Equipment Cabinets

Equipment cabinets shall be used in all MDF\IDFs. Chatsworth 42U TerraFrame cabinets
should be used for all new installations or in existing installations where there is adequate
room. The top of all wall mounted cabinets are to be 72” above the floor. These cabinets shall
be lined on both sides of the mounting rails with Panduit wire managers with fingers of 3.3”.
In the event that a Terraframe cabinet will not fit, a Chatsworth CUBE-IT, or equivalent may
be used, and shall be 24”, 36 and 48 wall mounted or 60”/72” wall mounted floor supported
depending building requirements. All cabinets are 30” deep and for installations of 80
personnel or less. In the event that a Chatsworth CUBE-IT will not fit and the communications
facilities are in an enclosed room, a Chatsworth floor mounted two-post cabinet will be used.
In the event that a ChatsWorth floor-mounted cabinet will not fit or the communications
facilities are not in an enclosed room, a Chatsworth wall-mounted cabinet will be used.

5.2.8 Cabinet Labeling

Each rack shall be labeled on the front center at the top and bottom of the rack with one-inch
high numerals. Use a self adhesive type label maker. The first rack in a row or lineup served by
a cable tray shall be labeled rack #101. The second rack in that lineup shall be labeled #102,
etc.

5.2.9 Arranging Equipment Within the Data Cabinet

Placement of equipment in each rack shall be specified by EIA mounting space position. One
EIA mounting space equals 1.75 inches. Mounting spaces count from bottom of the rack.

Rack load shall not exceed manufacturers recommended limit.

A minimum of four mounting spaces should be left at the top of the cabinet for a fiber LIU.
This should be followed by a one U wire manager and then the required number of 48 port
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patch panel for Cat 5e/6 cables with a one U wire manager between each. There should be
space left on the patch panel allowing for a 20% growth.

If a Riser/Tie cable is required it shall follow the Cat 5e/6 wire following the same sequence of
patch panel and wire manager.

The Data equipment can now follow with wire manager above and below each piece of
equipment.

A rack mounted UPS shall be installed in the bottom of the data cabinet.
Small standalone devices are not to be placed on the floor, or stacked on top of each other

within an equipment rack. A separate wall mounted/rack mounted shelf shall be furnished for
this equipment.

5.3 MDF/IDF Room Cable Tray Systems

As required by Terra frame installations.

5.4 Cable Management

This section outlines the rules for routing all cable and wire within all MDF/IDF rooms.

A. All cables originating on the front of a patch panel or device, or connecting within a rack or
between racks shall be routed through whatever rings, brackets, or Velcro straps are provided on either
side of the rack. If no such rings or brackets are present, they shall be added.

B. The cables shall be routed symmetrically. That is, cables originating on the right half of the cabinet
shall be routed through the rings or brackets on the right side of the cabinet, those originating on the
left half shall be routed on the left side of the rack.

C. Upon completing a circuit disconnect, the jumper/patch cord shall be removed to eliminate the

possibility of snagging and as a positive indication the port is unused. This does not apply at locations
with dedicated port assignments.

5.5 MDF/IDF Room Environment

MDF/IDF room environmental requirements are important factors contributing to equipment
performance, reliability and employee effectiveness.

5.5.1 Temperature and Humidity Standards
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The following Heating, Ventilating and Air Conditioning (HVAC) standards shall be observed
in all MDF/IDF rooms:

The temperature of any MDF/IDF room should be maintained between 55° F and 78° F.

The relative humidity of any MDF/IDF room should be maintained between 14% and 45%.

5.5.2 Lighting Standards

MDF/IDF rooms shall have sufficient lighting so that Maintenance and other personnel can
easily see labels, equipment ports, and any other item of interest in the room including
communications facilities. Lighting shall not be placed directly over cable trays.

5.5.3 Interior Finishes

Floors, walls, and ceilings shall be treated to eliminate dust. Finishes shall be light in color to
enhance room lighting. Flooring materials having antistatic properties shall be selected. Sealed
concrete or tiled floors are recommended. Carpet or rugs are not permitted in MDF/IDF rooms.
Existing MDF/IDF rooms not in compliance with this requirement that contain electronics are
to be reconditioned as soon as conditions allow.

5.5.4 Electrical Power Standards

The following electrical power standards should be observed in all communications rooms:

The standard service is two dedicated 120 VAC, 60 Hz outlets protected by a 20A circuit
breaker and should be located on the cable tray directly above the cabinet. In the event that the
outlets cannot be mounted above the cabinet, the outlets should be mounted either directly
behind a floor-mounted cabinet or directly below a wall-mounted cabinet approximately 18”
from the floor. In addition, a dedicated 120 VAC, 60 Hz outlet protected by a 20A circuit
breaker should be installed on the wall that is covered with plywood for service providers
approximately 18” from the floor.

Non-standard service is provided on a case-by-case basis to equipment requiring different
service and require approval from the ITSD Communications Manager or his designated point
of contact.

At locations where a Terra Frame is installed at least one 208v 30 amp and one 208v 20 Amp
outlet should be located on the cable tray directly above the cabinet. In the event that the
outlets cannot be installed above the cabinet, the outlets should be mounted on the wall directly
behind the cabinet approximately 18 from the floor.

Note: When the equipment in a particular rack exceeds the capacity of the existing service

outlets or associated 20A circuit breaker, installing additional service outlets dedicated to a
second 20A circuit breaker is permissible.
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Each MDF/IDF shall have a dedicated sub-power panel if requirements are sufficient enough to
justify the cost. Each outlet in the room shall be clearly marked with panel and circuit
designations. An isolation transformer may be included in the room design where known
contaminated power exists.

An Equipotential Ground shall be maintained throughout each MDF/IDF Room. This is
accomplished by designing so that no daisy-chained ground shall be extended farther than 20
feet from the first rack connected to a common ground. This means that when a point is reached
that is 20 feet from the initial relay rack another run shall be made back to the common ground.

A design goal of 10 ohms resistance to earth ground will be used for all MDF/IDF Rooms.
(MIL-STD-188-124A, Earth Electrode System for Communications Electronics).

All cabinets, cable trays, and shelving shall be connected to building ground as required by
NEC article 250.

Care should be taken not to load a 20A circuit more than 16A normal operating current (by
code).

Orange outlets indicate isolated ground and/or shielded power. These outlets are only to be
used for Telecommunications and Test Equipment. Use of these dedicated outlets for other
devices (i.e., vacuums, drills, etc.) can lead to disruption of telecommunications services.
Isolated ground circuits differ from standard circuits in that they guarantee a hard wired ground
(3 wire circuit) back to the electrical panel. Standard circuits are two wires back to the panel,
with the ground provided by the conduit.

A minimum clearance of 36” shall be maintained in front of electrical panels per National
Electrical Code 110.16. When considering clearance please take into account the depth of the
electronic chassis to be installed in the rack.

5.5.5 Housekeeping

The following housekeeping guidelines shall be observed in all MDF/IDF rooms:

There should be no storage of items in the communications rooms.

Electronic equipment should not be stored as a spare in any MDF/IDF room.

No food or drink is allowed in any MDF/IDF.

A garbage receptacle, broom, and dustpan should be located within the MDF/IDF room, and
each individual is responsible for clean up. The garbage receptacle and all contents should be
removed from the room and stored properly after the job is completed or at the end of the day.

5.5.6 Security
MDF/IDF rooms contain critical equipment.
Doors should not be propped open, and positive door closures should be observed. Doors

should be locked when the room is unattended. The data cabinet doors shall be locked upon
completion of work performed in the cabinet.
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5.6 Quality Assurance

This section describes the quality assurance procedure for MDF/IDF rooms.

5.6.1 Acceptance Procedure

An ITSD Cabling Plant Project Manager or designated representative shall inspect MDF/IDF
rooms during new building construction or when cable and equipment work is done. Prior to
any MDF/IDF room being accepted, all work shall meet engineering specifications, or
appropriate standards stated within this document, or the current issue of Copper Wire and
Cable Engineering Standards Procedure 201.16. For cable work, all installed pairs shall be
tested using appropriate test equipment and the reading will be retained as a benchmark. For
cable pair acceptance, all installed pairs shall be tested according to Engineering guidelines. All
pairs shall be good and usable, with no defects.

5.7 Wiring Specifications

All wiring is to be installed according to the EIA/TIA wiring codes and shall adhere to all local wiring
codes. All wire shall be terminated using the T568B wiring practices. All cable shall be Plenum rated.

Cat 5e cable used for VVoice/Data applications shall have a Blue jacket terminated on Black jacks in the
MDF/IDF and Electrical lvory at the desktop.

Cat 5e cables used for wireless applications shall have a White jacket terminated White jacks in the
MDF/IDF and RJ45 plugs at the field end.

Cat 5e cables used for A/V applications shall have a Violet jacket and shall be terminated on Violet
jacks in the MDF/IDF and Violet jacks at the field end.

Cat 5e cables used for security applications shall have a Red jacket and terminated on Red jacket in the
MDF/IDF and Red jacks at the field end.

Cat 6 cables used for VVoice/Data applications shall have a Yellow jacket and terminated on Yellow
jacks in the MDF/IDF and Electrical Ivory at the desktop.

Special colored or special use jacks at the customers request may be substituted at the field end with
permission from the ITSD department.

Walls are to be dropped and wires concealed where possible with jacks located at a standard 18”
height.

All cables shall be labeled on both ends and tested using a CAT 5e/6 certified test unit and results
presented electronically to the ITSD department.

All cable pulled through a conduit in a floor or underground application shall be Underground Rated.
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5.8 Floor Outlets

Floor boxes installed during the concrete pour or added to a building at a later time shall support
Hubbell SystemOne 4x4 applications. Raised floor application shall support Hubbell Recessed
Application

5.9 Underground Conduit

Conduit runs tying buildings together shall be buried at a depth of 36”” and minimum of one 4” conduit
placed in trench (actual conduit count will be determined by ITSD). This conduit shall be packed with
four 1” inner duct each having a different color. There shall be 4” of flowable fill on top of the conduit
and a caution marker tape placed in the trench 10” below the finished grade. A metallic wire shall be
placed in the 4” conduit to provide a means of locating the pathway at a later date.

5.10 Aerial Cable

All aerial cables shall have a clearance of 18’ and shall have a %2 messenger attached to the cable for
support. All dead end or corner poles shall have down wire guides to relieve pole tension. Proper
weather head and attachment points shall be required when cable enters a building. All building
penetrations shall be sealed to prevent water and insect access.

21



6. Horizontal Cabling Standard

6.1 General

This section includes the Horizontal Cabling component of the Premise Distribution System.
Section Includes but is not limited to:

100 Ohm Unshielded Twisted Pair Cable (UTP)

Category 5E Eight —Position Modular Jacks

Category 5E Modular Patch Panels

Modular Faceplates

Surface Mount Boxes

Multi-User Telecommunications Outlet Assembly (MuTOA)

6.2 Products

6.2.1 100 Ohm Unshielded Twisted Pair Cable (UTP)

Provide 100 Ohm unshielded twisted pair cable that meets or exceeds the specifications for
Category 5e UTP as defined in ANSI/EIA/TIA 568-B2-1.

Category 5e UTP cable shall be plenum rated.
6.2.1.1 Mechanical Characteristics

1. Pair Color Codes
(@) Pair 1: Blue-White/with extruded Blue stripe on White single
(b) Pair 2: Orange-White/with extruded Orange stripe on White single
(c) Pair 3: Green-White/with extruded Green stripe on White single
(d) Pair 4: Brown-White/with extruded Brown stripe on White single

2. The cable shall be round and manufactured such that the orientation of each pair, with
respect to every other pair in the cable, is positively maintained. Each pair shall be separated
from every other pair in the cable, by a physical barrier.

3. The diameter of the insulated conductor shall be 0.044 inch maximum. The insulated
conductor used as the white single shall have a co-extruded colored stripe as defined in “Color
Codes”. The stripe shall be of the same material as the insulation.

4. The cable shall be restricted to four-pair size to support a broad range of applications. The
pair twist lengths shall be selected to ensure compliance with all requirements listed in the
Transmission section.

5. The cable shall incorporate a ripcord under the jacket to facilitate jacket removal and allow
easy access to the pairs.
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6. The jacket shall be continuous, free from pinholes, splits, blisters or other imperfections.
The nominal outside diameter of cables listed to CMP shall not exceed 0.250 inch. The nominal
outside diameter of a cable listed to CMR shall not exceed 0.240 inch.

7. The cable jacket shall be printed with a minimum of the following information:
Manufacturer, Manufacturer’s part number, cable type, listing file number, number of pairs,
listing type (i.e. CMP), and sequential footage markings. The print sequence shall be repeated
every 2 feet.

8. The ultimate breaking strength of the completed cable shall be 400 N (90-1bf) minimum.
6.2.1.2 Transmission Specifications

1. DC Resistance
The DC resistance of any conductor shall not exceed 6.66 ohms per 100 m (328 ft) at or
corrected to a temperature of 20° C.

2. DC Resistance Unbalance
The DC resistance unbalance between the two conductors of any pair shall not exceed 2.5%
when measured at or corrected to a temperature of 20° C.

3. Mutual Capacitance
The mutual capacitance of any pair at 1 kHz and measured at or corrected to a temperature of
20° C shall be 4.6 nf per 100 m (328 ft) nominal.

4. Input Impedance

The cable shall have an input impedance of 100 + 15 ohms for frequencies from 1 to 100 MHz,
100 + 22 ohms for frequencies between 100 MHz and 200 MHz, and 100 + 32 ohms for
frequencies between 200 MHz and 300 MHz.

5. Return Loss
The return loss of any pair for a length of 100m (328 ft.) shall be greater than or equal to the
values listed in Table 3.1.

6. Insertion Loss

The insertion loss is derived from swept frequency signal level measurements at the output of
cable lengths greater than or equal to 100 m (328 ft). The maximum attenuation of any pair, in
dB per 100m, measured at or corrected to a temperature of 20° C shall be less than or equal to
the values listed below:

7. Near End Crosstalk (NEXT) Pair-to-Pair

NEXT loss is derived from swept frequency measurements using a network analyzer and s-
parameter test set. The minimum pair-to-pair NEXT loss for any pair combination at room
temperature shall be greater than or equal to the value listed in Table 3.1.

8. Equal Level Far End Crosstalk (ELFEXT) Pair-to-Pair
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ELFEXT is derived from swept frequency measurements using a network analyzer and s-
parameter test set. The minimum pair-to-pair ELFEXT loss for any pair combination at room
temperature shall be greater than or equal to the value listed in Table 3.1.

9. Power Sum NEXT

Power Sum NEXT is derived from swept frequency measurements using a network analyzer
and s-parameter test set. The minimum Power Sum NEXT for any pair combination at room
temperature shall be greater than or equal to the value listed in Table 3.1.

10. Power Sum ELFEXT

Power Sum ELFEXT is derived from swept frequency measurements using a network analyzer
and s-parameter test set. The minimum Power Sum ELFEXT for any pair combination at room
temperature shall be greater than or equal to the value listed in Table 3.1.

11. Table 3.1 — Category 5e Permanent Link Limits in dB per ANSI/TIA/EIA-568B.2-1

Frequency | Insertion NEXT NEXT ELFEXT | ELFEXT | Return
MHz Loss pair-to- power pair-to- power Loss
pair sum pair sum
1.0 2.1 >60 >57 58.6 55.6 19.0
4.0 3.9 54.8 51.8 46.6 43.6 19.0
8.0 5.5 50.0 47.0 40.6 37.5 19.0
10.0 6.2 48.5 45.5 38.6 35.6 19.0
16.0 7.9 45.2 42.2 345 315 19.0
20.0 8.9 43.7 40.7 32.6 29.6 19.0
25.0 10.0 42.1 39.1 30.7 21.7 18.0
31.25 11.2 40.5 37.5 28.7 25.7 17.1
62.5 16.2 35.7 32.7 22.7 19.7 14.1
100.0 21.0 32.3 29.3 18.6 15.6 12.0

12. Propagation Delay
The propagation delay of any pair at 10 MHz shall not exceed 545ns/100m.

13. Propagation Delay Skew
The propagation delay skew between any two pairs shall not exceed 25 ns/100m at 10 MHz.

14. Dielectric Breakdown
The dielectric breakdown of the cable shall be at least 2500 volts DC conductor to conductor.

6.2.1.3 Acceptable Manufacturer’s and Cable Type

1. Panduit
2. General
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6.2.2 Category 5e, Eight-Position Modular Jacks (RJ-45)

A. Shall meet or exceed Category 5e connecting hardware specifications for all pair
combinations up to 250 MHz

B. Eight-Position with IDC termination

C. Available in both straight and angled mounting

D. Removable from front or rear of faceplate

E. Compatible with both T568A and T568B wiring options

F. Available in the following colors: Black, White, Red, Gray, Blue, Orange, Ivory, Light
Ivory, Alpine White

G. Slim design to allow jacks to be side, stacked for high density - Six outlets in single-gang
H. Available laser-printed customized tabs

I. Additional type modules available for fiber and coaxial F-type connectors

6.2.2.1. Acceptable Manufacturer’s

1. Panduit

6.2.3 Category 5e Modular Patch Panels

A. 19” rack-mountable, 48-port or 24-port Category 5e patch panels shall be used for the
termination of horizontal UTP cable dedicated for data applications.

B. Shall meet or exceed Category 5e connecting hardware specifications for all pair
combinations up to 250MHz

C. Eight-Position with IDC termination

D. Panels shall be wired for T568A configuration
E. Panels shall occupy 1 or 2 rack units

6.2.3.1 Acceptable Manufacturer’s

1. Panduit

6.2.4 Category 5e IDC Wall-Mounted Termination Blocks

A. Insulation Displacement Connection (IDC) type termination block shall support Category 5e
applications and facilitate cross connection and interconnections using patch cords.
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B. The wiring blocks shall be fire retardant, molded plastic consisting of horizontal index strips
for terminating conductors. These index strips shall be marked with five colors on the high
teeth, separating the tip and ring of each pair, to establish pair location. A series of fanning
strips shall be located on each side of the block for dressing the cable pairs terminated on the
adjacent index strips. Clear label holders with the appropriate colored inserts shall be provided
with the wiring blocks. The insert labels shall contain vertical lines spaced on the basis of
circuit size (3-, 4-, or 5-pair) and shall not interfere with running, tracing or removing jumper
wire/patch cords.

C. The terminating block shall be able to accommodate over 500 repeated insertions without
incurring permanent deformation and it shall pass the reliability test of no more than one
contact failure in 10000 connections.

6.2.4.1 Acceptable Manufacturer’s

1. Panduit

6.2.5 Modular Face Plates

A. Provide faceplates for telecom outlets.
1. Unless otherwise indicated, provide stainless steel faceplates with brushed finish.
2. Faceplates shall have label holders.
B. Faceplates shall accommodate the following configurations
1. Single Gang Faceplates
(@) One, two, three or six modules
C. May be used with flat or angled modules

D. Available in white, gray, ivory, light ivory and stainless steel.
1. Submit color for approval prior to ordering

6.2.5.1 Acceptable Manufacturer’s

1. Panduit

6.2.6 Surface Mount Boxes

A. Surface mount boxes shall be available in one, two, four and six port configurations, with
modules to support UTP, fiber and coax.

B. Available in black, white, gray, ivory and light ivory.
6.2.6.1 Acceptable Manufacturer’s

1. Panduit
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6.2.7 Multi-User Telecommunications Outlet Assembly (MuTOA)

A. Constructed of durable UV resistant, high impact plastic.

B. Compatible with single or dual gang electrical box.

C. Accommaodates any combination of up to 18 ports of mixed media or up to 36 fibers.
6.2.7.1 Acceptable Manufacturer’s

1. Panduit

6.2.8 Wall-Phone Jack Assembly

A. Provide stainless steel duplex faceplate equipped with mounting lugs designed to mate with
corresponding telephone base plate and single 630B.

6.2.8.1 Acceptable Manufacturer’s

1. Panduit

6.3 Execution

6.3.1 Installation

A. Install all equipment and components in accordance with manufacturer's written instructions
with sound engineering practices as established by EIA/TIA and in compliance with NEC and
recognized industry practices, to ensure that all items comply with specifications and serve
intended purposes.

B. Contractor work force, sub-contractors and material suppliers shall review and comply with
all safety, security rules, codes and regulations, applicable to construction site personnel.

C. Horizontal Cabling

1. Contractor shall supply horizontal cables to connect each information outlet to the
backbone subsystem.

2. Each work location shall have one or more runs of Category 5e UTP cable, placed in
home run fashion from the location to the nearest intermediate telecommunications closet.
Splicing of station cables is not permitted. Station cable shall be Blue in color or unless
otherwise identified..

(A)Terminate station cable (Blue) on rack mounted 24 or 48 port modular patch panels.

3. Ablank cover plate shall be provided on all outlet boxes where cable is not initially

installed.
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4. Terminate Category 5e four-pair horizontal cable in eight-pin modular jacks at the
information outlet. Eight pin modular jacks shall have insulation displacement terminals
and terminated to comply with the T568A wiring configuration.

5. Eight-Position Jack Pin/Pair Assignments (Designation T568A)

Pair One Pins 4/5 White-Blue/Blue

Pair Two Pins 3/6 White-Orange/Orange
Pair Three Pins 1/2 White-Green/Green
Pair Four Pins 7/8 White-Brown/Brown

6. For wall-mounted telephones, terminate cable in modular jack with wall-plate for
mounting telephone instrument.

7. Contractor shall observe the bending radius and pulling strength requirements of the 4-
pair UTP cable during handling and installation.

8. All horizontal cabling shall be installed in conduit and/or cable tray. Cable from the tray
to the wall outlet shall be routed in conduit.

9. Contractor shall install sufficient slack in cable to prevent cable service wear and to allow
for access and service of the cabling system. Provide a minimum 12 inches of slack at the
information outlet and 1 meter of slack at the patch panel or termination block.

10. Slack behind faceplate shall be pulled back into raceway to prevent damage to
connectors.

11. Every effort will be made to schedule the requirements under this Contract in such a
manner so as to complete all above ceiling work prior to ceiling tile installation. In the
event the Contractor is required to remove ceiling tiles, such work shall not break or
disturb grid and must be coordinated with the General Contractor.

12. Velcro cable ties shall be used on Cat 5E and Cat 6 UTP cables.

D. Pull Strings

1. Initial pull strings in riser conduits shall be provided by the Division 16 electrical
contractor.

2. Contractor shall re-install pull strings in all riser conduits that have capacity for additional
cables.

3. Contractor shall install pull strings in all inner duct.

E. Cable Labeling

1.

Install cable labels on both ends of horizontal cable. Labels shall remain intact after
termination.

F. Miscellaneous Equipment

1.

Contractor must provide any necessary screws, anchors, clamps, tie wraps, distribution
rings, wire molding, miscellaneous grounding and support hardware, necessary to provide
a professional and complete installation of the System.

G. Special Equipment and Tools

1.

It shall be the responsibility of the Contractor to furnish any special installation
equipment or tools necessary to properly complete the System. This may include, but is
not limited to, tools for terminating cables, testing and splicing equipment for
copper/fiber cables, jack stands for cable reels, cable wenches, personnel lifts and test
equipment.
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/. Backbone Cabling Standard

7.1 General

7.1.1 Summary

A. This section includes the Backbone Cabling standard of the Premise Distribution System for
the City Of San Antonio.

B. Section Includes but is not limited to:

Fiber Optic Riser Cable — Single-Mode

Fiber Optic Riser Cable — Multimode

Fiber Optic Termination Hardware

Multi-Pair Copper Riser Cable

Multi-Pair Copper Riser Termination Hardware

7.2 Products

arONOE

7.2.1 Fiber Optic Cable — General

A. Fiber optic cable segments shall be comprised of individual multimode and single-mode
fiber optic cables. Composite cables with multimode and single-mode in a common sheath shall
not be used.

B. Cables shall be UL Listed as Optical Fiber Non Conductive Riser (OFNR)
C. Cables shall be marked as required by national and local electrical codes.

D. Individual fibers shall be color coded for identification. The color-coding shall be in
accordance with EIA/TIA-598 Color Coding of fiber Optic Cables.

7.2.2 Fiber Optic Riser Cable — Single-Mode

A. Fibers shall comply with EIA/TIA 492CAAA Standards

B. Characteristics
1. Nominal core diameter of 7um and a cladding diameter of 125um.
2. Maximum attenuation: 0.4 dB/km @ 1310 nm and 0.3 dB/km @ 1550 nm.
3. Fibers shall have D-LUX © coating or approved equivalent to ensure color retention,
minimize micro-bending losses and improve handling. The coating shall be mechanically
strippable.
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7.2.2.1 Approved Manufacturer’s

1. Chromatic
2. CommScope
3. Corning

4. Systimax

7.2.3 Fiber Optic Cable — Multimode

A. Compliant with EIA/TIA 492AAAC and ANSI/TIA/EIA-568-B.3.1 Standards
B. Laser-optimized 62.5um fiber

C. Characteristics

Dielectric, Loose Tube Construction

Graded index, 62.5/125 um core/cladding, dual window 850 and 1300 nanometers
Numerical aperture of 0.2 plus or minus 0.015.

Maximum attenuation: 3.0 dB/km @ 850 nm and 1.0 dB/km @ 1300 nm.

Minimum bandwidth: 2000 MHz/km @ 850 nm and 500 MHz @ 1300 nm.

Gigabit Ethernet Distances: 300m @ 850nm and 700m at 1300nm.

10 Gb/s Ethernet Distances: 300m using 850nm VVCSELSs

All fibers shall be color coded to facilitate individual fiber identification. Fibers shall
have D-LUX ® coating or approved equivalent to ensure color retention, minimize micro-
bending losses and improve handling. The coating shall be mechanically strippable.

LN~ wWNE

7.2.3.1 Approved Manufacturer’s

1. Chromatic
2. CommScope
3. Corning

4. Systimax

7.2.4 Fiber Optic Connectors — Single-Mode

A. Provide LC type fiber optic connectors on single-mode fiber optic cable with the following
minimum specifications:.

1. Insertion Loss of 0.2dB typical

2. Reflection of 0.2dB typical

3. Durability for 1000 rematings with less than 0.2db change

4. Provide blue boot on single-mode connectors

7.2.4.1 Approved Manufacturer’s
1. Corning
2. Ortronics

3. Siemon
4. Systimax
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7.2.5 Fiber Optic Connectors — Multimode

A. Provide LC type fiber optic connectors on multimode fiber optic cable with the following
minimum specifications:.

1. Insertion Loss of 0.2dB typical

2. Reflection of 0.2dB typical

3. Durability for 1000 rematings with less than 0.2db change

4. Provide beige boot on multimode connectors

7.2.5.1 Approved Manufacturer’s

1. Corning
2. Ortronics
3. Siemon
4. Systimax

7.2.6 Fiber Optic Termination Panels

A. Rack Mountable in standard EIA 19 inch equipment rack
B. Provide separate panels for multimode and single-mode fiber
7.2.6.1 Approved Manufacturer’s

1. Panduit

7.2.7 Multi-Pair Copper Riser Cable

A. Shielded 24 AWG multi-pair copper cables shall be used as the vertical riser cables. The
cable shall support voice, data and building service applications. The bending radius and
pulling strength requirements of all backbone cables shall be observed during handling and
installation. The multi-pair copper cables shall be riser rated and placed in conduit.

B. ARMM Shielded Non-Plenum Riser Cable

1. Shielded non-plenum riser cable shall consist of solid-copper conductors insulated with
expanded polyethylene covered by a PVC skin, be conformance tested to meet EIA/TIA
568A for Category 3 cables, be UL® and ¢ (UL®) Listed as CMR. The core shall be
overlaid with a corrugated aluminum sheath, which is adhesively bonded to an outer
jacket of PVC plastic to form an ALVYN sheath.

2. The PVC sheath shall have improved frictional properties, allowing it to be pulled
through conduit without the use of lubricants.

3. The copper riser cable shall meet or exceed the electrical specifications listed below:
a. Average DC Resistance: 8.7 ohms/100m, maximum
b. Mutual Capacitance @1kHZ: 5.25 nF/100m, maximum

7.2.7.1 Approved Manufacturer’s

1. Superior Essex
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2. General Cable
3. Mohawk/CDT
4. Systimax
7.2.8 Copper Riser Termination Hardware
A. Rack Mountable in standard EIA 19 inch equipment rack
B. Cabling will be terminated Category 5e T568B termination component.

7.2.8.1 Approved Manufacturer’s

1. Panduit

7.3 Execution

7.3.1 Installation

A. Contractor work force, sub-contractors and material suppliers shall review and comply with
all safety, security rules, codes and regulations, applicable to construction site personnel.

B. Fiber cable shall be installed in one continuous segment. Splicing of fiber cables between
telecom rooms is not permitted unless otherwise identified by the City.

C. Coils of slack cable (1 meter) shall be provided in each fiber termination panel.

D. Ten meters of cable (maintenance loop) shall be neatly coiled and secured to the wall in
each telecom room.

E. Label all cables as specified in Section 17730.
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8. Support Structures
8.1 General

Support structures are necessary to allow installation of telecommunications wire, cable, connecting
hardware, and associated apparatus. Theses structures comprise components such as equipment racks,
cabinets, distribution rings, hangers, J hooks, plywood backboard, cable trays, conduits, slots, sleeves,
and their associated hardware.

8.2 Pathways

8.2.1 General

When installing pathways, it is important to ensure that the route for the pathways are clear of
obstructions, such as heating, ventilation, and air conditioning HVAC ducts, large pipes, and
structural beams within the building. Whenever fire barriers are penetrated, they shall be
firestopped to maintain the fire rating of the barrier.

Determine the entire route of a pathway before installation of supports. The route shall be
surveyed prior to installation to ensure that obstacles are avoided. For example, if a wall
penetration cannot be established, then the work done to install the support hardware may have
to be repeated or modified to get to another location. Penetrations through fire rated walls and
floors should be accomplished before installing the hangers, clamps, and trapezes. Once the
pathway and cables are installed, firestop the penetrations.

8.2.2 Cable Trays

This section addresses the installation of a cable tray within a telecommunications room (TR),
equipment room (ER) or entrance facility (EF). However, the principles involved can be
applied to installing cable trays between telecommunications spaces (e.g., TR, ER, EF) and as
horizontal or backbone pathways.

Cable trays may be installed on single or multiple levels. Corners and changes in horizontal
plane are accomplished by using sections of cable tray cut from standard stock and connected
together with manufacturer specified hardware. The connecting hardware permits all angles,
both vertical and horizontal, to be accommodated over the entire route of the cable tray.

Cable trays shall be wall mounted or supported by the building structure from above using all
threaded rods (ATR) and manufacturer specified attachments. ATR shall be installed using
properly sized anchors and correct attachment hardware. Select the ATR to support the
maximum load for which the cable tray is designed.
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Wall mounted support brackets may be used to support cable trays. Where appropriate, wall
bracket supports are installed on a wall along the route of the cable tray. The number of
brackets and specific spacing interval is dependent upon the rated load the cable tray must
support. Supporting attachments shall be made on a cable tray not more than 24 inches from the
ends, and at joints between two sections. Additional supports are also required every 5 ft
thereafter. Anchors to attach the brackets shall be sized to support the rated load of the cable
tray.

Installation of a mesh cable tray is accomplished by using light hand tools, power drills, and an
offset blade bolt cutter. Unlike traditional cable trays, this system can be formed to adjust to
changes in elevation and horizontal direction without the need for application specific adapters.
Corners and changes in horizontal level are accomplished by selective cutting of the mesh in
the cable tray at specific points using bolt cutters and connecting the points cut together by
means of manufacturer specified attachment hardware.

Cable retaining posts are available in 6 to 12 inch lengths to allow additional cables to be
installed to a depth exceeding that of the cable tray. Without these devices the cable would not
be confined by the edges of the cable tray and may fall from the tray. The load rating of the
cable tray and support elements shall not be exceeded by the addition of cables to this pathway.

8.2.2.1 Installation Practices

A cable tray is installed from one wall to the opposite wall in a telecommunications room using
angled wall supports to secure the cable tray at each end, and by wall bracket supports in the
middle. When installing cable trays, maintain a minimum of 12 inches above the tray and 3
inches between the tray and the ceiling tile.

8.2.3 Distribution Rings and Spools (mushrooms)

Distribution rings and half-distribution-rings are used to support small bundles of cables as they
route from one termination point on the plywood backboard to another. However, they should
not be substituted for a cable tray. Spools are typically used for cross-connect routing.

Distribution-rings are available in many sizes, shapes, materials, and colors.
Spools are constructed of plastic and contain a center-mounted screw for attachment to
plywood backboards. They are also available with threaded bolts for installation on equipment

racks.

8.2.4 Conduits

8.2.4.1 General

Conduit installations should be designed to be parallel or perpendicular to permanent walls of
the building. When installing conduits in a ceiling, a minimum of 3 inch vertical clearance is

required above the ceiling tiles. The As-Built drawings should indicate the location of each
conduit and where they terminate in the room.
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Conduit runs tying buildings together shall be buried at a depth of 36 inches and a minimum of
one 4 inch conduit placed in trench (the actual conduit count will be determined by ITSD). This
conduit shall be packed with four 1 inch inner ducts each being a different color. There shall be
4 inches of flowable fill on top of the conduit and a caution marker tape placed in the trench 10
inches below the finished grade. A metallic wire is to be placed in the 4 inch conduit to provide
a means of locating the pathway at a later date.

8.2.4.2 Segment Limits

No one conduit segment shall be more than 100 ft in length with no more than two 90 degree
bends allowed in one segment. Exceeding these limits increases the coefficient of friction in the
cable pulling operation and can damage the cable by possibly stretching or changing the cable
geometry.

8.2.4.3 Elbows and Bends

Factory-manufactured bends (sweeps) are recommended for conduit installation, especially for
conduits over 1.25 inch trade size. Reducing the recommended bending radius can result in
cable damage during the cable pulling process. Field manufactured bends, if not accurately
fabricated, may turn out elliptical (oval) in shape rather than round. This elliptical shape is
generally caused by the action of the tools used to bend the conduit. See Table 1 for minimum
bend radii of conduits.

Table 1.

If the conduit

The bend radius

has an internal shall be at
diameter of ... least ...

2 inches or less 6 times the internal
Diameter conduit diameter

More than 2 inches
diameter

10 times the internal
conduit diameter

If needed, flexible metal conduit may be used. However, the length of flexible metal conduit
should be less than 20 ft a run. Flexible metal conduit runs exceeding 6 ft shall be bonded by an
equipment bonding conductor.

8.2.4.4 Conduit Terminations

Conduits that enter a room (e.g., telecommunications room) should be terminated on the wall to
enable orderly routing of the cables to termination hardware within the room. Conduit ends
should be positioned adjacent to a corner of the backboard (in the case of a single piece of
plywood) or in the corner of the room (where multiple sheets of plywood are installed around
the perimeter walls of the room). If conduits cannot be located in these positions, cable trays
should be used to route the cables from one location in the room to another.

When entering from below grade or between floors, the conduits shall extend 1 inch to 3 inches
above the floor slab or building structure, which will prevent cleaning solvents or other fluids
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from flowing into the conduit. Conduits shall be reamed and installed with bushings, which will
mitigate sheath damage when pulling cable(s).

Where several large backbone cables are passing vertically through the room, a vertical cable
tray or other suitable vertical attachment should be appropriately positioned to support the
cables. When a cable tray is used, the cables should be secured to the cable tray in an orderly
fashion to ensure that they are properly supported and the entire weight of the cable is equally
distributed over several cable tray rung supports.

8.2.4.5 Bonding and Grounding Conduits
Conduits shall be bonded to the equipment grounding system. Conduits shall be bonded to

either the telecommunications main grounding busbar (TMGB) or to a telecommunications
grounding busbar (TGB) where present.

Grounding bushings are typically installed on the end of the conduit. For electrical metallic
tubing (EMT), a set-screw fitting is placed on the end of the conduit and the grounding bushing
screwed on to the fitting and tightened using the appropriate tool. On intermediate metal
conduit (IMC) and rigid metal conduit (RMC), a grounding bushing may be screwed onto the
threaded end of the conduit and tightened until secure. A threadless grounding bushing,
installed with set screws, is also available which can provide an alternate means for locating the
ground lug.

Ina TR or ER, each conduit can be attached to the channel stock with a conduit strap. A single
conduit in each run of channel stock can be equipped with a grounding bushing. The entire
section of channel stock can effectively be grounded using a single bushing and ground wire.
An alternative method is to install a grounding connection onto the channel stock and then
route the ground conductor to the nearest TMGB or TGB.

Where a small number of conduits are installed, a grounding bushing should be installed at the
end of each conduit for the attachment of a ground wire, which connects to the TMGB or TGB.
Conduits in close proximity to each other can be bonded together and one of them will be
bonded to the TMGB or TGB.

8.2.4.6 Securing Conduit
Conduits shall be secured to prevent movement.

Throughout the conduit route, cross bracing may be used to stabilize the conduit(s), which will
mitigate lateral movement during cable pulling operations. Stabilizing the conduits can be
accomplished by the use of conduit straps, channel stock, or ATR placed at opposing angles
(180 degrees opposite from each other). The same anchoring mechanisms can be used to secure
the straps and cross braces as used to hang the conduits from the building structure.

When terminating conduits at a plywood backboard (e.g., in a telecommunications room), they
should be secured to the top of the plywood backboard or just above the backboard when
entering from overhead. Securing and terminating conduits above the plywood backboard
allows for full usage of the plywood backboard for termination and routing of cabling. Channel
stock may be used to attach the conduits to the room wall.
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8.2.4.7 Stub-up/Stub-out Conduits

These terms imply that a section of conduit is used to provide a pathway in a vertical and then
horizontal direction from a point of termination. While similar in many ways, they are
significantly different from an installation perspective. Stub-up/stub-out conduits are generally
not grounded.

8.2.4.8 Stub-up Installation

Stub-ups are usually single sections of 3/4” metal conduit or unless otherwise identified by the
City. They typically originate at a 4 inch square box installed in drywall or paneling. The stub-
up continues vertically through the wall cavity where it penetrates the wall cap and stubs up
into the ceiling area. It terminates at that point and is equipped with a conduit bushing and a
pull string. Sometimes the stub-up is equipped with a 90-degree bend that is turned back into
the room, especially when installed in fire- or smoke-rated walls.

8.2.4.9 Stub-out Installation

Stub-outs are short runs of 3/4” metal conduit or unless otherwise identified by the City.. They
typically originate at a 4 inch square box installed in drywall or paneling. The stub-out
continues vertically through the wall cavity, where it penetrates the wall cap, and continues into
the ceiling area. In a typical installation, the conduit continues through the ceiling area and into
an adjacent hallway. The conduit may terminate as it exits the wall into the hallway, or it may
continue to another type of supporting structure such as a cable tray or ladder rack. It
terminates at that point and is equipped with a conduit bushing and a pull string.

8.2.5 Supports

There are many types of supports available for conduit installation. Three examples of conduit
supports are pipe hangers, trapeze, and a one piece conduit hanger.

A pipe hanger is a pear shaped device that is attached to an ATR. It is suspended from the
building structure by an anchor or beam clamp and a section of ATR. Anchors are installed in
the concrete structure of the above floor. When concrete is not available and steel trusses are
installed in the building, beam clamps can be used to support the ATR and hanger. The
selection of anchors and beam clamps should be determined by the load of the conduit and
cable to be supported. The ATR is attached to the pipe hanger with nuts and lock washers. The
assembly is then capable of supporting the conduit that is installed through the pipe hanger.

Another type of conduit support is a trapeze. This is a device that is made by using two ATRs
and a section of channel stock. The ATR is suspended from the building structure and attached
to each end of the channel stock using appropriate nuts and washers. The conduits are then
attached to the channel stock with conduit straps and locked in place.
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A third type of conduit support is a one piece conduit hanger. This is a device that is
manufactured in such a way that the compression bolt is part of the hanger itself and, when
loosened, it will not come off the hanger. This type of hanger can be mounted directly to the
building structure, to red iron, or to a specialized hanger mount.

8.2.6 Surface Raceway

Surface raceway is available in both metallic and nonmetallic versions. When installing surface
raceway, follow manufacturer’s instructions. Metallic surface raceway shall be bonded to the
equipment grounding system.

8.3 Spaces

8.3.1 Plywood

Plywood backboards are recommended to be installed around the entire perimeter of rooms
(e.g., telecommunications room). This will allow cables to be installed and terminated around
the walls of the room, now or in the future. It may also facilitate attaching cables that pass
through vertically to rooms above or below.

A minimum of two walls should be covered with rigidly fixed 0.75 inch A-C grade plywood,
preferably void free, 8 ft high, capable of supporting attached equipment. The plywood should
be installed with the “A” grade side exposed and the “C” grade side against the building wall or
structure. Plywood should be either fire-rated or covered with two coats of fire retardant paint
as required by the City Of San Antonio, ITSD.

Plywood sheets used for backboards should be installed with the longest dimension reaching
from the floor level up toward the ceiling to its 8 ft height. Plywood shall be installed in such a
manner that there is no separation between adjacent sheets. When installing plywood in a
corner, the plywood backboard shall be installed to form a smooth, tight, gap-free corner.

The plywood backboard shall be secured on top of existing drywall or to wall studs of the
room. When installing plywood on drywall, which has already been installed on metal studs,
verify the load rating of the wall before installing the plywood. If the load rating will permit
this type of installation, use a minimum of 0.25 inch toggle bolts (butterfly bolts) to ensure the
stability of the installation. Toggle bolts should be installed at approximately 24 inch spacing
around the entire perimeter of the plywood sheet. The toggle bolts should be installed 2 inches
from the edges of the sheet of plywood on 24 inch centers.

8.3.2 Equipment Racks

Equipment racks should meet the requirements of ANSI/EIA-310-D. Equipment racks shall be
secured to the building structure and should be accessible from the front and rear. Typical
spacing is 36 inches in front and back of the rack, and 30 inches on the sides. Where equipment
racks are separated from a wall, cable trays should be installed from the wall to the top of the
equipment racks. This provides a pathway for cables to be routed between equipment racks.
Transitions between cable trays and equipment racks shall be equipped with a means that
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ensures minimum cable bend radii is maintained. All racks shall be bonded to the TGB or
TMGB using a minimum 6 AWG copper conductor.

Cables should be routed on the rear sides of the rack using cable management accessories
attached to the rear of the rack’s vertical channels or in cable management channels on the
sides of the rack.

8.3.3 Floor Mounted Cabinets

Ensure that the floor-mounted cabinets will fit the footprint allocated for them prior to
installation. If there is a question regarding the space allocated, refer to design drawings or
contact the designer for further clarification.

Cable access to floor mounted cabinets is normally provided by knockouts (pre-punched holes)
in the cabinet side, top, or bottom. Cable trays and ladder racks provide a means of routing
cables to the cabinet. Transitions between cable trays and cabinets shall be equipped with a
means that ensures minimum cable bend radii are maintained. Verify the cable installation
methods specified by the manufacturer prior to attempting to install cabinets.

When floor mounted cabinets are used, the grounding and bonding instructions shall be
followed.

8.3.4 Wall-mounted Equipment Racks and Cabinets

When wall-mounted equipment racks and cabinets are required, the grounding and bonding
instructions shall be followed.

8.4 Bonding Infrastructure

8.4.1 General

Grounding and bonding are terms that are used to define the practice of connecting all metallic
components of a system together to a main building ground electrode, for the purposes of
reducing or eliminating the differences of potential between all of the utilities inside of the
building structure. See ANSI /J-STD 607 A.

8.4.2 Bonding Conductor

Ground conductors and a ground bus shall be installed so that they are not obstructed by cable
trays, cables, or terminating hardware. Ground wires and bonding conductors should always be
installed in the straightest and shortest route between the origination and termination point. A
minimum bend radius shall not be less than eight times the conductor diameter. A sharp bend
may interfere with the effectiveness of the grounding system since it will modify the
characteristics of the grounding path.
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8.4.3 Summary

This section includes the Telecommunications Grounding and Bonding component of the
Premise Distribution System for the City Of San Antonio.

Section Includes but is not limited to:

1. Telecommunications Bonding Backbone (TBB)

2. Telecommunications Main Grounding Busbar (TMGB)
3. Telecommunications Grounding Busbar (TGB)

4. Warning Labels

Product Data:

1. Manufacturer's catalog data and applicable special fabrication and installation details.

2. Installation, terminating and splicing procedures.

3. Instructions for handling and storage.

4. Dimensions and weights.

5. Conformance Certificate and Quality Assurance Release: Signed by QAP Manager (Section
01450). Specifically identify products and include purchase order number, supplements, and
item number where applicable. Indicate that requirements are met and identify approved

deviations.

8.4.4 Design Requirements

A. Design grounding system following NEC Article No. 250 — Grounding, IEEE 142-1991-
Recommended Practice for Grounding of Industrial and Commercial Power Systems.

B. Design Standards:

1. Completely protect above-surface structures and equipment.

2. Calculate system on the basis of existing soil resistivity.

3. If cathodic protection for underground sewer pipe is installed (see applicable Division 2
Sections), ensure the pipe is not connected to the general grounding system, either directly

through grounding cable or indirectly through grounded electrical devices connected to the
pipe. Electrically isolate electrical devices from sewer pipe.

8.4.5 Products

8.4.5.1 Communications Grounding Conductors

Insulated copper American Wire Gauge (AWG) wire following ASTM-B3, ASTM-BS8 and
ASTM-B33, of following sizes:
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1. Main ground source feed from the building ground system to the Telecommunications Main
Ground Busbar (TGMB): No. 3/0 AWG green insulated standard copper ground wire.

2. Telecommunications Bonding Backbone (TBB), from the TMGB to the Telecommunications
Ground Busbars (TGB): No. 3/0 AWG green insulated stranded copper ground wire.

3. TGB to equipment cabinets and racks, conduits, cable raceways, etc.: No. 6 AWG green
insulated stranded copper ground wire.

8.4.5.2 Grounding Connectors

Connectors shall be a copper alloy material and two-hole compression lug type at all
connecting ends.

8.4.5.3 Ground Rods

A minimum of ten feet long, 3/4-inch diameter, copper-clad steel.

8.4.5.4 Telecommunications Main Grounding Busbar

The TMGB, located in the main distribution facility (MDF), shall comply with the following:

1. The TMGB shall be a predrilled copper busbar with standard NEMA bolt hole sizing and
spacing for the type of connectors to be used.

2. The TMGB shall be sized for the immediate requirements and allow for growth. The
minimum dimensions shall be ¥ inch thick by 4 inches wide by 23 inches long.

3. The TMGB shall be electrotin plated for reduced contact resistance.

4. The TMGB shall have pre-drilled holes, which shall support a minimum of two tiers of eight
No. 6 AWG copper two-hole compression lugs.

5. The TMGB shall be an ASTM-B187-C11000 Copper bar, Cooper B-Line part number SB-
476 or submitted and owner-approved equivalent, and shall be suitable for use with two-hole
compression-type copper lugs.

6. The TMGB shall comply with ANSI/EIA/TIA 607.

8.4.5.5 Telecommunications Grounding Busbar

Each TGB, located in the intermediate distribution facilities (IDFs), shall comply with the
following:

1. The TGB shall be a predrilled copper busbar with standard NEMA bolthole sizing and
spacing for the type of connectors to be used.
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2. The TGB shall be sized for the immediate requirements and allow for growth. The minimum
dimensions shall be ¥ inch thick by 4 inches wide by 23 inches long.

3. The busbar should be electrotin plated for reduced contact resistance.

4. The TMGB shall have pre-drilled holes, which shall support a minimum of two tiers of eight
No. 6 AWG two-hole copper compression lugs.

5. The TMGB shall be an ASTM-B187-C11000 Copper bar, Cooper B-Line part number SB-
476 or submitted and owner-approved equivalent, and shall be suitable for use with two-hole
compression-type copper lugs.

6. The TMGB shall comply with ANSI/EIA/TIA 607.

8.4.5.6 Equipment cabinet and rack ground busbar

1. Provide and install a ground busbar in all relay racks, frame racks and equipment cabinets to
be used as an equipment grounding bus.

2. The busbar shall be for equal-flange (channel) 19-inch rack width and shall include ground
bar, splice plate and #12-24 mounting hardware.

3. The minimum dimensions shall be % inch in width by 3/16 inch in thickness.

4. The busbar shall have pre-drilled holes, which shall support a minimum of eight No. 6 AWG
two-hole copper compression lugs.

5. Unless specified otherwise, the busbar shall be Cooper B-Line part number SB-579-03 or
submitted and owner-approved equivalent, and shall be suitable for use with two-hole
compression-type copper lugs.

6. The busbar shall comply with ANSI/EIA/TIA 607.

8.4.6 System Requirements

8.4.6.1 General

1. All conductor wire, busbars and conduit shall be UL listed.

2. The communications ground system shall be separate and independent from all power
grounding.

3. Power grounding and/or bonding shall not be allowed to interfere or provide any back feed

or be a conductor to the separate communications ground system source or to any
communications bonded materials or equipment.

42



8.4.6.2 TMGB

1. The main ground source feed to the TMGB in the MDF shall be a separate and independent
feed from the main building ground system.

2. The main ground source feed shall be a No. 3/0 AWG green insulated stranded copper
ground wire from the building or counterpoise ground system to the TMGB in the MDF.

3. The No. 3/0 AWG green insulated stranded copper ground wire shall be installed in a two-
inch metallic conduit.

4. The No. 3/0 AWG green insulated stranded copper ground wire connections shall be
exothermically welded at connecting ends.
a. The first weld shall be at the main building electrical entrance facility grounding
electrode conductor ground system end.
b. The second weld shall be at the TMGB.

8.4.6.3 TBB and TGB

1. The TBB originates at the TMGB and shall be extended from the TMGB to each TGB within
the MDF and throughout the building using the telecommunications backbone pathways, to the
TGB(s) in each IDF. The minimum TBB conductor size shall be a No. 3/0 AWG green
insulated stranded copper ground wire. The TBB shall be installed in a two-inch metallic
conduit.

2. The communications ground system shall be a separate ground system and be completely
independent and isolated from all power grounding.

3. The TBB No. 3/0 AWG green insulated stranded copper ground wire connections shall be
exothermically welded at connecting ends.

a. The first weld shall be at the TMGB.

b. The second weld shall be at TGB.

8.4.6.4 Equipment cabinets and racks

1. All cabinets and racks shall be provided with a separate communications ground, consisting
of a No. 6 AWG green insulated stranded copper ground wire, from the nearest TGB in the
room and home run to each cabinet or rack ground busbar. Unless otherwise noted in the
drawings, do not loop ground wire.

2. All ground raceways within cabinets and racks shall be an insulated one-inch metallic
flexible raceway and shall include the proper transition electrical metallic tubing (EMT)
fittings.

3. All ground raceways and fitting connections shall be bonded

8.4.7 Execution
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8.4.7.1 Examination

A. Field Measurements: Verify dimensions in areas of installation by field measurements
before fabrication and indicate measurements on shop drawings. Coordinate fabrication
schedule with construction progress to avoid delaying the work.

B. Established Dimensions: Where field measurements cannot be made without delaying the
work, establish dimensions and proceed with fabricating units without field measurements.
Coordinate supports, adjacent construction, and fixture locations to ensure actual dimensions
correspond to established dimensions.

8.4.7.2 Preparation

A. Contractor’s on-site RCDD supervisor shall review, approve and stamp all shop drawings,
coordination drawings and record drawings.

B. Complete site preparation and soil compaction before trenching and driving ground rods for
underground grid.

C. Verify exact location of stub-up points for grounding of equipment, fences and building or
steel structures.

D. Copper and copper alloy connections should be cleaned prior to connection.

8.4.8 Installation

8.4.8.1 General

1. Bonding conductors shall be routed with minimum bends or changes in direction and should
be made directly to the points being bonded.

2. Bonding connections should be made by using:
a. Compression copper lugs. Use listed hardware that has been laboratory tested to
eliminate most field problems.
b. Exothermic welding (see NEC Article 250) within the ground electrode system, for
parts of a grounding system that are subject to corrosion or that must carry high currents
reliably, or for locations that require minimum maintenance.

3. Drive rods vertically, leaving top 18 inches exposed above finished grade. Exothermic-weld
below-grade grounding connections, except at ground rods. Install additional ground rods as
required to pass resistance test.

4. Make connections to dry surfaces only. Remove paint, rust, oxides, scales, grease and dirt
from surfaces before making connection. Sand clean a one square inch area, drill, tap, and bolt
conductor and connector to sanded area. Ensure proper conductivity.

5. The No. 3/0 AWG insulated ground wire weld ends shall have a minimum amount of wire
exposure from the conduit to each weld and a minimum amount of insulation removed at weld.
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6. The No. 6 AWG insulated ground wire connecting ends shall have a minimum amount of
insulation removed at ground lug.

7. Do not connect ground wire in power cable assemblies to the communications ground
system.

8.4.8.2 TMGB

1. Install the TMGB in the MDF as shown in the communications drawing set. The TMGB
should be located so that the bonding conductor is as short and straight as possible. Maintain
clearances required by applicable electrical codes.

2. The TMGB shall be attached to the wall studs with tapping screws with the bottom of the
busbar 84 inches above finished floor (AFF).

3. The TMGB shall be offset from the wall two inches and shall include support brackets and
insulators.

4. Connect the TMGB to the main building electrical entrance facility ground system and
telecommunications primary protectors.

5. TMGB Weld Requirements
a. The No. 3/0 AWG ground wire weld from the main source shall not exceed one inch
from one end of the TMGB busbar.
b. One additional weld shall not exceed one inch from the opposite end of the TMGB
busbar.
c. Two or more additional welds shall not exceed the one-inch spacing from the welds
toward the center of the busbar.
d. The No. 3/0 AWG insulated ground wire weld ends shall have a minimum amount of
wire exposure from the conduit to the weld and a minimum amount of insulation removed
at weld.

8.4.8.3TGB

1. Install the TGBs in the IDFs. The TGB should also be located so that the bonding conductor
is as short and straight as possible. Maintain clearances required by applicable electrical codes.

2. The TGB shall be attached to the wall studs with tapping screws with the bottom of the
busbar 84 inches above finished floor (AFF).

3. The TGB shall be offset from the wall two inches and shall include support brackets and
insulators.

4. TGB Weld Requirements
a. The No. 3/0 AWG ground wire weld from the TMGB shall not exceed one inch from
one end of the TGB busbar.
b. One additional weld shall not exceed one inch from the opposite end of the TGB
busbar.
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c. Two or more additional welds shall not exceed the one-inch spacing from the end
welds toward the center of the busbar.

d. The No. 3/0 AWG insulated ground wire weld ends shall have a minimum amount of
wire exposure from the conduit to the weld and a minimum amount of insulation
removed at weld.

8.4.8.4 Equipment Cabinets and Racks
1. The busbar shall be installed at the base and back of each cabinet and rack.

2. Each cabinet and rack shall be provided with a No. 6 AWG insulated ground wire home run
to the TGB, except as noted:
a. In a cabinet or rack bay, 