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1. EXECUTIVE SUMMARY

The intent of this document is to provide the Architect, Electrical Engineer, HVAC Consultant, Civil
Consultant and Telecommunication Consultant with the basic requirements and standards for network
cabling infrastructure in a new or remodeled facility at the Anaheim, Cypress and Fullerton campuses
or any other North Orange County Community College District (NOCCCD) site. It is the expectation
of NOCCCD that the information provided in this standard shall be incorporated into the Schematic
Design, Design Development and Construction Documents phases for every project. NOCCCD expects
any design effort to be an iterative process in which the design team will include campus Academic
Computing Technologies (ACT) and District Information Services (1S) staff in review and discussion
during the various phases of the design process. Any deviation from these standards must be approved
by NOCCCD IT and Facilities staff, with final sign off by NOCCCD Vice Chancellor of Finance and
Facilities in writing prior to design.

This document was prepared in collaboration with District 1S and campus ACT departments at Cypress
College, Fullerton College and North Orange Continuing Education, heretofore referred to as the Dis-
trict IT Group. The duties of this group are to ensure that all the services that the District IT Group
manages is well designed. All aspects of the design, construction, and acceptance of the network in-
frastructure on all campuses must include representation from the District IT Group. The District IT
Group is responsible to ensure that representation from both local campus and District IS teams are
included throughout the project. Network operations are predominantly supported by the local campus
IT teams however networks are designed as a unified system across NOCCCD.

Standardization of materials, installation, labeling, and documentation will ensure that all cabling in-
stallation projects have a consistent functionality and operation. This will enable the District IT Group
to effectively understand, operate and support the cabling infrastructure and network services traversing
that infrastructure.

The objective is to design using standards and materials that will provide the greatest longevity and
function for current and future use. Standardization of components, installation methods and labeling
will ensure that all cabling installation projects have a consistent functionality and operation. This will
enable NOCCCD staff to effectively understand, operate and support the cabling infrastructure and
network services traversing that infrastructure.
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INTRODUCTION

2.1 RESPONSIBILITIES OF NOCCCD DISTRICT IS DEPARTMENT

The District IT Group department is responsible for provisioning and operating a robust Information
Technology Infrastructure. It is expected that the infrastructure will support the connectivity needs for
voice, data, video and multimedia communication, and capacity available for current and future appli-
cations such as Intelligent Building Management System (BMS), Security, Surveillance, Fire Alarm,
etc. District IT Group has responsibility for the transport of all computer network traffic on NOCCCD
campuses/sites.

The District IT Group will actively participate in the design process. This includes attending architec-
tural and engineering meetings that will in any way affect the provisioning of any and all information
or telecommunication systems during the course of the project.

District IS retains the right to review and approve all construction documents pertaining to or affecting
Information Technology Infrastructure systems. District IS also retains the right to be the final reviewer
and approval authority for all construction submittals and project acceptance of Information Technol-
ogy Infrastructure systems. This includes pathways, cabling, quality of workmanship and acceptance
testing of any or all cable plant installed, and any other aspect of a construction/renovation project that
could affect Information Technology Infrastructure systems. It is the expectation of the District IT
Group that the information provided in this document shall be used as the basis of the design of the
cabling infrastructure and shall be included in the drawings and specifications for the project.

2.2 ARCHITECT RESPONSIBILITIES

When a new building or building renovation is planned, the Architect will ensure that District IT Group
representatives are involved in the entire design process, including review of all drawings during the
design phases as follows:

Design Phase Telecommunication Infrastructure
Considerations

Schematic Design — These are the initial planning | Building dimensions as related to placement of
documents and design drawings which assist depart- | Information Technology Rooms, cabling dis-
ments in the early stage of the project. tances and riser pathways.

Schematic design submittal.

Design Development — As the architectural design | Per-room outlet placement requirements, hori-
process progresses, overlays are developed to show | zontal cable pathways.
the various structures and systems planned for the

e 30% and 50% submittal, including project
building.

specifications.

Review Set — These documents depict the final de- | Detailed drawings and specifications for all
sign before bid submittal is undertaken. outlets, pathways and Information Technology
Room designs; cabling terminations, work-
manship and testing.
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90% submittal.

Working Copy/Construction Documents — This is
the Bid Copy.

100% submittal.

“Record Document” Drawings — These drawings
and documents represent the project as it is final-
constructed (“as-built”) and are deliverable prior to
final inspection of the project.

Actual cabling as constructed, drawings with
cable numbers/labels, test results.

Closeout documents.

2.3 SCOPE OF WORK MATRIX TO BE INCLUDED IN DISTRICT PROJECTS

For each project, a Scope of Work Matrix is to be created by the construction manager and up-
dated by District IT Group. It identifies the five areas of telecommunication construction for each
project: Telephone, Computer Network, Broadband Television, Security Surveillance, and Secu-
rity Access systems. It also defines any specific tasks to be completed and who is responsible for
completing each task, the District or the Contractor. This document is not intended for publication
in project prints or bid documents. It is, however, intended to clearly define for the design team
the Contractor’s role and responsibilities for the Telecommunication portion of any given project.

Item / or Material

District District | Contractor | Contractor
Purchased | Installed | Purchased Installed

Note

Determine the telephone system
type for this project (VolP or
Standard)

Telephone System (select one:
VolIP | Standard)

Site conduits and boxes
(If VolP, coordinate with site)

Interior raceways and boxes
(If VolP, coordinate with site)

Copper cables
(If VolP, coordinate with site)

Termination boxes and termi-
nals
(If VolP, coordinate with site)

Modular jacks and plates
(If VolP, coordinate with site)

Cable testing and reports
(If VolP, coordinate with site)

X

Telephones

X

Telephone cords X

Programming X
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ltem / or Material District | District | Contractor | Contractor Note
Purchased | Installed | Purchased Installed
Account setup, voicemails, etc. X X
Final As-built drawings and
. X X
documentation
Computer Network Wiring
Site conduits and boxes X X
Interior raceways, cable trays
X X
and boxes
Fiber optic cable tube cells X X
Fiber optic cables X X
Copper backbone cables X X
Copper station cables X X
Fiber patch panels X X
Category 6A patch panels X X
Jacks and faceplates X X
Patch cords X X
BDF/IDF (racks, backboards,
AJIC, wiring, etc.) Per specifi- X X
cations.
Cable testing and reports (both
. X X
copper & fiber)
Active electronics, including
. X X
network switches
Programming and network im- X X
plementation
Final “As-built” drawings and
. X X
documentation
Broadband Television System
Site conduits and boxes X X
Interior raceways, cable trays
X X
and boxes
Fiber optic cable tube cells X X
Single mode fiber optic cables X X
Coax cables X X
Splitters, directional couplers
- X X
at new building
Line extender amplifier at new
. X X
building
Fiber optic transceivers, termi- X X
nations
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ltem / or Material District | District | Contractor | Contractor Note
Purchased | Installed | Purchased Installed
Connection to head-end X 5
Testing and reports X X
Final As-built drawings and
. X X
documentation
CCTV Surveillance System
Site conduits and boxes X X
Interior raceways, cable trays
X X
and boxes
Fiber optic cable tube cells X X
Fiber optic cables from new X X
building to MDF
Category 6A cables w/PoE for
S X X
new building
Power testing and reports X X
Cable testing and reports (both X
copper & fiber)
Camera low voltage power X X
supplies
Head-end recorders, switchers, » %
monitors & controls
Cameras X X
Camera brackets X X
Final As-built drawings and
. X X
documentation
Security & Access
Site conduits and boxes X X
Interior raceways, cable trays
X X
and boxes
Fiber optic cable tube cells X X
Fiber optic cables X X
New building interior wiring
(Category 6A, AWG) per spec- X X 6
ifications.
Schedule interior building wiring X X
Cable testing and reports (both
. X X
copper & fiber)
Head-end equipment and soft- X X
ware at MDF/BDF
Electric door hardware X X 2,3,4
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District District | Contractor | Contractor

Item / or Material Note
Purchased | Installed | Purchased Installed
Card readers X X 34
Door switches X X 34

BDF/IDF electronic control en-
closures/logic boards
Connection to head-end, pro-
gramming, implementation
Final As-built drawings and
documentation

Note 1 The Architect and Engineers shall design the telephone system to meet the specifications/requirements as defined
in the District Telecommunication Infrastructure Technical Standards for that type; see section 1.02 for clarifica-
tion of cabling needs. VVolP telephones will use the data cabling system and thus will not require separate hori-
zontal telephone cables and outlets. All telephone system jacks should be red and labeled appropriately. All data
cables should be blue and labeled appropriately.

Note 2 Will initially be key-operated until access control head-end connectivity has been completed.
Note 3 Will not be operational until head-end is connected.

Note 4 Hardware type, location and installation to be coordinated with the campus/security vendor. The contractor MUST
work with the campus/security vendor PRIOR to installation to procure input to ensure that the installed system
will work as expected.

Note 5 The video contractor must work with District IT Group in establishing connections to the existing campus back-
bone cable system. A District IT Group representative must be present when the contractor makes the connection
to the head-end.

Note 6 These items must be coordinated with the Security Contractor by the campus.

The Architect shall be the focal point for coordinating the various engineering consultants during the
design process. In order to provide an effective architectural design, the Architect needs to understand
what the specific requirements are to support current and future telecommunication connectivity and
services. The Architect shall engage the District IT Group in design meetings and coordination sessions
beginning with the design phase to help define IT requirements in each location. The District IT Group
is eager to assist in providing a detailed list of requirements that will aid in programming the required
connectivity and telecommunication spaces.

It is the expectation of the District IT Group that the Architect will supply background drawings to the
various members of the design team. It is very important for the proper design of the Information Tech-
nology Infrastructure that the drawings for the Electrical and Telecommunication Consultants contain
furniture information. This will be needed by the Electrical and Telecommunication design team mem-
bers to correctly locate power and telecommunication outlets.

The Architect shall ensure that, wherever Design Engineers or Consultants for other disciplines require
a separate wiring infrastructure to support their systems, those consultants coordinate their design and
infrastructure requirements and efforts with the District IT Group. This includes but is not limited to

Published by the NOCCCD District Information Services Department
January 27, 2021



NOCCCD Cabling Infrastructure Standards - Page 13

design parameters such as cable type, cable color, use of supplemental or common pathways and sup-
port systems. For any Design Engineers or Consultants that require any communication connection of
any sort from the building to any other place on or off the campus, the Architect will ensure that these
Engineers/Consultants request and coordinate with the District IT Group for this connectivity. No other
system cable(s) that is included in the building will be allowed to use pathway(s) under the District IT
Group control without prior approval.

The Architect shall coordinate with the Design Engineers or Consultants for the support of any required
video and audio visual (AV) systems. Of particular concern is that installation of the Video and AV
systems do not conflict with installation or potential installation of Information Technology Infrastruc-
ture. There are to be no local switches that connect to the network. A local switch for a Dante audio or
HDMI over IP per room is ok, but the local network may not connect to the campus network. This
document does not include a standard for AV cabling and only references AV installations as they may
interfere with or affect the voice/data infrastructure.

All video systems shall be designed with the participation of District IT Group.

As full participants in the design process, comments and requests submitted by the District IT Group
must be incorporated into the reviewed documents in full for the next review of documents, or an ex-
planation must be provided to the District IT Group, regarding the status of comments and requests.
The District IT Group will postpone further reviews until all comments and requests have been ad-
dressed or incorporated into current documents and drawings.

24 TELECOMMUNICATION CONSULTANT/DESIGNER ROLE

At its option, is the District IT Group may either contract with a Telecommunication Consultant to
perform its own communication design or request the Architect to retain the services of a Telecommu-
nication Consultant. Regardless of the approach taken by the District IT Group, the Architect is ex-
pected to ensure that communication design input from a qualified Telecommunication Consultant is
part of each phase of the design process. The Architect shall incorporate all comments from the Tele-
communication Consultant into the various design document packages.

2.5 TELECOMMUNICATION DESIGN APPROACH

In designing a telecommunications system for a building that will not be brought online for a significant
amount of time, the best approach to future-proofing the system requires a forward-looking view at the
cabling and pathway requirements. Typically, the telecommunications system design can be divided
into the following three parts:

2.5.1 Rooms, Routes & Risers

Proper planning for rooms, routes and risers is critical to the successful design of any Information
Technology (IT) infrastructure system. Appropriately sized equipment rooms and cabling pathways
must be provided in the building. Sufficient capacity must be provided not only to house current IT
systems but also to allow for addition of cabling and equipment in the future. Selection of the
location of each telecommunication room is critical to ensure that each room is supported by ap-
propriate environmental systems. It is possible to estimate equipment room locations and sizes at
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an early stage in the project based on experience in telecommunications system design and national
standards. This enables design of the building to progress while ensuring that it will be capable of
supporting the wide range of communications systems and technologies currently required to con-
duct business of the District/College.

Adequate cable pathways are critical for ensuring that current and future cabling needs can be sup-
ported. Care must be taken to integrate cable pathways (risers, cable trays and conduits) into the
building fabric. Based on ANSI/TIA-569-E, Telecommunications Pathways and Spaces, these de-
sign guidelines ensure basic telecommunication design requirements are provided to the building
design team as early as possible for the programming and schematic phases.

2.5.2 Common Cabling Infrastructure

Selection of the communications cabling system and media is performed towards the end of the
design phase to ensure the incorporation of the most recent product changes. Based on ANSI/TIA-
568.1-E, Commercial Building Telecommunications Cabling, NOCCCD has standardized on
CommScope SYSTIMAX Category 6A unshielded twisted pair (UTP) and shielded twisted pair
(STP) copper for voice and data station cabling and Sumitomo Future Flex Air Blown laser-
optimized multimode and single mode fiber for backbone interconnection. Refer to Section 4.3 for
descriptions of when to use STP cable in lieu of UTP cable.

Proper distribution of this cabling throughout the building and campus is assured by ensuring the
cabling pathways are designed to support the required quantities and types of cabling (including
additional future expansion) that will be installed. The cabling pathways must also be compatible
with the stringent installation requirements, such as those required for optical fiber cables.

2.5.3 Equipment & Systems — Logical Design

Design and procurement of Information Technology equipment will always be performed outside
of the construction phase. This includes network switches and routers, desktop systems, telephones
and other equipment. Although costs for this equipment may be funded as part of the overall project
budget, the equipment and associated installation costs will be procured separately and will not be
included in any specification or bid package particular to a specific building construction project.
Architect and Engineering teams are required to consider space, power and cooling requirements
particular to the equipment that will be housed in the communications rooms.
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3. ARCHITECTURAL

When an architect is designing a building, many technology infrastructure issues must be addressed.
The following information is provided to the architect so he/she is able to understand what is needed
and how it should be incorporated in the final design. The architect shall be responsible to meet all
ADA requirements.

3.1 CAMPUS INFORMATION TECHNOLOGY ROOMS - FUNCTIONS

Information Technology Rooms (ITRs) provide an operating environment for telecommunications
and/or computer equipment. Each type of technology deployed in a building or on a campus has specific
functions and may have its own individual room within a facility. However, depending on the building
size and design, one or more of these functions may be combined into one room.

3.1.1 Main Distribution Frame (MDF)

The Main Distribution Frame (MDF) is the central connection point between the campus and the
Local Exchange Carrier (LEC), Competitive Local Exchange Carriers (CLEC) or Internet Service
Provider (ISP). This room or space is considered by the carriers as the Minimum Point of Entry
(MPOE) and demarcation point for communication services delivered to the campus from external
service providers. The Main Distribution Frame (MDF) may also be referred to as Network Oper-
ations Center (NOC).

The MDF houses network interface devices, telecommunications data networking and computer
equipment and phone line noise suppressors. Voice and voicemail systems may also be housed in
the MDF. In some instances, the MDF may be a stand-alone building that may include the data
center and is sized according to equipment and number of cable terminations required.

Communication services are extended from the MDF location to campus facilities by Customer-
Owned Outside Plant (CO-OSP) backbone cabling. An outside plant pathway infrastructure system
is provided to all campus buildings. Underground infrastructure (conduits, maintenance holes
and/or handholes) provides out-of-sight service to a building. Buried entrances (trenched or
plowed) are a means of providing out-of-sight service without conduit. The underground conduit
method is the required method to service buildings on the NOCCCD sites — direct-buried methods
are not acceptable. The number of conduits to be installed to a building will depend on the building
size, function and telecommunications services to be provided to the building.

3.1.2 Building Telecommunications Room (BDF)

The Building Telecommunications Room provides an operating environment for communications
and/or network equipment at the main point of campus backbone connectivity to each building. It
is generally considered a building-serving facility. A BDF may also be referred to as a Building
Distribution Facility (BDF).

BDFs are laid out and built according to stringent requirements because of the nature, cost, size
and complexity of the equipment involved. These rooms typically house:
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o Racks or cabinets to house equipment and cable ladder system to support cable and connec-
tions to various pieces of equipment with supporting grounding infrastructure and electrical
outlets.

e LAN equipment, such as routers, switches or fiber optic interface equipment for interbuilding
and/or intrabuilding communications.

¢ \oice cross-connects.

e Cable TV (CATV), CCTV cabling and equipment.

o Generator/UPS system. Access to backup generator power may be needed.
¢ Independent cooling system.

e Access control door controllers

Given the rapid development of new products in the Information Technology area, BDFs must be
designed to accommodate both current and future system requirements.

The BDF houses the conversion point from outside plant cable to inside rated cable, provides the
install location for building entrance protectors for all copper cables and serves as the bonding point
for all metallic cables or cable components. An outside plant pathway infrastructure system (con-
duit field) shall be provided to the nearest campus connection point (maintenance hole).

BDFs shall house equipment directly related to the Information Technology systems and their en-
vironmental support systems. Typically, other Fire/Life/Safety systems such as access control, se-
curity, building management systems, etc., are housed in the same room. A detailed layout for each
Building Information Technology Room is required as part of the overall design/project drawing
set and must include all systems proposed to be housed within each room.

3.1.3 Telecommunications Rooms (TR)

A minimum of one Telecommunications Room (TR) or Intermediate Distribution Facility (IDF) is
located in each building and houses telecommunications equipment, cable terminations and cross-
connect wiring. TRs differ from BDFs in that they are generally considered to be floor-serving (as
opposed to building-serving) facilities that provide a connection point between backbone and hor-
izontal distribution pathways. TRs provide a safe, environmentally suitable area for installing:

Cabling.

Termination fields.

Premises electronic equipment.
Related support structures.

The quantity and location of the TRs depends on:

o Size of the building: Typically, one TR is required for every 10,000 square feet of usable floor
space.
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e Number of floors: A minimum of one TR is required for each floor.

e The shape of the building and its impact on the length of communication cables: Depending
on the dimensions and cabling distances required in a particular building, a floor may house
multiple TRs, each serving a portion of the floor/building, based on a maximum permissible
cable length of 90 meters from wall outlet to TR termination point. If the Telecommunication
Consultant’s design includes one or more cable runs that will be longer than 90 meters, the
Consultant will need to work with the District IT Group to identify whether a variance can be
issued or if an additional IDF will need to be created.

3.1.4 Non-Information Technology Systems

The Architect is reminded to increase Information Technology Room dimensions as needed to sup-
port such non-information technology systems such as AV equipment, Building Management Sys-
tems (BMS), fire alarm panels, public address systems and security equipment. Careful considera-
tion is to be taken in the placement of these auxiliary systems so as to NOT impede or hinder access
and maintenance to any or all systems and avoid code violations.

3.2 INFORMATION TECHNOLOGY ROOM LOCATIONS
3.2.1 General

There are a number of factors to be considered when placing Information Technology Rooms within
a new or renovated facility. Site selection factors for the various rooms are addressed below. Of
these factors, the two most important are “stacking” of the rooms and providing a way to expand
the rooms, should that become necessary in the future.

o Information Technology Rooms shall not be located in any place that may be subject to water
or steam infiltration, humidity from nearby water or steam, heat, and any other corrosive at-
mospheric or environmental conditions.

¢ Information Technology Rooms shall not be located near electrical power supply transform-
ers, elevator or pump motors, generators, X-ray equipment, radio transmitters, radar transmit-
ters, induction heating devices or other potential sources of electromagnetic interference
(EMI).

¢ Information Technology Rooms shall not share space in electrical closets, boiler rooms, wash-
rooms, janitorial closets and storage rooms, nor shall they contain hatches that lead to other
spaces.

¢ Information Technology Rooms shall not be situated in a building in such a way that the walls
of the Information Technology Room are not on the building structural support systems. Such
placement interferes with installation of the cable riser backbone system.

¢ Information Technology Rooms shall not be located near sources of mechanical vibration that
could be conveyed to the room and the sensitive network equipment contained therein via the
building structure.
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¢ Information Technology Rooms shall not be located below grade unless preventive measures
against water infiltration are employed. The room shall be free of water or drainpipes not
directly required in support of the equipment within the room. If it becomes necessary to lo-
cate an Information Technology Room where threat of water ingress exists, design rack ele-
vations so that active equipment and telecommunications components are as high off the floor
as possible and provide a floor drain within the room. A water/leak sensor shall also be pro-
vided in the room that will notify District IT in the event of water ingress into the room.

¢ Information Technology Rooms shall be vertically aligned in multistory buildings.

Acoustic noise levels in Information Technology Rooms must be minimized by locating noise-
generating equipment outside the Information Technology Rooms. Likewise, the walls of Infor-
mation Technology Rooms must be of sufficient construction to insulate adjacent offices from noise
made by the network equipment.

3.2.2 Telecommunications Rooms (TR)
In addition to the general requirements for Information Technology Rooms, the TR shall be:

e Dedicated to the IT function and related support facilities. No other systems can be housed
within the TR without the written approval of the District IT Group.

¢ A single function room and not be shared with electrical installations or other equipment or
building services other than those required in direct support of Technology equipment or ser-
vices without the written approval of the District IT Group.

e Located as close as practical to the center of the area being served and preferably in the core
area. However, the location shall be such that the room can be expanded in the future.

e "Stacked" in multistory buildings (i.e., constructed so that each TR is placed directly above
the TR on the floor below).

o Directly accessible from hallways, not through offices, classroom or mechanical spaces. Lo-
cated such that the average horizontal cable run is 150 feet or less and that no individual cable
run exceeds 90 meters.

3.2.3  Building Telecommunications Rooms (BDF)

In addition to the general requirements for Information Technology Rooms, placement of Building
Telecommunications Rooms shall:

¢ Avoid locations that limit expansion, such as structural steel, stairwells, and elevator shafts,
outside walls or other fixed building walls.

e Have easy access to distribution cable pathways.

o Be easily accessible for the delivery of large equipment.

e Minimize the size and length of the backbone and horizontal distribution cables.
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o Be located so that building entrance cables will not be exposed for a cable length distance of
more than 50 feet from the point of building entrance per the California Electrical Code, Ar-
ticles 770-50 and 800-50.2. If this is not possible, the entrance cable shall be routed to the
termination field without breaks using rigid or intermediate rigid conduits within the re-
quirements of a pull box every cumulative 180-degrees of bend and a maximum of 50 feet
of cable length from the first pull box, EMT shall not be used in lieu of rigid or intermediate
conduit.

3.3 INFORMATION TECHNOLOGY ROOM SIZING

3.3.1 General

The sizes of Information Technology Rooms described in this document are minimum require-
ments. Additional space may be required in any given Information Technology Room depending
on the requirements, the proposed auxiliary systems sharing the space and/or the services per-
formed by the occupants.

3.3.2 Building Telecommunications Room (BDF)

During the early phase of the building design, it is best to assume the minimum BDF size to be 12
feet long by 10 feet wide by 10 feet high (interior dimensions).

Building Telecommunications Rooms will house building entrance frames with electrical protec-
tors, service racks or cabinets. For early planning purposes, assume at least three racks or cabinets
will be required in any size building. Individual and/or rows of equipment racks/cabinets require a
minimum three-foot clearance on all sides. Certain apparatus will be wall-mounted and will project
a distance of 12 inches to 24 inches from the wall.

In larger size buildings, additional rows of equipment racks or cabinets may be required. If the new
building is more than five stories, the District IT Group will provide specific direction on the size
of the Building Telecommunications Room (BDF).

3.3.3 Telecommunications Rooms (TR)

There shall be a minimum of one (1) Telecommunications Room (TR) per floor. Additional TRs
(one for each area up to 10,000 sq. ft.) should be provided when:

e The floor area to be served exceeds 10,000 sq. ft.
e The horizontal distribution distance from the first TR to the workstation exceeds 90 meters.

For planning purposes, the minimum size of each TR shall be 10 feet wide by 8 feet long by 10 feet
high (interior dimensions). In small buildings, the BDF and the TR functions may be combined
into a single space.

3.4 LIGHTING
It is important that proper work lighting be provided in all Information Technology Rooms. Lighting
shall:
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