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SECTION 27 05 00 - COMMON WORK RESULTS FOR COMMUNICATIONS

PART 1- GENERAL

11

12

13

14

15

16

RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
SUMMARY
A.  Section Includes:
1 Communications equipment coordination and installation.
2. Sleeves for pathways and cables.
3. Sleeve seals.
4, Grout.

5. Common communications installation requirements.

DEFINITIONS

A. EPDM: Ethylene-propylene-diene terpolymer rubber.

SUBMITTALS

A. Product Data: For deeve seals.

QUALITY ASSURANCE

A. The installation shall conform to all requirements of ANSI C2, NFPA 70, and the codes
and standards specified in other Sections, all local codes and the requirements of OSHA,
which would be applicable if PWM were a private corporation.

B. In case of conflict between provisions of codes, laws and ordinances, the more stringent
requirement shall apply.

COORDINATION

A.  Coordinate arrangement, mounting, and support of communications equipment:

COMMON WORK RESULTS FOR COMMUNICATIONS 270500-1
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1 To alow maximum possible headroom unless specific mounting heights that
reduce headroom are indicated.

2. To provide for ease of disconnecting the equipment with minimum interference to
other installations.

3. To alow right of way for piping and conduit installed at required slope.

4, So connecting pathways, cables, wireways, cable trays, and busways will be clear
of abstructions and of the working and access space of other equipment.

Coordinate installation of required supporting devices and set sleeves in cast-in-place
concrete, masonry walls, and other structural components as they are constructed.

Coordinate location of access panels and doors for communications items that are behind
finished surfaces or otherwise concealed. Access doors and panels are specified in
Division 08 Section "Access Doors and Frames."

Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 07 Section "Penetration Firestopping.”."

PART 2 - PRODUCTS

21

22

SLEEVES FOR PATHWAY S AND CABLES

A.

Steel Pipe Sleeves: ASTM A 53/A 53M, TypeE, GradeB, Schedule 40, galvanized
stedl, plain ends.

Cast-1ron Pipe Sleeves: Cast or fabricated "wall pipe,” equivalent to ductile-iron pressure
pipe, with plain ends and integral waterstop, unless otherwise indicated.

Sleeves for Rectangular Openings. Galvanized sheet steel.
1. Minimum Metal Thickness:

a For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm)
and no side more than 16 inches (400 mm), thickness shall be 0.052 inch
(2.3 mm).

b. For dleeve cross-section rectangle perimeter equal to, or more than, 50
inches (1270 mm) and 1 or more sides equal to, or more than, 16 inches
(400 mm), thickness shall be 0.138 inch (3.5 mm).

SLEEVE SEALS

A.

Description: Modular sealing device, designed for field assembly, to fill annular space
between deeve and pathway or cable.

COMMON WORK RESULTS FOR COMMUNICATIONS 270500-2
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1 Manufacturers: Subject to compliance with requirements, provide products by one
of the following:

2. Basis-of-Design Product:  Subject to compliance with requirements, provide
product indicated on Drawings or comparable product by one of the following:

a Advance Products & Systems, Inc.
b. Calpico, Inc.

C. Metraflex Co.

d. Pipeline Seal and Insulator, Inc.

3. Sealing Elements: EPDM interlocking links shaped to fit surface of cable or
conduit. Include type and number required for material and size of pathway or
cable.

4, Pressure Plates: Stainless steel. Include two for each sealing element.

5. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure
plates to sealing elements. Include one for each sealing el ement.

2.3 GROUT
A.  Nonmetalic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, nonmetallic

aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for
application and a 30-minute working time.

PART 3 - EXECUTION

31 COMMON REQUIREMENTS FOR COMMUNICATIONS INSTALLATION
A.  Comply with NECA 1.

B.  Measure indicated mounting heights to bottom of unit for suspended items and to center
of unit for wall-mounting items.

C. Headroom Maintenance: |f mounting heights or other location criteria are not indicated,
arrange and install components and equipment to provide maximum possible headroom
consistent with these requirements.

D. Equipment: Install to facilitate service, maintenance, and repair or replacement of
components of both communications equipment and other nearby installations. Connect
in such away as to facilitate future disconnecting with minimum interference with other
itemsin the vicinity.

E. Right of Way: Give to piping systemsinstalled at arequired slope.
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SLEEVE INSTALLATION FOR COMMUNICATIONS PENETRATIONS

3.2

3.3

A.

Communications penetrations occur when pathways, cables, wireways, or cable trays
penetrate concrete dabs, concrete or masonry walls, or firerated floor and wall
assemblies.

Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or
formed openings are used. Install deeves during erection of slabs and walls.

Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

Firee-Rated Assemblies: Install sleeves for penetrations of firerated floor and wall
assemblies unless openings compatible with firestop system used are fabricated during
construction of floor or wall.

Cut deevesto length for mounting flush with both surfaces of walls.
Extend deevesinstalled in floors 3 inches (50 mm) above finished floor level.

Size pipe seeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and
pathway or cable, unlessindicated otherwise.

Seal space outside of sleeves with grout for penetrations of concrete and masonry

1 Promptly pack grout solidly between sleeve and wall so no voids remain. Tool
exposed surfaces smooth; protect grout while curing.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Sea annular space between
sleeve and pathway or cable, using joint sealant appropriate for size, depth, and location
of joint. Comply with requirementsin Division 07 Section "Joint Sealants."

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions,
ceilings, and floors at pathway and cable penetrations. Install deeves and seal pathway
and cable penetration deeves with firestop materials. Comply with requirements in
Division 07 Section "Penetration Firestopping.”

Roof-Penetration Sleeves: Seal penetration of individual pathways and cables with
flexible boot-type flashing units applied in coordination with roofing work.

Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and
mechanical seeve seals. Select deeve size to alow for 1-inch (25-mm) annular clear
space between pipe and sleeve for installing mechanical sleeve seals.

Underground, Exterior-Wall Penetrations: Install cast-iron pipe sleeves. Size sleeves to
allow for 1-inch (25-mm) annular clear space between pathway or cable and Seeve for
installing mechanical deeve sedls.

SLEEVE-SEAL INSTALLATION

A.

Install to seal exterior wall penetrations.
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B.  Usetype and number of sealing elements recommended by manufacturer for pathway or
cable material and size. Position pathway or cable in center of sleeve. Assemble
mechanical sleeve seals and install in annular space between pathway or cable and sleeve.
Tighten bolts against pressure plates that cause sealing elements to expand and make
watertight seal.

34 FIRESTOPPING
A. Apply firestopping to penetrations of firerated floor and wall assemblies for
communications installations to restore origina fire-resistance rating of assembly.

Firestopping materials and installation requirements are specified in Division 07 Section
"Penetration Firestopping.”

END OF SECTION
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SECTION 27 11 00 - COMMUNICATIONS EQUIPMENT ROOM FITTINGS

PART 1- GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.
12 SUMMARY

A.  The communications equipment room will be referred as MDF (Main Distribution
Frame) or IDF (Intermediate Distribution Frame) in this document which are intended to
house racks, cabinets and equipment necessary for the support of the communications
cabling infrastructure.

B.  Section Includes:
1 Tdecommunications mounting elements.
2. Backboards.
3. Tdecommunications equipment racks and cabinets.
4, Teecommunications service entrance pathways.
5. Grounding.

C. Related Sections:
1 Contract Documents
2. Division 00 — Procurement & contracting Requirements Group
3. Division 01 — General Requirements
4, Section 012500 — Substitution Procedures
5. Section 271300 — Communications Backbone Cabling

6. Division 26
1.3 REFERENCES

1 All work shall be performed in accordance with the following codes and industry
standards, unless noted otherwise:

COMMUNICATIONS EQUIPMENT ROOM FITTINGS 271100-1
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2. NFPA 70 — National Electrical Code, current version adopted by local or State
AHJ.

3. TIA/EIA-568-B — Commercia Building Telecommunications Cabling Standard,
current version.

4, TIA/EIA-569-B — Commercial Building Standard for Telecommunications
Pathways and Spaces, current version.

5. TIA/EIA-606-A — Administration Standard for Commercial Telecommunications
Infrastructure, current version.

6. JSTD-607-A — Commercial Building Grounding (Earthing) and Bonding
Requirements for Telecommunications, current version.

7. TIA-310- D Cabinets, Rack, and Associated Equipment

14 DEFINITIONS
A.  BICSI: Building Industry Consulting Service International.

B. CableTray: A fabricated structure consisting of two longitudina side rails connected by
individua transverse members (rungs).

C. IDF: Intermediate Distribution Frame
D. LAN: Local area network.
E. MDF: Main Distribution Frame

F. RCDD: Registered Communications Distribution Designer.

15 PERFORMANCE REQUIREMENTS

A.  Seismic Performance: Floor-mounted cabinets and cable pathways shall withstand the
effects of earthquake motions determined according to SEI/ASCE 7.

1 The term "withstand" means "the unit will remain in place without separation of
any parts from the device when subjected to the seismic forces specified and the
unit will be fully operational after the seismic event.

16 SUBMITTALS
A.  Product Data: For each type of product indicated. Include construction details, material
descriptions, dimensions of individual components and profiles, and finishes for

equipment racks and cabinets. Include rated capacities, operating characteristics,
electrical characteristics, and furnished specialties and accessories.

COMMUNICATIONS EQUIPMENT ROOM FITTINGS 271100-2
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B.

Shop Drawings: For communications equipment room fittings. Include plans,
elevations, sections, details, and attachments to other work.

1 Detail equipment assemblies and indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each
field connection.

2. Equipment Racks and Cabinets: Include workspace requirements and access for
cable connections. Include full rack elevations.

3. Grounding: Indicate location of grounding bus bar and its mounting detail
showing standoff insulators and wall mounting brackets.

Qualification Data: For Installer, qualified layout technician, installation supervisor, and
field inspector.

Seismic Qualification Certificates: For floor-mounted cabinets, accessories, and
components, from manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual
test of assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and
locate and describe mounting and anchorage provisions. Base certification on the
maximum number of components capable of being mounted in each rack type.
Identify components on which certification is based.

3. Detailed description of equipment anchorage devices on which the certification is
based and their installation requirements.

1.7 QUALITY ASSURANCE

A.

Installer Qualifications: Cabling Installer must have personnel certified by BICSI on
staff.

1 Layout Responsibility: Preparation of Shop Drawings shall be under the direct
supervision of RCDD or Commercial Installer, Level 2.

2. Installation Supervision: Installation shall be under the direct supervision of
Registered Technician or Level 2 Installer, who shall be present at all times when
Work of this Section is performed at Project Site.

3. Field Inspector: Currently registered by BICSI as RCDD or Commercial Installer,
Level 2 to perform the on-site inspection.

Electrical Components, Devices, and Accessories. Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

Telecommunications Pathways and Spaces: Comply with TIA/EIA-569-A.

Grounding: Comply with ANSI-J-STD-607-A.

COMMUNICATIONS EQUIPMENT ROOM FITTINGS 271100-3
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18 PROJECT CONDITIONS

A.  Environmental Limitations: Do not deliver or install equipment frames and cable trays
until spaces are enclosed and weathertight, wet work in spaces is complete and dry, and
work above ceilingsis complete.

19 COORDINATION

A. Coordinate layout and installation of communications equipment with Owner's
telecommunications and LAN equipment and service suppliers. Coordinate service
entrance arrangement with local exchange carrier.

1 Meet jointly with telecommunications and LAN equipment suppliers, local
exchange carrier representatives, and Owner to exchange information and agree on
details of equipment arrangements and installation interfaces.

2. Record agreements reached in meetings and distribute them to other participants.

3. Adjust arrangements and locations of distribution frames, cross-connects, and
patch panels in equipment rooms to accommodate and optimize arrangement and
space requirements of telephone switch and LAN equipment.

4, Adjust arrangements and locations of equipment with distribution frames, cross-
connects, and patch panels of cabling systems of other communications, electronic
safety and security, and related systems that share space in the egquipment room.

B.  Coordinate |ocation of power raceways and receptacles with locations of communications
equipment requiring electrical power to operate. Coordinate with the grounding of all
telecommunication racks with the electrical contractor.

C.  All power in each IDF and MDF room shall be supplied by an emergency power panel
located in the room by the Electrical Contractor. Coordinate with the Electrical

Contractor to ensure the proper circuits are delivered to each telecommunication rack and
piece of equipment requiring power.

PART 2 - PRODUCTS

21 PATHWAYS
A.  Genera Requirements. Comply with TIA/EIA-569-A.
B. Cable Support: NRTL labeled. Cable support brackets shall be designed to prevent
degradation of cable performance and pinch points that could damage cable. Cable tie
slots fasten cable ties to brackets.

1 Comply with NFPA 70 and UL 2043 for fire-resistant and low-smoke-producing
characteristics.

2. Support brackets with cable tie dots for fastening cable ties to brackets.
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3. Lacing bars, spools, J-hooks, and D-rings.

4, Straps and other devices.

Cable Trays:

Continuous, rigid, welded steel or stainless steel wire mesh cable management system.

1 Manufacturers. Subject to compliance with requirements, provide products by one
of the following available manufacturers offering products that may be
incorporated into the Work include, but are not limited to, the following:

a Cablofil
b. Cooper B-Line, Inc.
C. PW Industries, Inc.

2. Cable Tray Materials: Metal, suitable for indoors and protected against corrosion
by electroplated zinc galvanizing, complying with ASTM B 633, Type 1, not less
than 0.000472 inch (0.012 mm) thick.

a Wire Mesh Cable Trays: 12 inches wide, 6" deep.

Conduit and Boxes: Comply with requirements in Division 26 Section "Raceway and
Boxes for Electrical Systems.” Flexible metal conduit shall not be used.

1 Outlet boxes shall be no smaller than 2 inches (50 mm) wide, 3 inches (75 mm)
high, and 2-1/2 inches (64 mm) deep.

22 BACKBOARDS

A.

Backboards: Plywood, void-free, 3/4 by 48 by 96 inches (19 by 1220 by 2440 mm) with
two (2) coats of fire retardant paint, typically white in color. Comply with requirements
for plywood backing panels specified in Division 06 Section "Rough Carpentry."

23 EQUIPMENT FRAMES

A.

Each IDF or MDF room contains a minimum of one telecom equipment rack for locating
fiber termination panels, security interface electronics and other types of equipment.

Contractor shall provide the following type of equipment cabinets in these locations as
indicated on the drawings, contractor shall only provide equipment cabinets where
indicated, existing equipment cabinets shall be modified as indicated using the equipment
indicated:

MDF and TSA Spaces: Provide the following equipment cabinets and associate hardware
in remote telecom rooms as specified on the telecom equipment room detailed drawings.
No substitutions.
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1 APC Netshelter SX 48U 600mm Wide x 1070mm Deep Enclosure with Sides
Black

a APC Manufacturer Part Number — AR3107
2. APC UPS Network Management Card w/ Environmental Monitoring
a APC Manufacturer Part Number — AP9619
3. APC Door Switch Kit
a APC Manufacturer Part Number — AP9513
4, APC Netshelter Grounding Kit
a APC Manufacturer Part Number — AR8390
5. APC Netshelter SX Roof Fan Tray 115 VAC
a APC Manufacturer Part Number — ACF501
6. APC Rack PDU, Switched, Zero U, 30A, 100/120V, (24) 5-20
a APC Manufacturer Part Number — AP7832
D. IDF Spaces: Provide the following equipment cabinets and associate hardware in remote
telecom rooms as specified on the telecom equipment room detailed drawings. No
substitutions.
1. APC Netshelter 2 Post Rack 45U
a APC Manufacturer Part Number — AR201
2. APC Netshelter Grounding Kit
a APC Manufacturer Part Number — AR8390
3. APC Rack PDU, Switched, Zero U, 20A, 100/120V, (24) 5-20

a APC Manufacturer Part Number — AP7930

E.  Airline Tenant Office Spaces

1 APC Netshelter SX 24U 600mm Wide x 1070mm Deep Enclosure with Sides
Black

a APC Manufacturer Part Number — AR3104
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24

LABELING

A.  Comply with TIA/EIA-606-A and UL 969 for a system of labeling materials, including
label stocks, laminating adhesives, and inks used by label printers.

PART 3 - EXECUTION

31

3.2

3.3

34

ENTRANCE FACILITIES

A.  Contact telecommunications service provider and arrange for installation of demarcation
point, protected entrance terminals, and a housing when so directed by service provider.

B. Install underground, buried, aeria pathways complying with recommendations in
TIA/EIA-569-A, "Entrance Feacilities' Article.

Install underground, buried, aerial entrance pathway complying with Division 26 Section
"Raceway and Boxes for Electrical Systems."INSTALLATION

A.  Comply with NECA 1.

B. Comply with BICSI TDMM for layout and installation of communications equipment
rooms.

C. CableTrays: Comply with NEMA VE 2 and TIA/EIA-569-A-7.

D. Bundle, lace, and train conductors and cables to terminal points without exceeding
manufacturer's limitations on bending radii. Install lacing bars and distribution spools.

FIRESTOPPING

A.  Comply with requirements in Division 07 Section "Penetration Firestopping.”"Comply
with TIA/EIA-569-A, Annex A, "Firestopping.”

B.  Comply with BICSI TDMM, "Firestopping Systems" Article.

IDENTIFICATION

A. ldentify system components, wiring, and cabling complying with TIA/EIA-606-A.
Comply with requirements in Divison26 Section "ldentification for Electrical
Systems."Comply with requirements in Divison 09 Section "Interior Painting” for
painting backboards. For fire-resistant plywood, do not paint over manufacturer's label.

B. See Divison27 Section "Communications Horizontal Cabling” for additional
identification requirements. See Evaluations for discussion of TIA/EIA standard as it
applies to this Section.Paint and label colors for equipment identification shall comply
with TIA/EIA-606-A for Class 3 level of administration including optional identification
requirements of this standard.
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C. Labelsshal be preprinted or computer-printed type.

END OF SECTION
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SECTION 27 13 00 - COMMUNICATIONS BACKBONE AND HORIZONTAL CABLING

PART 1- GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

12 SUMMARY

A. Section Includes:

1.

Pathways.

UTP backbone and horizontal cable.

62.5/125-micrometer, optical fiber cabling.
Telecommunications outlet/connectors.

Cable management system.

Cable connecting hardware, patch panels, and cross-connects.

Cabling identification products.

13 DEFINITIONS

A. Basket Cable Tray: A fabricated structure consisting of wire mesh bottom and side rails.

B.  BICSI: Building Industry Consulting Service International .

C. Channel Cable Tray: A fabricated structure consisting of a one-piece, ventilated-bottom
or solid-bottom channel.

D. Consolidation Point: A location for interconnection between horizontal cables extending
from building pathways and horizontal cables extending into furniture pathways.

E. Cross-Connect: A facility enabling the termination of cable elements and their
interconnection or cross-connection.

F. EMI: Electromagnetic interference.

G. IDC: Insulation displacement connector.

H. LAN: Loca areanetwork.
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14

15

16

1.7

Outlet/Connectors: A connecting device in the work area on which horizontal cable or
outlet cable terminates.

RCDD: Registered Communications Distribution Designer.

UTP: Unshielded twisted pair.

EXISTING SYSTEM DESCRIPTION

A.

The existing airport Cabling System is a Structured Cabling System using unshielded
twisted pair and both muitimode and single-mode fiber optic cable.

The Cabling System supports many of the airport communications systems, including but
not limited to: telephone, security, flight information,  building automation and several
local area networks.

SUMMARY OF WORK

A.

The Contractor shall provide all structured cabling to support the project. Expansion of
the Cabling System shall be compatible with and shall not void warranties of the existing
Cabling System.

The Cabling System shall support analog and digital voice applications, data, local area
networks (LAN), video and low voltage devices for building controls and management
on acommon cabling platform.

Indoor cable shall be run above cabinets and racks via conduit and or cable trays as
specified.

The Contractor shall provide all patching of fiber optic and copper cabling through
airport telecommunication rooms as required by the project to provide afully operational
system whether illustrated on the Drawings or not.

PERFORMANCE REQUIREMENTS

A. General Performance: Backbone cabling system shall comply with transmission
standards in TIA/EIA-568-B.1, when tested according to test procedures of this standard.

SUBMITTALS

A.  Product Data: For each type of product indicated provide manufacturer specifications.

B.  Shop Drawings:

1 System Labeling Schedules: Electronic copy of labeling schedules, in software
and format selected by Owner.
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2. System Labeling Schedules: Electronic copy of labeling schedules that are part of
the cabling and asset identification system of the software.

3. Cabling administration drawings and printouts.

4, Wiring diagrams to show typical wiring schematics including the following:

5. Cross-connects.

6. Patch panels.

7. Patch cords.

8. Cross-connects and patch panels. Detail mounting assemblies, and show
elevations and physical relationship between the installed components.

9. Cable tray layout, showing cable tray route to scale, with relationship between the
tray and adjacent structural, electrical, and mechanical elements. Include the
following:

10. Vertica and horizontal offsets and transitions.

11. Clearances for access above and to side of cable trays.

12. Vertical elevation of cable trays above the floor or bottom of ceiling structure.

13. Load caculations to show dead and live loads as not exceeding manufacturer's

rating for tray and its support elements.

C. Qualification Data: For Installer, qualified layout technician, installation supervisor, and
field inspector.

D.  Source quality-control reports.

E. Field quality-control reports.

F. Maintenance Data: For splices and connectors to include in maintenance manuals.

G.  Software and Firmware Operational Documentation:

1.

2.

Software operating and upgrade manuals.

Program Software Backup: On magnetic media or compact disk, complete with
datafiles.

Device address list.

Printout of software application and graphic screens.
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QUALITY ASSURANCE

18

19

A.

Installer Qualifications: Cabling Installer must have personnel certified by BICSI on
staff.

1 Layout Responsihility: Preparation of Shop Drawings and Cabling Administration
Drawings, and field testing program development by an RCDD.

2. Installation Supervision: Installation shall be under the direct supervision of
Registered Technician or Level 2 Installer, who shall be present at all times when
Work of this Section is performed at Project Site.

3. Testing Supervisor: Currently certified by BICSI as an RCDD to supervise on-site
testing.

Testing Agency Quadlifications:. An NRTL.

1 Testing Agency's Field Supervisor: Currently certified by BICSI as an RCDD to
supervise on-site testing.

Surface-Burning Characteristics: As determined by testing identical products according
to ASTM E84 by a qualified testing agency. Identify products with appropriate
markings of applicable testing agency.

1 Flame-Spread Index: 25 or less.

2. Smoke-Developed Index: 50 or less.

Electrical Components, Devices, and Accessories. Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

Telecommunications Pathways and Spaces: Comply with TIA/EIA-569-A.

Grounding: Comply with ANSI-J-STD-607-A.

DELIVERY, STORAGE, AND HANDLING

A.

Test cables upon receipt at Project site.

1 Test optical fiber cable to determine the continuity of the strand end to end. Use
optical fiber flashlight or optical losstest set.

2. Test optical fiber cable while on reels. Use an optical time domain reflectometer
to verify the cable length and locate cable defects, splices, and connector,
including the loss value of each. Retain test data and include the record in
maintenance data.

3. Test each pair of UTP cable for open and short circuits.
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PROJECT CONDITIONS

1.10

111

112

A.

Environmental Limitations: Do not deliver or instal cables and connecting materials
until wet work in spaces is complete and dry, and temporary HVAC system is operating
and maintaining ambient temperature and humidity conditions at occupancy levels during
the remainder of the construction period.

PROJECT SCHEDULES AND REPORTS

A.

Early installation and testing of the Cabling System is vital to scheduling of other airport
systems. Schedule completion of Cabling System installation to provide a one hundred
and twenty day testing period for other airport systems prior to scheduled opening of
facility.

COORDINATION

A.

Coordinate layout and installation of telecommunications pathways and cabling with
Owner's telecommunications and LAN equipment and service suppliers.

Provide coordination of the Work with that of all other Contractors. The coordination of
work between the Contractor and other contractors(s) is indicated on the Drawings and
related sections of the specifications. All work shall be coordinated extensively with the
Contractors. Absolutely no connections or modifications to the existing airport Cabling
System shall be made by the Contractor without prior coordination and review with the
Owner’s IT personnel. All installation of work under this section shall be reviewed by
the Owner or their designated representative prior to commencement of same.

The contractor shall:

1 Provide a coordinated schedule with the owner in scheduling the work in specific
aress to provide timely access and working and storage space for the performance
of the Contractor's work.

2. Ensure that the Project Conditions and completion of the Contractor's work as
specified in related sections of the specifications is completed and acceptable to the
owner.

No changes or modifications of any existing airport cabling system equipment or
operation may take place without authorization from the designated owner's
representative. The contractor is responsible to keep the airport's telecommunication
system operational during all phases of construction and associated demolition.

PWM requires a minimum of two (2) week’s notice prior to the start of cabling system
changes. During this period, PWM will advise when work can proceed and of any special
actions which must take place. Coordination with PWM is required for every step of the
addition/removal process.
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F.

A coordination meeting between the cabling contractor and PWM shall be required prior
to the start of shop drawings in order to ensure a complete understanding of the project
requirements.

All work to the existing cabling system requiring a temporary shutdown of airport
systems shall be performed between the hours of midnight and 5:00am or as directed by
PWM. The contractor shall notify PWM a minimum of 72 hours in advance prior to the
need to shut down any elements of the existing cabling system. All work to the existing
cabling system shall take place in the presence of arepresentative of PWM.

All shop drawings shall be approved by both PWM and the project engineer before the
start of construction. The contractor shall provide for added reviewal time on any shop
drawing submittals requiring TSA approval.

The contractor shall coordinate with the TSA for al telecommunications work being
performed in TSA operated spaces. All telecommunication rack locations shall be
coordinated and approved by the TSA prior to fina installation. All horizontal TSA
cabling shall terminate back at a designated TSA patch panel in a TSA rack provided by
this project. The contractor shall be responsible for all passive cabling requirements by
the TSA. The contractor is not responsible for furnishing any switch or network
equipment for the TSA.

The contractor shall coordinate with PWM and each airline in the airline tenant spaces in
order to properly locate airline telecommunication racks purchased by this project. Only
after approval by the airline may the associated telecommunication cabinet be installed
within the ATO.

The contractor shall coordinate with the electrical contractor to ensure that proper power
is supplied at all telecommunication rooms as required. Areas requiring coordination
with the électrical contractor include, but are not limited to:

1 IDF #2
2. MDF
3. IDF #4

The contractor shall be required to coordinate all outlet locations for flight information
displays (FIDS) with the FIDS contractor. Final outlet locations shall be approved by
PWM and the fids contractor prior to installation.

It may be required a times for the contractor to coordinate with Fairpoint
Communications as cabling services get extended from the existing building to the new
structure being installed by this project.

The cabling system being installed for this project serves as the communication backbone
for severa airport systems and services being provided under this project. In order to
allow for proper testing time of these various systems, the contractor shall schedule all
telecommunication work to be finished no less than 120 days from the project completion
date. Thisshal include all testing and system acceptance work.
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113 SOFTWARE SERVICE AGREEMENT

A. Technica Support: Beginning with Opening Date, provide software support for two
years.

B.  Upgrade Service: Update software to latest version at Project completion. Install and
program software upgrades that become available within two years from date of
Substantial Completion. Upgrading software shall include operating system. Upgrade
snall include new or revised licenses for use of software.

1 Provide 30 days notice to Owner to allow scheduling and access to system and to
allow Owner to upgrade computer equipment if necessary.

114 EXTRA MATERIALS

A.  Furnish extra materials that match products installed and that are packaged with
protective covering for storage and identified with labels describing contents.

1 Patch-Panel Units: Five of each type.

2. Connecting Blocks: Five of each type.

1.15 WARRANTY
A.  Twenty (20)/Twenty-Five (25) Y ear Extended Product Warranty

1 The 20/25 Year Extended Product Warranty shall ensure against product defects,
that all approved cabling components exceed the specifications of TIA/EIA 568A
and ISO/IEC IS 11801, exceed the attenuation and NEXT requirements of
TIA/EIA TSB 67 and ISO/IEC IS 11801 for cabling links/channels, that the
installation will exceed the loss bandwidth requirements of TIA/EIA TSB 67 and
ICO/IEC 11801 for fiber links/channels, for a twenty (20)/twenty-five (25) year
period. The end-to-end passive product shall be capable of delivering 1GBPS half-
duplex mode/2GBPS full-duplex mode to the workstation. The warranty shall
apply to all passive Cabling System components.

2. The Twenty (20)/ Twenty-Five (25) Year Extended Product Warranty shall cover
the replacement or repair of defective product(s) and labor for the replacement or
repair of such defective product(s) for atwenty (20)/ twenty-five (25) year period.

B.  Twenty (20) Year Application Assurance

1 The Twenty (20)/Twenty-Five (25) Year Application Assurance shall cover the
failure of the wiring system to support the application which it was designed to
support, a well as additional applications(s) introduced in the future, up to 1Gbps
paralel transmission schemes, by recognized standards or user forums that use the
TIA/EIA or ISO/IEC IS 11801 component and link/channel specifications for
cabling, for atwenty (20)/twenty-five (25) year period.
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C.  System Certification

1

Upon successful completion of the installation and subsequent inspection, the
customer shall be provided with a numbered certificate, from the manufacturing
company, registering the installation.

PART 2 - PRODUCTS

21 PATHWAYS

A.  Genera Requirements. Comply with TIA/EIA-569-A.

B. Cable Support: NRTL labeled for support of Category 6 cabling, designed to prevent
degradation of cable performance and pinch points that could damage cable.

1.

2.

3.

Support brackets with cable tie slots for fastening cable ties to brackets.
Lacing bars, spools, J-hooks, and D-rings.

Straps and other devices.

C. CableTrays:

Continuous, rigid, welded steel or stainless steel wire mesh cable management system.

1.

6.

Manufacturers. Subject to compliance with requirements, provide products by one
of the following available manufacturers offering products that may be
incorporated into the Work include, but are not limited to, the following:

Cablofil

Cooper B-Line, Inc.

PW Industries, Inc.

Cable Tray Materials: Metal, suitable for indoors and protected against corrosion
by electroplated zinc galvanizing, complying with ASTM B 633, Type 1, not less
than 0.000472 inch (0.012 mm) thick.

Wire Mesh Cable Trays: 12 inches wide, 6" deep.

D. Conduit and Boxes: Comply with requirements in Division 26 Section "Raceway and
Boxes for Electrical Systems.” Flexible metal conduit shall not be used.

1.

Ouitlet boxes shall be no smaller than 2 inches (50 mm) wide, 3 inches (75 mm)
high, and 2-1/2 inches (64 mm) deep.

Manufacturer's

a Metal Conduit and Tubing:
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Allied Tube and Conduit Corp.
Triangle PWC, Inc.
Wheatland Tube Company

Thomas & Betts Corp.

b. Conduit Bodies and Fittings

1)
2)

3)

Appleton Electric Company
Crouse-Hinds Comapny

O-Z/Gedney Company

C. Boxes, Enclosures

1)

2)

Hoffman Engineering Co.

Hubbell, Inc.

3. Metal Conduit and Tubing

a Rigid Metal Conduit

1)

2)

Description: UL 6; ANSI C80.1; Hot-dip zinc gavanized and
chromated steel.

ANSI/NEMA FB-1; Threaded insulating type; steel or
Bushings 1-1/4 inch and larger shall be grounding

Fittings:
mallable iron.
type.

b.  Electrical Metalic Tubing (EMT)

1)

2)

Description: ANSI C80.3, Hot galvanized and chromated steel with
clear polymer coating.

Fittings: ANSI/NEMA FB-1; Gland and ring compression type; steel
or malleable iron with insulated throats;, rain an concrete tight.
Bushings shall be grounding type for conduits 1-1/4 inch and larger.
Bushings for conduits 1 inch and smaller may be PV C type.

C. Flexible Metal Conduit

1)

2)

COMMUNICATIONS BACKBONE CABLING
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wound, interlocked hot galvanized sheet stedl.

Fittings: UL 360; Threadless hinged clamp type, steel or mallable

iron. Straight terminal connectors shall have one piece body, female
end with clamp and deep dotted machine screw for securing conduit
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and male threaded end with locknut. Angle terminal connectors shall
have two piece body with removable upper section.

2.2 SYSTIMAX/BERK-TEK COMPLIANT

A. All products and components of the Cabling System shall be by Systimax or
Ortronicy/Berk-Tek Netclear approved and comply with requirements for the Systimax
20-year certification of Berk-Tek/Ortonics Netclear 25-year certification.

23 BACKBONE UTP CABLE

A. 25,50, 100, 200, 300, or 400-pair Category 3 cable as indicated in project Drawings

w

o O

m

1.

2.

24 AWG solid bare copper conductor
100-ohm impedance
Thermoplastic jacket

Comply with:

ICEA S-90-661 for mechanical properties.
TIA/EIA-568-B.1 for performance specifications.
TIA/EIA-568-B.2

Listed and labeled by an NRTL acceptable to authorities having jurisdiction as
complying with UL 444 and NFPA 70 for the following types:

a Communications, Plenum Rated: Type CMP, complying with NFPA 262.

b. Communications, Riser Rated: Type CMR, complying with UL 1666.

24 HORIZONTAL UTP CABLE

A.  4-pair UTP Category 6 cable

B. 23 AWG bare copper conductor
C.  100-ohm impedance
D.  Thermoplastic jacket
E.  Comply with:
1 ICEA S-90-661 for mechanical properties.

2.

TIA/EIA-568-B.1 for performance specifications.
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25

3. TIA/EIA-568-B.2-1 Category 6

4, Listed and labeled by an NRTL acceptable to authorities having jurisdiction as
complying with UL 444 and NFPA 70 for the following types:

a Communications, Plenum Rated: Type CMP, complying with NFPA 262.

b. Communications, Riser Rated: Type CMR, complying with UL 1666.

UTP CABLE HARDWARE

A.

Genera Reguirements for Cable Connecting Hardware: Comply with TIA/EIA-568-B.2,
IDC type, with modules designed for punch-down caps or tools. Cables shall be
terminated with connecting hardware of same category or higher.

Connecting Blocks: 110-style IDC for Category 5e, 110-style IDC for Category 6.
Provide blocks for the number of cables terminated on the block, plus 25 percent spare.
Integral with connector bodies, including plugs and jacks where indicated.

Cross-Connect:  Modular array of connecting blocks arranged to terminate building
cables and permit interconnection between cables.

1 Number of Terminals per Field: One for each conductor in assigned cables.

2. All cross-connect blocks for phones shal be rack mountable in a standard 19"
rack.

Patch Panel: Modular panels housing multiple-numbered jack units with IDC-type
connectors at each jack for permanent termination of pair groups of installed cables. All
patch panels shall be 48-port with an attached 2U cable management solution.

Jacks and Jack Assemblies: Modular, color-coded, eight-position modular receptacle
units with integral IDC-type terminals.

1. Outlets in fire rated walls shall be covered in fire rated material in order to
maintain the fire rating on the wall.

Patch Cords: Factory-made, 4-pair cables in terminated with 8-position modular plug at
each end. See lengths below:

1 Category 6 modular patch cords

a Factory terminated double ended, 8-position to 8-position, modular,
stranded conductors, Category 6, 4 pair, color blue.

2. Patch cords shall have bend-relief-compliant boots and color-coded icons to ensure
Category 6 performance. Patch cords shall have latch guards to protect against

snagging.

3. Patch cords shall have color-coded boots for circuit identification.
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2.6 OPTICAL FIBER CABLE

A.  Genead:

1 All new fiber cabling shall be installed in Innerduct as indicated in the project
Drawings.

2. Fiber optic cable segments shall be comprised of individual multimode and
singlemode fiber optic cables. Composite cables with multimode and singlemode
in acommon sheath shall not be used.

3. Cables shall be UL Listed as Optical Fiber Non Conductive Riser (OFNR).

4, Cables shall be marked as required by national and local electrical codes.

5. 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.

6. Fiber optic cabling shall be provided between facilities and furnished with the
guantity of fibers as designated on the contract drawings. All fibersin a cable run
shall be from the same manufacturer and shall be the same type. A mix of fibers
from different manufacturers shall not be used.

7. Outside sheath on multimode cable shall be different in color than outside sheath

on singlemode cable.

B.  Fiber Optic Cable (Singlemode)

1.

Single-mode fiber optic cable shall have a nomina core diameter of 8.3um and a
cladding diameter of 125um.

All fibers shall be color coded to facilitate individual fiber identification.

Fiber will have D-LUX coating or approved equivalent to ensure color retention,
minimize micro-bending losses and improve handling. The coating shall be
mechanically strippable.

Fiber must comply with EIA/TIA 455 and IEC 793 test methods for required
attributes.

Single-mode fiber shall have the following minimum transmission characteristics:

Fiber Attribute: Depressed Cladding/Matched
Cladding (Berk-Tek/Ortronics)
Cladding Diameter: 1250+ 1.0 mm
Cladding Non-Circularity: £ 1.0%
Colored Fiber Diameter: 250 £ 10 nm
Core Diameter: 8.3 nm (nominal)
Index of Refraction: 0.37%
Core/Cladding Concentricity: £0.5 mm
Mode Field Diameter: 8.8+ 0.5mm @ 1310 NM
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Minimum Proof Strength:

100,000 psi (0.70GPa)

Maximum Uncabled
Attenuation:

35 dB/km @ 1310 NM
.25 dB/km @ 1550 NM

Maximum Dispersion:

2.8 pNM-km
1285 to 1330 NM

Fiber Cutoff Wavelength:

31130 NM. 21300 NM

Fiber Macro-bend

(200 turns @ 75 mm diameter):

30.05dB @ 1310 NM
30.10 dB @ 1550 NM

Coating Strip Force:

13NEF £89N

Fiber Optic Cable (Multimode)

1. Fiber shall be multimode, graded index, dual window, optical waveguide with
nomina 62.5/125« m core/cladding material.

2. Multimode fiber shall have a numerical aperture of 0.275 plus or minus 0.015.

3. Fibers shall comply with EIA/TIA 492 specifications and 1S 11801 standards.

4, Fibers will have dual wavelength capability, transmitting at 850 and 1300nm
ranges.

5. All fibers shall be color coded to facilitate individual fiber identification.

6. Fiber will have D-LUX coating or approved equivalent to ensure color retention,
minimize micro-bending losses and improve handling. The coating shall be
mechanically strippable.

7.

Multimode fiber shall have the following minimum transmission characteristics:

Core: 62.5em=+25*m
Core Non- <6%
Circularity:
Core/Cladding <15em
Concentricity
Error:
Numerical Aperture: 0.275 + 0.015
Cladding diameter: 125em +1em
Cladding Non- <2.0%
Circularity
Colored Fiber 254emzt7em
Diameter:
Buffering Diameter: 890 mm = 50 mm
Minimum Tensile 100,000 psi
Strength:
Fiber Minimum .75in. (1.91 cm)
Bending
Radius:

COMMUNICATIONS BACKBONE CABLING
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Cable Minimum 20 times cable
Bending diameter
Radius: 10 time cable

During Installation: diameter
After Installation:
Operating Temp. 32°F to 122°F
Range: (0°Cto
50°C)
Storage Temp. -40°F to 149°F (-
Range: 40°C to
65°C)
Maximum Fiber 3.4 dB/km at 850
Loss: NM (typical
range 2.8 to
3.4 dB/km)
1.0 dB/km at
1300 NM
(typical
range 0.5 to
1.0 dB/km)
Minimum 200MHz at 850
Bandwidth: NM
500MHz at 1300
NM

Sheath Construction:
1 Design Selection — Inside Building

a Riser
SYSTIMAX 5300 xxxA MRxx (multimode)
SYSTIMAX 5300 xxxA ZRxx (singlemode)
Or

Berk-Tek PDR12Bxxx-1/0-CB3510/25 (multimode)

Berk-Tek PDR12Bxxx-1/0-AB0707 (singlemode)

b. Plenum
SYSTIMAX 5300 xxxA MPxx (multimode)
SYSTIMAX 5300 xxxA ZPxx (singlemode)
Or

Berk-Tek PDR12Bxxx-HE-CB3510/25 (multimode)

Berk-Tek PDR12Bxxx-HE-ABO707 (singlemode)

2. Fan-out Kits: All loosetube, filled cables shall be provided with fan-out kits at each

termination point.

COMMUNICATIONS BACKBONE CABLING
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2.7 OPTICAL FIBER CABLE HARDWARE

A.  Singlemode Terminations

1.

Terminate fiber optic cable with ST compatible connectors in compliance with
manufacturers recommended installation procedures.

Provide ST compatible connectors with following minimum specifications:
a Befield installable.
b. Ceramic ferrule construction

C. Be capable of mounting on either 0.9 mm buffered fiber or on 3.0-mm
cordage.

d. Utilize a PC polishing on the tip to provide high yield during installation.
e Have alocking feature to the coupler and assure non-optical disconnect.
f. Maximum attenuation of 0.5 dB typical.

0. Minimum durability of 500 insertions with less than 0.2 dB change at both
windows.

h. Minimum tensile strength of 20 |b. with less than 0.2 dB change.

Approved Products:

Avaya P3070A-Z-125 single mode ST I1+* connector approved
Systimax P3020A-Z-125 ST |1 connector

Or

Approved Berk-Tek/Ortronics equal.

B. Multimode Terminations

1.

Terminate fiber optic cable with ST compatible connectors in compliance with
manufacturers recommended installation procedures.

Provide ST compatible connectors with following minimum specifications:

a Ceramic ferrule construction.

b.  Befieldinstalable.

C. Capable of mounting on either 0.9 mm buffered fiber or on 3.0 mm cordage.
d. Utilize a PC polishing on the tip to provide high yield during installation.

e Have alocking feature to the coupler and assure non-optical disconnect.

f. Attenuation per mated pair shall be 0.5db.
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o. Maximum attenuation per mated pair shall be 0.5db.
h. Minimum durability of 1000 insertions with less than 0.2 dB changes.

i Minimum tensile strength of 22-1b. load (without adhesive) with less than
0.2 dB change.

3. Approved Products
Avaya P2070A-Z-125 multimode ST 11 + ® connector
Systimax P2020C-C-125 ST |l connector
gz)proved Berk-Tek/Ortronics equal
C.  Patch Panels:
1 Either 72 port or high density 144 port as designation on Drawings
2. No fiber patch panel shall exceed 4U rack units
D.  Patch Cords:
1 Contractor shall supply all required fiber optic patch cords.

2. Specifications for fiber optic patch cords shall meet or exceed specifications stated
for fiber backbone cable and connectors.

3. Fiber optic patch cables shall all be factory made.

2.8 GROUNDING

A.  Comply with requirements in Division 26 Section "Grounding and Bonding for Electrical
Systems.” for grounding conductors and connectors.

B.  Comply with ANSI-J-STD-607-A.

2.9 IDENTIFICATION PRODUCTS
A.  Comply with TIA/EIA-606-A and UL 969 for a system of labeling materials, including
label stocks, laminating adhesives, and inks used by label printers.
2.10 SOURCE QUALITY CONTROL
A.  Testing Agency: Engage a qualified testing agency to evaluate cables.
B.  Factory test cables on reels according to TIA/EIA-568-B.1.

C.  Factory test UTP cables according to TIA/EIA-568-B.2.
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D. Factory test multimode optical fiber cables according to TIA/EIA-526-14-A and
TIA/EIA-568-B.3.
E. Cablewill be considered defectiveif it does not pass tests and inspections.
F. Prepare test and inspection reports.

PART 3 - EXECUTION

31

3.2

3.3

GENERAL

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.

The Cabling System shall support analog and digital voice applications, data, local area
networks (LAN), video and low voltage devices for building controls and management
on acommon cabling platform.

WIRING METHODS

A.

Wiring Method: Install cables in raceways and cable trays except within consoles,
cabinets, desks, and counters. Conceal raceway and cables except in unfinished spaces.

1 Install plenum cable in environmental air spaces, including plenum ceilings.

2. Comply with requirements for raceways and boxes specified in Division 26
Section "Raceway and Boxes for Electrical Systems.”

Wiring Method: Conceal conductors and cables in accessible ceilings, walls, and floors
where possible.

Wiring within Enclosures: Bundle, lace, and train cables within enclosures. Connect to
terminal points with no excess and without exceeding manufacturer's limitations on
bending radii. Provide and use lacing bars and distribution spools.

INSTALLATION OF PATHWAY S

A.

B.

Cable Trays: Comply with NEMA VE 2 and TIA/EIA-569-A.

Comply with requirements for demarcation point, pathways, cabinets, and racks specified
in Division 27 Section "Communications Equipment Room Fittings." Drawings indicate
general arrangement of pathways and fittings.

Comply with TIA/EIA-569-A for pull-box sizing and length of conduit and number of
bends between pull points.
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D. Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical
Systems" for installation of conduits and wireways.

E. Install manufactured conduit sweeps and long-radius elbows whenever possible.

F. Pathway Installation in Communications Equipment Rooms:

1.

Position conduit ends adjacent to a corner on backboard where a single piece of
plywood is installed, or in the corner of room where multiple sheets of plywood
areinstalled around perimeter walls of room.

Install cable trays to route cablesif conduits cannot be located in these positions.
Secure conduits to backboard when entering room from overhead.

Extend conduits 3 inches (76 mm) above finished floor.

Install metal conduits with grounding bushings and connect with grounding
conductor to grounding system.

G. Backboards: Install backboards with 96-inch (2440-mm) dimension vertical. Butt
adjacent sheetstightly, and form smooth gap-free corners and joints.

34 INSTALLATION OF CABLES

A.  Comply with NECA 1.

B.  General Requirementsfor Cabling:

1.

2.

Comply with TIA/EIA-568-B.1.
Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."
Install 110-style IDC termination hardware unless otherwise indicated.

Terminate all conductors; no cable shall contain unterminated elements. Make
terminations only at indicated outlets, terminals, cross-connects, and patch panels.

Cables may not be spliced. Secure and support cables at intervals not exceeding
30 inches (760 mm) and not more than 6 inches (150 mm) from cabinets, boxes,
fittings, outlets, racks, frames, and terminals.

Install lacing bars to restrain cables, to prevent straining connections, and to
prevent bending cables to smaller radii than minimums recommended by
manufacturer.

Bundle, lace, and train conductors to termina points without exceeding
manufacturer's limitations on bending radii, but not less than radii specified in
BICSI ITSIM, "Cabling Termination Practices’ Chapter. Use lacing bars and
distribution spools.
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8. Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice
cable between termination, tap, or junction points. Remove and discard cable if
damaged during installation and replace it with new cable.

9. Cold-Wesather Installation: Bring cable to room temperature before dereeling.
Heat lamps shall not be used for heating.

10.  Inthe communications equipment room, install a 10-foot long service loop on each
end of cable.

11.  Pudlling Cable: Comply with BICSI ITSIM, Ch. 4, "Pulling Cable." Monitor cable
pull tensions.

C. UTP Cable Install ation:
1. Comply with TIA/EIA-568-B.2.

2. Do not untwist UTP cables more than 1/2 inch (12 mm) from the point of
termination to maintain cable geometry.

D. Optical Fiber Cable Installation:

1. Comply with TIA/EIA-568-B.3.

2. Cable may be terminated on connecting hardware that is rack or cabinet mounted.
E. Open-Cable Installation:

1 Install cabling with horizontal and vertical cable guides in telecommunications
spaces with terminating hardware and interconnection equipment.

2. Suspend UTP cable not in a wireway or pathway, a minimum of 8 inches (200
mm) above ceilings by cable supports not more than 60 inches (1524 mm) apart.

3. Cable shall not be run through structural members or in contact with pipes, ducts,
or other potentially damaging items.

F. Installation of Cable Routed Exposed under Raised Floors:
1 Install plenum-rated cable only.
2. Install cabling after the flooring system has been installed in raised floor areas.

3. Cail cable 6 feet (1800 mm) long not less than 12 inches (300 mm) in diameter
below each feed point.

G.  Group connecting hardware for cables into separate logical fields.

H.  Separation from EMI Sources:
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1

Comply with BICSI TDMM and TIA/EIA-569-A recommendations for separating
unshielded copper voice and data communication cable from potentia EMI
sources, including electrical power lines and equipment.

Separation between open communications cables or cables in nonmetallic
raceways and unshielded power conductors and electrical equipment shall be as
follows:

a Electrical Equipment Rating Less Than 2 kVA: A minimum of 5 inches
(127 mm).

b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 12
inches (300 mm).

C. Electrical Equipment Rating More Than 5 kVA: A minimum of 24 inches
(610 mm).

Separation between communications cables in grounded metallic raceways and
unshielded power lines or electrical equipment shall be asfollows:

a Electrical Equipment Rating Less Than 2 kVA: A minimum of 2-1/2 inches
(64 mm).

b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 6 inches
(150 mm).

C. Electrical Equipment Rating More Than 5 kVA: A minimum of 12 inches
(300 mm).

Separation between communications cables in grounded metallic raceways and
power lines and eectrical equipment located in grounded metalic conduits or
enclosures shall be as follows:

a Electrical Equipment Rating Less Than 2 kVA: No requirement.

b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 3 inches
(76 mm).

C. Electrical Equipment Rating More Than 5 kVA: A minimum of 6 inches
(2150 mm).

Separation between Communications Cables and Electrical Motors and
Transformers, 5 kVA or HP and Larger: A minimum of 48 inches (1200 mm).

Separation between Communications Cables and Fluorescent Fixtures. A
minimum of 5 inches (127 mm).

35 FIRESTOPPING

A.  Comply with requirements in Division 07 Section "Penetration Firestopping.”"Comply
with TIA/EIA-569-A, Annex A, "Firestopping."
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B.  Comply with BICSI TDMM, "Firestopping Systems" Article.

3.6 GROUNDING

A. Insgtall grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical
Protection™ Chapter.

B.  Comply with ANSI-J-STD-607-A.

C.  Locate grounding bus bar to minimize the length of bonding conductors. Fasten to wall
allowing at least 2-inch (50-mm) clearance behind the grounding bus bar. Connect
grounding bus bar with a minimum No. 4 AWG grounding electrode conductor from
grounding bus bar to suitable electrical building ground.

D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG
equipment grounding conductor.

3.7 IDENTIFICATION

A.

Identify system components, wiring, and cabling complying with TIA/EIA-606-A.
Comply with requirements for identification specified in Divison26 Section
"Identification for Electrical Systems."

1. Administration Class. 3.

2. Color-code cross-connect fields and apply colors to voice and data service
backboards, connections, covers, and labels.

Comply with requirements in Divison09 Section "Interior Painting" for painting
backboards. For fire-resistant plywood, do not paint over manufacturer's label.

See Divison27 Section "Communications Horizontal Cabling” for additional
identification requirements. See Evaluations for discussion about TIA/EIA standard as it
applies to this Section. Paint and label colors for equipment identification shall comply
with TIA/EIA-606-A for Class 3 level of administration including optional identification
requirements of this standard.

Comply with requirements in Division 27 Section "Communications Horizontal Cabling"
for cable and asset management software.

Cable Schedule: Install in a prominent location in each equipment room and wiring
closet. List incoming and outgoing cables and their designations, origins, and
destinations. Protect with rigid frame and clear plastic cover. Furnish an electronic copy
of final comprehensive schedules for Project.

Cabling Administration Drawings: Show building floor plans with cabling
administration-point labeling.  Identify labeling convention and show labels for
telecommunications closets, backbone pathways and cables, entrance pathways and
cables, terminal hardware and positions, horizontal cables, work areas and workstation
terminal positions, grounding buses and pathways, and equipment grounding conductors.
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G.

Cable and Wire Identification:

1 Labd each cable within 4 inches (100 mm) of each termination and tap, whereit is
accessible in a cabinet or junction or outlet box, and el sewhere as indicated.

2. Each wire connected to building-mounted devices is not required to be numbered
a device if color of wire is consistent with associated wire connected and
numbered within panel or cabinet.

3. Exposed Cables and Cablesin Cable Trays and Wire Troughs. Label each cable at
intervals not exceeding 15 feet (4.5 m).

4. Label each terminal strip and screw terminal in each cabinet, rack, or panel.

a Individually number wiring conductors connected to terminal strips and
identify each cable or wiring group being extended from a panel or cabinet
to a building-mounted device with name and number of particular device as
shown.

b. Labdl each unit and field within distribution racks and frames.

5. Identification within Connector Fields in Equipment Rooms and Wiring Closets:
Label each connector and each discrete unit of cable-terminating and connecting
hardware. Where similar jacks and plugs are used for both voice and data
communication cabling, use a different color for jacks and plugs of each service.

Labels shall be preprinted or computer-printed type with printing area and font color that
contrasts with cable jacket color but still complies with requirements in TIA/EIA 606-A,
for the following:

1 Cables use flexible vinyl or polyester that flexes as cables are bent.

3.8 TESTING PROCEDURES

A.

All cables and termination hardware shall be 100% tested for defectsin installation and to
verify cabling system performance under installed conditions according to the
requirements of ANSI/TIA/EIA-568-B. All pairs of each installed cable shall be verified
prior to system acceptance. Any defect in the cabling system installation including but
not limited to cable, connectors, patch panels, and connector blocks shall be repaired or
replaced in order to ensure 100% useable conductorsin al cablesinstalled.

All cables shall be tested in accordance with this document, the ANSI/TIA/EIA
standards, the manufacturers procedures and best industry practice. If any of these are in
conflict, the Contractor shall bring any discrepancies to the attention of the project team
for clarification and resolution.

Cables, jacks, connecting blocks, and patch panels shall be in their final position with the
building energized.

All Unshielded Twisted Pair cables shall be tested as follows:

1 All twisted-pair copper cable links shall be tested for continuity, pair reversals,
shorts, opens and performance as indicated below. Additional testing is required to
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verify Category performance. Horizontal cabling shall be tested using an approved
manufacturer recommended certification tester (Fluke or Agilent) for category 6a,
category 6, and category 5e performance compliance as specified in
ANSI/TIA/EIA-568-B.2-1. Note: Cat 6a shall conform to current draft (current
version) TIA/EIA -568-B-2.10 for augmented Cat 6 to 500 MHz.

2. Follow the Standards requirements established in ANSI/TIA/EIA-568-B .1, B.2-1.

3. Testing shall be accomplished with an approved manufacturer recommended
certification tester (Fluke or Agilent)

4, The basic tests required are:
a Wire Map
b. Length (feet)
C. Insertion Loss (dB) (Formerly Attenuation)
d. NEXT (Near end crosstalk) (dB)
e Return Loss (dB)
f.  ELFEXT (dB)
o. Propagation Delay (ns)
h. Delay skew (ns)
i PSNEXT (Power sum near-end crosstalk loss) (dB)
J- PSELFEXT (Power sum equal level far-end crosstalk loss) (dB)
Note: Cat 6a Ortronics NetClear GTX shall be tested to a Cat 6a auto test to 500
Cat 6 ('\)/IrtHrénics NetClear GT3 and GTS shall be tested to a Cat 6 auto test to 250
Cat 5e Or'!\r/lol;'\izés NetClear GT shall be tested to a Cat5e auto test to 100 MHz.

5. All test results shall be provided in the approved certification testers origina
software format on a CD, with the following minimum information per cable:

a Circuit ID

b. All information from 3.8D.4 above.
C. Test result, “Pass’ or “Fail”

d. Date and Time of test

e Project Name
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f. NVP
o. Version of software
Note: No asterisk * will be accepted by Ortronics. These results shall be retested

and submitted after aPASS is received.

A software copy of the test results, in the original tester software format, shall be
provided to the Owner and Ortronics.

Contractor shall provide afully functional version of the tester software for use by
the Owner in reviewing the test results.

Any failed test results that cannot be remedied through re-termination (as in the
case of reversed or split pairs), must be reported in writing to the Owner
immediately, along with a copy of the test results.

E.  All Fiber Optic cables shal be tested as follows:

1.

Testing procedures shall be in accordance with the following:
a ANSI/TIA/EIA-568-A

b. ANSI/TIA/EIA-568-B.1

C. ANSI/TIA/EIA-526-7, Method B

d. ANSI/TIA/EIA-526-14, Method (Current Draft)
e Proposed TSB-140 Tier one Fiber Certification, C
On the Redl Testing

1) In order to minimize rework that may be required due to factory fiber-optic
cable defects, or damage in shipment, the Contractor shall perform fiber
optic cable red testing prior to placement.

2) One hundred percent (100%) of the cable’ s fiber strands shall be tested with
an approved Optical Time Domain Reflectometer (OTDR), a stabilized light
source and optical power meter, or equivalent test equipment. Test results
will be recorded on an approved form and a soft copy generated by
commercially available off-the-shelf software associated with the OTDR
test equipment. Completed test forms on each reel shall be handed over to
Owner, including evidence of the OTDR's last calibration date.

3) A three-meter section of cable shall be removed from each reel of cable after
verification of cable quality and provided to Owner with a copy of the test
results.

4) Once approved by the Contractor and the Owner, the responsibility for
replacement of damaged fiber will be the sole responsbility of the
Contractor.
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6.

5)

6)

The Contractor shall supply all tools, test equipment, consumable items, and
incidentals necessary to perform quality testing.

All cable ends shall be sealed upon completion of testing.

Cable Test Equipment

1)

The Contractor shall provide a list of test equipment required for in process
testing during installation and to demonstrate the performance capability of
the installed cable plant. This list shall support the design criteria and
performance specifications specified with this document. The Contractor
shall be required to provide all testing results as part of his deliverable.

Post Installation Testing

1)

In addition, all fiber optic cable strands will be tested after installation and
termination to assure that attenuation and continuity are within acceptable
limits. These tests will be performed with an OTDR and magnetic and hard
copy of the trace and numeric boundaries of these tests will be provided to
the Owner. Any fiber strands failing the continuity or attenuation
measurement tests will be repaired or replaced by the Contractor at no
additional cost to the Owner.

Passive Link Segments

1)

2)

Attenuation testing should be performed on each passive link segment of the
cabling system. A link segment consists of the cable, connectors, couplings,
and splices between two fiber optic termination units (patch panels,
information outlets, etc.). Each terminated fiber within a link segment
should be tested. The link segment attenuation measurement includes the
representative attenuation of connectors at the termination unit interface on
both ends of the link, but does not include the attenuation associated with
the active equipment interface.

There are three basic types of link segments described in this document:
Horizontal, Backbone, and Composite. A Horizontal Link Segment
normally begins at the telecommunications outlet and ends at the horizontal
cross-connect. The telecommunications outlet may be a multi-user outlet
placed in an open office area.  The Horizontal Link Segment may also
include a consolidation point interconnection or a transition point splice. A
riser Backbone Link Segment usually begins at the main cross-connect and
ends at the horizontal cross-connect. For the purpose of this document atie
cable (placed between two horizontal cross-connects) and a campus  cable
(typically placed between two main cross-connects) are both considered
Backbone Link Segments. Single Point Administration architecture (i.e.
Centralized Cabling) eliminates the horizontal cross-connect, and as a result,
horizontal and backbone cabling are combined into a Composite Link
Segment. In this case, the horizontal closet may contain a splice,
interconnect, or pulled-through cable.

General Testing Guidelines
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1)

2)

3)

4)

5)

6)

7)

Multimode Horizontal Link Segments should be tested in one direction at
the 850-nm or 1300-nm wavelength.

Multimode Backbone and Composite Link Segments should be tested in
either one or both directions depending on manufacturers testing
specifications at both 850-nm and 1300-nm wavelengths.

Singlemode Horizontal Link Segments should be tested in either one or both
directions depending on manufacturers testing specifications at the 1310-
nm or 1550-nm wavel ength.

Singlemode Backbone and Composite Link Segments should be tested in
either one or both directions depending on manufacturers testing
specifications at both 1310-nm and 1550-nm wavelengths.

The minor attenuation differences due to test direction are on par with the
accuracy and repeatability of the test method. Therefore, testing in only one
direction is warranted. Horizontal Link Segments are limited to 90 meters.
Therefore, attenuation differences caused by wavelength are insignificant,
and as a result, single wavelength testing is sufficient (AVAY A/Systimax

only).

SYSTIMAX/Netclear requires multimode field tests to be performed with a
launch condition as defined in TIA-455 part 50B (FOTB 50B). Defining a
particular launch condition reduces measurement error and variability. This
particular launch will produce field measurements that correlate well with
component specifications. This launch condition can be closely and easily
approximated in the field by using a Category 1 Coupled Power Ratio
(CPR) source with a specific mandrel wrap on the launch test jumper.

In compliance with TIA/EIA-526-14A “Optical Power Loss Measurements
of Installed Multimode Fiber Cable Plant” and TIA/EIA-526-7
“Measurement of Optical Power Loss of Installed Single-Mode Fiber Cable
Plant”, the following information should be recorded during the test
procedure:

a) Names of personnel conducting the test

b) Type of test equipment used (manufacturer, model, and serid
number)

C) Date test is being performed

d) Optical source wavelength, spectral width, and CPR (for Multimode
tests only)

e) Fiber identification
f) End point locations

0) Test direction
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7.

10.

h) Reference power measurement (when not using a power meter with a
Relative Power Measurement Mode).

i) Measured attenuation of the link segment.
) Acceptable link attenuation. Note: Horizontal Link Segments are

limited to 90 meters; therefore, the acceptable link attenuation can be
based on the longest installed link without introducing a significant

error.
Acceptable Attenuation Values
1)  Thegenera attenuation equation for any link segment is as follows:
2)  Acceptable Link Attn. = Cable Attn. + Connection Attn. + Splice Attn.
3) Note: A connection is defined as the joint made by mating two fibers

terminated with remateable connectors (e.g. ST, SC, LC).

62.5 mm Multimode Attenuation Coefficients

1)

2)

3)

4)

Cable Attn. = Cable Length (km) (3.40 dB/km@850nm or 1.00
dB/km@1300nm)

Connection Attn. (ST connectors) = (Connections 0.39 dB) + 0.42 dB
(AVAY A/Systimax)

Max Connection Attn. (ST Connectors) = 0.75 dB/pair (Berk-Tek/Ortronics)

Splice Attn. (CSL or Fusion) = Splices 0.30 dB

Singlemode Attenuation Coefficients

1)

2)

3)

4)

Cable Attn. = Cable Length (km) (0.50 dB/km@1310nm or 0.50
dB/km@1550nm)

Connection Attn. (ST connectors) = (Connections 0.44 dB) + 0.42 dB
(AVAY A/Systimax)

Max Connection Attn. (ST Connectors) = 0.75 dB/pair (Berk-Tek/Ortronics)

Splice Attn. (CSL or Fusion) = Splices 0.30 dB

Link Segment Testing

1)

SYSTIMAX/Netclear requires all multimode link segment tests to be
performed with a launch condition as defined in TIA-455 part 50B (FOTB
50B). This launch condition can be closely approximated in the field by
using a Category 1 CPR source with a mandrel wrap of a specific type on
the launch test jumper.
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2) In order to include all connections in the measurement, the One Reference
Jumper Method B specified in TIA/EIA-526-14A and TIA/EIA-526-7 shall
be used to test each link segment.

11. Verification and Acceptance

1) Veification that al of the components are as specified and meet the
installation criteria specified by respective component Contractor will be the
responsibility of the installation Contractor. Testing and data recording
should be accomplished and the results provided to Owner during the
acceptance period.

3.9 FIELD QUALITY CONTROL
A.  Testing Agency: Engage aqualified testing agency to perform tests and inspections.
B.  Performtests and inspections.
C. Testsand Inspections:

1 Visualy inspect UTP and optical fiber jacket materials for NRTL certification
markings. Inspect cabling terminations in communications equipment rooms for
compliance with color-coding for pin assignments, and inspect cabling connections
for compliance with TIA/EIA-568-B.1.

2. Visualy inspect cable placement, cable termination, grounding and bonding,
equipment and patch cords, and labeling of all components.

3. Test UTP copper cabling for DC loop resistance, shorts, opens, intermittent faults,
and polarity between conductors. Test operation of shorting bars in connection
blocks. Test cables after termination but not cross-connection.

a Test instruments shall meet or exceed applicable requirements in TIA/EIA-
568-B.2. Perform tests with a tester that complies with performance
requirements in "Test Instruments (Normative)* Annex, complying with
measurement accuracy specified in "Measurement Accuracy (Informative)”
Annex. Use only test cords and adapters that are qualified by test equipment
manufacturer for channel or link test configuration.

4, Optical Fiber Cable Tests:

a Test instruments shall meet or exceed applicable requirements in TIA/EIA-
568-B.1. Use only test cords and adapters that are qualified by test
equipment manufacturer for channel or link test configuration.

b. Link End-to-End Attenuation Tests:
1) Horizontal and multimode backbone link measurements: Test at 850

or 1300 nm in 21direction according to TIA/EIA-526-14-A,
Method B, One Reference Jumper.
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2)  Attenuation test results for backbone links shall be less than 2.0 dB.
Attenuation test results shall be less than that calculated according to
equation in TIA/EIA-568-B.1.
D. Datafor each measurement shall be documented. Datafor submittals shall be printed in a
summary report that is formatted similar to Table 10.1 in BICSI TDMM, or transferred
from the instrument to the computer, saved as text files, and printed and submitted.

E. Remove and replace cabling where test results indicate that they do not comply with
specified requirements.

F. End-to-end cabling will be considered defective if it does not pass tests and inspections.
G.  Preparetest and inspection reports.
1. UTP Performance Tests:

a Test for each outlet. Perform the following tests according to TIA/EIA-568-
B.1 and TIA/EIA-568-B.2:

1)  Wiremap.

2) Length (physical vs. electrical, and length requirements).
3) Insertion loss.

4) Near-end crosstalk (NEXT) loss.

5) Power sum near-end crosstalk (PSNEXT) loss.

6) Equal-level far-end crosstalk (ELFEXT).

7) Power sum equal-level far-end crosstalk (PSELFEXT).
8) Return loss.

9) Propagation delay.

10) Delay skew.

2. Optical Fiber Cable Performance Tests: Perform optical fiber end-to-end link tests
according to TIA/EIA-568-B.1 and TIA/EIA-568-B.3.

3. Coaxia Cable Tests: Conduct tests according to Division 27 Section "Master
Antenna Television System.”

4, Final Verification Tests: Perform verification tests for UTP and optical fiber
systems after the complete communications cabling and workstation
outlet/connectors are installed.

a Voice Tests: These tests assume that dial tone service has been installed.
Connect to the network interface device at the demarcation point. Go off-
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hook and listen and receive a dia tone. If atest number is available, make
and receive a local, long distance, and digital subscription line telephone
cal.

b. Data Tests: These tests assume the Information Technology Staff has a
network installed and is available to assist with testing. Connect to the
network interface device at the demarcation point. Log onto the network to
ensure proper connection to the network.

H.  Document data for each measurement. Datafor submittals shall be printed in a summary
report that is formatted similar to Table10.1 in BICSI TDMM, or transferred from the
instrument to the computer, saved as text files, and printed and submitted.

l. End-to-end cabling will be considered defective if it does not pass tests and inspections.

J. Prepare test and inspection reports.

END OF SECTION
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PART 1- GENERAL REQUIREMENTS
11 SYSTEM OVERVIEW

A. The project is for Portland International Jetport (PWM), referred to herein as the
Airport.

B. The Contractor shall provide a fully operative integrated airport system, referred to
herein as the Airport Information Management System (AIMS) that meets al of the
equipment, functional, operational, performance, and redundancy requirements in
the project plans and specifications.

C. The Contractor shall obtain written approval from the designated Authority
representative(s), referred to herein as the Project Representative, prior to
implementing any aspects of the AIMS. Designated Authority representatives will
be identified in writing to the Contractor.

D. An integrated aspect of the AIMS shall be an Airport Operational Database
(AODB), dso referred to herein as AIMS Database. As such the AIMS shall
provide integrated data resources/event triggers and middleware between
subsystems as required to meet functionality described in this, and related
documents. The AIMS shall support the real-time data warehousing and retrieval of
data and provide the mechanism for the integration of systemsat ACY..

E. The AIMS shall be provisioned to include the following subsystems:

1 Revenue Management and Billing Module (Revenue Manager) — A new AIMS
module to be provisioned as part of this project scope of work.
2. Multi-User Flight Information Display System (MUFIDS) - A new AIMS

subsystem to be provisioned as part of this project scope of work. The MUFIDS
will provide for all dynamic display requirements including flight information,
baggage information, visual paging, video, weather, advertising and other
dynamic display information. Besides the core MUFIDS the following sub-
modules shall be provided:

a Visual Paging Module

b. Screen Designer Module
C. Video Advertisng Module
3. The AIMS system must be capable of allowing future subsystems to integrate.
The AIMs subsystems that could be used for the future are the following:
a Resource Management
b. CUPPS — Common Use passenger processing
C. Revenue and Billing
d. Gate Management
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4, Common Use Self Service kiosks (CUSS) — A new subsystem of AIMS
with partial hardware installation and future deployment of hardware
associated with this system. Additionally, a CUSS Kiosk Management
Module shall be provided.

F. Contractor shall provide ongoing service and maintenance for the AIMS based on
selected Service Level Agreement.

12 RELATED DOCUMENTS

A. Drawings, Standard Contract Requirements, Special and General Provisions and all
applicable Specification Sections, apply to this Section.

B. Contractor shall review in detail the Telecom project drawings and specifications,
construction material and methods, and other issues requiring coordination.
Architectural millwork, power, and data will all be performed by others outside of
this bid item.

13 EQUIPMENT AND SERVICESBY SYSTEMSINTEGRATOR

A. The Contractor (Systems Integrator) shall perform all work, systems integration,
engineering design, and testing, and shall provide all products required in order to
ensure fully operative systems that fully meet the hardware, functional, operational,
redundancy, and performance requirements defined herein. System operability and
proper installation shall be verified via successful completion of the acceptance
testing.

B. Hardware as specified for the AIMS (refer to hardware specifications) and hardware
that is specific to the Contractor’ s solution necessary for afully compliant system.

C. Final connection of hardware to power, phone, data circuits, and cabling
infrastructure (patch cords connecting the AIM S equipment to the data outlets or
network equipment). The Contractor shall provide all patch cabling, connectors,
adapters, and terminating equipment necessary to interconnect all system equipment.

D. AIMS software and any other software that may be required to make the system
fully operational as specified.

E. Implementation design work for the AIMS such that the implemented system meets
the hardware, functional, operational, performance, and redundancy requirements
specified herein.

F. Installation and setup of the AIMS system (hardware and software).

G. Provide all data level integration and interfaces as identified.

H. Coordination of airline host system interface and WAN/LAN terminations in the

core (MDF) computer room and for testing.

Coordination of non-hosted airline interface requirements.
Hardware, software, and contract submittals as specified.

System warranty as specified.

Ll

Integrated Systems service level agreement on a per year basis for one (1) years.
M. Training as specified.
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N. System test plans and testing as specified.

O. Provide all calculations and/or analysis to support design and engineering decisions
as specified in Submittals.

P. Provide and pay for al labor, materials, and equipment. Pay required sales, gross
receipts, and other taxes.

Q. Secure and pay for plan check fees, permits, fees, and licenses necessary for
execution of work as applicable for the project.

R. Give required notices to Project Representative.

S. Comply with all codes, ordinances, regulations, and other legal requirements of
public authorities which bear on performance and execution of work.

T. Mounting of all LCD screens and associated Mounts and Hardware.

U. Interfacing existing PWM core switch with new Switch in MDF and all associated

Conduit and Fiber interconnections.

14 PROJECT COMPLIANCE

A.

References

1 The publications listed form a part of this Specification. Reference publications
for project adherence include those listed below and those included in supporting
sections.

2. If conflicts exist between referenced requirements, then comply with the one

establishing the more stringent requirements. If conflicts exist between
referenced requirements and Contract documents, then comply with the one
establishing the more stringent requirements.

3. The Regulations, Codes, and Standards listed shall be followed in execution of
this project. Additionally, the Contractor shall adhere to local codes and
regulations. The latest version of all documents shall be utilized.

4. Genera documents
a SO 9001, 9002, 9003, 9004; Quality Assurance
b. National Electrical Manufacturers Association (NEMA)
C. NFPA 70 Nationa Electrical Code (NEC)
5. Common Use
a International Air Transport Association (IATA) RP 1797; Common Use

Passenger Processing Systems (CUPPS) and associated CUPPS
Technical Requirements and Technical Specification (For Future use).

b. Due to transitional phase of this industry recommend practice and its
planned replacement of CUTE, Contractor shall identify any deviations
from current version (whether draft or final) of RP 1797 and CUPPS-TR
and CUPPS-TS ( For Future Use)

C. IATA Resolution 792; Bar Coded Boarding Pass
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d. IATA RP 1706¢c; Common Use Self-Service (CUSS)
e IATA RP 1706€; Paper Specifications for Documents to be Printed by a

Genera Purpose Printer in a CUSS Kiosk

B. Federal, State & Local Codes

1 Comply with applicable laws and regulations in accordance with the Project
Documents

2. Conform to applicable Federal, State and Local Building Codes and latest
National Electrical Code adopted by local jurisdiction.

3. Pay for all permits, licenses, services and inspections required for successful
completion of the work.

4, Deliver acopy of al permits and licenses required for the work to the PWM
Representative.

5. At the completion of the work, secure and deliver to PWM all certificates of
compliance of local authorities.

6. During construction, the Contractor shall be responsible for providing al his
employees with working conditions as prescribed in the “ Safety and Health
Regulations for Construction” of the Occupational Safety and Health
Administration of the U.S. Department of Labor.

7. Work shall conform to the Authority’s practices and standards.

C. Industry Practices

1 Common use Self Service implementation shall adhereto IATA Simplifying the
Business (StB) initiative practices.

2. The AIMS database(s) shall comply with Open Database Connectivity (ODBC)
interface practices.

3. Software used for this project shall have been developed using revision
numbering and tracking procedures.

4, Software development shall be completed and document by certified developers
using internationally recognized computer languages and techniques.

5. Proprietary development tools shall be identified in the proposal.

15 LAWS AND REGULATIONS

A. Comply with applicable laws and regulations in accordance with the General
Conditions and Supplementary Conditions..

16 PROJECT/SITE CONDITIONS

Install work in locations as described or shown on drawings and schedules.

A. The Contractor is not required to visit the entire site prior to preparing and
submitting the project Bid Response. Pre-bid questions if needed shall include:

1.

FIDSHARDWARE

Name and contact information for Contractor submitting questions
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2. Questions shall be submitted in “softcopy” media such as Microsoft Word
3. Questions shall provide reference to specific drawings sheets and /or

Specification part/page wherever possible.

4, Itemize questions to include a single topic per question.
17 OVERVIEW OF PROJECT SCOPE

A. The work defined in this Section and related drawings consist of upgrade New
MUFIDS system and CUSS Kiosks at PWM. A genera description of the work
includes but is not limited to:

1 Provide installation of the new system defined herein throughout the Contract
period. Contractor shall include all costs associated for support of Contractor
tasks required for the long term phasing plans of this project, including multiple
mobilization and demobilization, and coordination with and support of PWM.

2. Intergrators must have a minimum of FIVE airport MUFIDS and CUSS
installations. Approved Integrators include:
a SITA
b. AIRINC
C. Intersystems
d. ULTRA electronics
e AIRIT
f. Comnet
o. Infax

h. Or approved equals

3. The provisioning and installation of new, fully integrated dynamic signage,
BIDS, FIDS, and video display equipment as noted in project schedules and
drawings.

4, The provisioning, programming and installation of new PC Digital Video

Controllers (DVC's) and video extension equipment where necessary.

5. Coordination and compliance with PWM’ s representative(s) for signal
distribution including review and provision of acceptable protocols and 1P
address establishment over the Owner’s Local Area Network (LAN) using
assigned Virtual LAN’s (VLAN’S).

Provide operations and maintenance training for PWM staff.

Include multiple phases of system testing, retesting, and documentation of test
results and submittal of test documentation.

8. Provide and install a new Visua Paging system hardware and equipment as
indicated in the contract documents.
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9. Provide and install a new Core and Distribution switching equipment as indicated

in the contract documents.

18 WORK SEQUENCE AND SCHEDULING

A.

Installation of the work shall accommodate Airport’s operational requirements
throughout the construction period. The Contractor shall develop and submit for
PWM approval, a Phasing Schedule that details existing displays, use of temporary
displays, processors and user interface demolition/removal, and installation, testing
and activation of new equipment.

Phased cutover and shutdown of existing system(s) shall follow the suggested
Phasing Schedule. Contractor may submit a revised phasing schedule for PWM
review and approval, and if revised schedule is not approved then the suggested
schedule will be used.

Work shall be planned and coordinated to ensure an absolute minimum impact to:
1 PWM operations.

2. Thetraveling public.

3. Airlines.

4, Other Airport Tenants.

The cost of any anticipated overtime and after-hours work shall be included in the
Contractor’s bid item. Requests for additional compensation for “overtime” or
“after-hours’ work after award of contract will be refused.

Coordinate systems cutover, phasing, work schedule and operations with PWM
representative(s), and other trades working on site.

The Existing Airport will remain in operation throughout this project, therefore the
existing system and or the new system shall be operational, accurate and fully
functionnal for use by the public and airport users.

Contract must coordinate with Base contract work associated with Generd
Contracting, Power, and Data.

19 TERMS AND ACRONYMS

A.

FIDSHARDWARE

The following list includes some of the terms and acronyms used throughout this
specification section:

1 AIMS — Airport Information Management System

2. AODB — Airport operational database. An enterprise level database designed to
allow avariety of airport information types to be accessed by multiple users.

APl — Application Programming Interfaces
CUSS — Common Use Self Service
CUPPS — Coomon Use Passenger Processesing

o U &~ w

use of facilities (such as gates and ticket counters) by multiple airlines.

C.U.T.E. — Common use terminal equipment, a system designed to allow shared
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7. DVC - Digita Video Controller —for this project the term DV C shall apply to a
PC type processor that interfaces display video screens with the system.

8. MUFIDS — Multi User FHight Information Display System (commonly used to
define a system used by a Multiple airlines)

9. GMS — Gate Management System. A scheduling tool used to optimize use of
facilities and provide calculated solutions and models for degraded operational
scenarios.

10. HTML — Hypertext Markup Language

11. IP — Internet Protocol

12. IVR — Interactive voice response system

13. LAN — Local area network

14. FIDS — Flight information display system

15. ODBC - Open Database Connectivity

16. OLE DB - Object Linking and Embedding

17. PC — Personal computer —for this project the term PC shall apply to user
workstations

18. PWM — Portland Westbrook Municipal

19. SQL — Structured Query Language

20. TCP - Transmission Control Protocol

21. VLAN —Virtual Local Area Network

22. VPN —Virtual Private Network

23. XML — Extensible Markup Language

24, XSL — Extensible Style sheet Language

PART 2 - SUBMITTALS

21 PROJECT SUBMITTAL REQUIREMENTS

A. General

1.

FIDSHARDWARE

The Contractor shall submit for review and evaluation by Project Representative,
copies of each major product or item. The Contractor shall not purchase or install
any item prior to receipt of written approval from the Project Representative.

Submitted items that have be reviewed and evaluated by Project Representative
and have been found unsuitable, rejected or returned for revision shall be
reworked by the Contractor and resubmitted until an approved review has been
issued by Project Representative.
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3.

All submittals are subject to Project Representative approval. Contract submittals
will be submitted for a minimum of one round of review and comment by PWM.
The Contractor shall be responsible for incorporating all comments and
resubmitting as directed by the Project Representative. The Contractor shall
assume all Project Representative review costs for submittals rejected twice and
requiring athird or more reviews by the Project Representative.

The ddlivery dates of submittals will be negotiated unless specified herein.  The
Contractor shall supply any submittal within thirty (30) daysif requested by the
Authority.

Major Items required for submittal include, but are not limited to those identified
in the following sections.

22 PRODUCT AND SHOP DRAWING SUBMITTALS

A. List of product items and types expected to be submitted for PWM review.

1.

Within 15 days after date of notice to proceed, submit alist of major product
items proposed for use. The list shall be compiled in atable format and saved on
a common software spreadsheet tool such as Microsoft Excel or Word. The list
shall include table fields identifying individual line items as indicated in the
following sample: *Note: the initial version of this submittal list will include
blank fields intended for future use.

REVIEW STATUS

Item | Specor dwg | Sub.
ref

Product or Date Date Review
Drawing Submitted | Returned Comments

Title

1 |16781.4.3 | 001

MUFIDS
40-inch
LCDs

2 |16781.4.6 | 002

MUFIDS
40-inch
LCD’s

23 TABLE 1.0-SAMPLE SUBMITTAL LIST

A. Requirements for Product Submittals:

1

FIDSHARDWARE

Provide Product submittals for each type of equipment and/or material intended
to be incorporated into the work.

Do not purchase or install products that have not been approved through the
PWM submittal review and approval process.

Identify project specification section/subsection or drawing sheet numbers
products are intended to comply with.

Name and contact information of product manufacturer
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5. Proposed item trade name, model number, specific options and accessories for of

24

FIDSHARDWARE

each product.

If multiple products/part numbers/ options/ and or accessories are listed on
product submittal cutsheets, the Contractor shall markup and notate exactly
which items are intended for installation on the project.

Requirements for Shop Drawing Submittals:

1.

Provide Shop Drawing submittals for the following:

a System flow diagrams.

b. Equipment Rack/Cabinet Elevations.

C. Display equipment dimensioned detail drawings.

d. Integrated wiring diagram for each specified display bank for data, video
and power.

Do not purchase or install items defined in shop drawings that have not been
approved through the PWM submittal review and approval process.

Identify project specification section/subsection or drawing sheet numbers Shop
Drawings are intended to comply with.

Name and contact information of product manufacturer, Engineer and Contractor

Include engineered calculations and configurations. Provide valid P.E stamps on
applicable drawings.

If multiple configurations and or options are illustrated on drawings, the
Contractor shall markup and notate exactly which items are intended for
installation on the project

Contractor Initiated Request for Substitution:

1.

When a substitution is proposed, the Contractor shall submit product cutsheets
and shop drawings of both the specified and proposed items.

The request for substitution shall include a typewritten technical analysis
outlining the qualities, benefit to PWM and cost savings of proposed items versus
the specified item or previously submitted items.

Samples of both items shall be submitted upon request from PWM’s
representative(s).

PWM reserves the right to accept or reject product substitutions based upon
benefit to the airport.

SCHEDULES- SUBMITTAL

CONSTRUCTION SCHEDULES
1

The Contractor shall create and maintain a project construction schedule. This
schedule shall be maintained with accuracy to within current two-week status and
available for inspection by PWM and its representatives throughout construction.
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2. Two week look ahead schedules of planned activities and tasks shall be created,
maintained and submitted for review throughout the project duration.

3. Provide project construction schedules based upon the Project Phasing Schedule
including, but not limited to the detailed identification of processor tasks,
planned start and stop dates, task durations, milestones and related information.

4, General Contractor isresponsible for preparation and maintaining of overall
construction schedule. Electrical Contractor shall coordinate work with Generd
Contractor, asis the General Contractor will also coordinate work with the
Electrical Contractor.

B. PHASING SCHEDULES

1. ThisProject requires the Contractor to follow a sequenced phasing plan, which
mandates that each predecessor or current phase is completed and accepted by
PWM, prior to initiation of follow on phases, unless written exception is issued
by PWM. Refer to Base drawings for Phasing Plan.

C. Integrated Systems Deliverables

1 Systems Design Document:  Provide a complete system design document for the
AIMS integrated system and related subsystems a minimum of seventy (70) days
prior to functionality testing. The documents shall include description and
drawings for:

a Design details of AIMS
b. Design detail of individual subsystems

C. Design detail of core system configuration including servers, services,
applications, connectivity

d. Interface Control Document defining each systems interface.

2. AIMS Database Structure Document: The Contractor shall develop and submit
an AIMS Database Structure Document a minimum of fifty-six (56) days prior to
functionality testing. Primary topics to be detailed in the document include, but
are not limited to:

a Database modeling concept and methodol ogy

b. Define database schemaincluding field type, field length, table
dependencies, etc.

C. Define applications and other database interfaces to the AIM S database
d. Database backup and archiving methods
D. Software
1 Software submittals shall include manufacturers / developer’s documentation for
each type of software used in the project. Documentation shall include:
a Complete description of software features and functionality.
b. Software version & revision identification
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C. Software manufacturer’ s contact information for technical support,
including address, telephone numbers, fax numbers and e-mail /Web
URL'’s
E. Hardware
1 Hardware submittals shall include manufacturers documentation for each type of

hardware used in the project.

Documentation for hardware shall include:

a Complete description of hardware features, proposed options and
functionality.

b. Manufacturer’ s contact information for technical support, including
address, telephone numbers, fax numbers and e-mail /Web URL’s

F. As-Built Documentation and Maintenance Documents

1.

FIDSHARDWARE

The Contractor shall provide the Authority with detailed as-built documentation
defining the AIMS, subsystems furnished with AIMS, database structure, and
interface methods, procedures, configurations and related information. Compiled
and updated versions of previously approved submittals may be included to meet
this requirement.

The level of detail defined in these As-built documents shall be suitable to allow
the Service and Maintenance Staff to support AIMS maintenance as well as
future integration and expansion of the AIMS at the Airport.

Each of these As-Built Manuals shall be submitted in the following quantities
and media types:

a CD Media: 8 CD Copies with identical contents to the following
hardcopy binders.

b. Hardcopy Binders: 8 Copies including the following format:

1) Manuals shall be bound or 3-ring binders with the Airport
logo; project title, manual titles and date of contract close
out printed on cover.

2 Table of contents

3) Cover page shall include system provider’s telephone
number, physical address and Internet address.

4) Subject matter shall be indexed in tabbed sections

274216- 13
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4.

10.

System Administration Documentation: The Contractor shall supply System
Administrator documentation that details the operation of each of the provided
systems and integration pieces. This documentation shall provide complete
information on the operation, maintenance, and trouble-shooting of the AIMS.
The manuals are to be bound in three ring or spiral binders with a table of
contents and a tab for each section or division. The information included in this
documentation shall be covered during system training provided by the
Contractor.

User Documentation: The Contractor shall supply User documentation that shall
explain how each of the AIM S subsystems operates from an end user perspective
(if applicable). This documentation shall be in accordance with and contain at
least as much information as that included within the online help system. The
manuals are to be bound in three ring or spiral binders with atable of contents
and atab for each section or division. The information included in this
documentation shall be covered during system training provided by the
Contractor.

Software Documentation and Utilities: All software shall be delivered with full
documentation. Documentation shall include software error messages,
description, and troubleshooting guide. The documentation shall include textual
explanations and instructions and be supported by appropriate graphs, flowcharts
and/or block diagrams. Adequacy of the flowcharts and the block diagrams shall
be at the discretion of the Project Representative.

Maintenance Manuals: Manuals including maintenance instructions and other
descriptive material as received from the manufacturers shall be provided that
will enable Authority personnel to maintain equipment and test equipment. The
Contractor shall make reasonable effort to obtain specified maintenance
documentation for all third party equipment. This documentation shall include
descriptions, specifications, theory of operation (where applicable), layout
drawings (showing component types and positions), and back-panel and
assembly wiring diagrams.

Preventative Maintenance: Instructions shall be provided for preventive

mai ntenance procedures that include examinations, tests, adjustments, and
periodic cleaning. The manuals shall provide guidelines for isolating the causes
of hardware malfunctions and for localizing faults. The manuals shall provide
thorough instructions on the use of any specialized test equipment needed for
hardware maintenance.

Parts Lists: Complete parts lists and breakdowns that identify each hardware
component (to the lowest repairable unit) as well as ordering information for
these parts shall be provided. Recommended spare parts lists shall be included in
the maintenance manuals.

Software Backup Copy: A backup copy of all the configured system software
shall be provided on DVD-ROM media. All original distribution software shall
be ddlivered with an installable backup. The backup copy shall be appropriately
labeled.

G. Other Project Deliverables

FIDSHARDWARE
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1 Test Plan: The Contractor shall supply system test plans for each phase of testing
(i.e, factory acceptance, performance testing, and endurance testing) as well as
all related test results and reports. Each test shall include a purpose/goal, detailed
procedure, and clear pass or fail criteria. Each specification requirement shall be
tested and referenced. A summary cross-reference between each test and the
specification shall be provided and sorted in the order of the specification
requirements.

2. Training Plan: Training plan and course materials as specified.
25 QUALITY ASSURANCE

A. Equipment and materials shall be standard products of a manufacturer regularly
engaged in the manufacture of each of the integrated system’s equipment and shall
be the manufacturer’s latest standard design.

B. Provided products shall meet the following requirements:
1 Electrically powered equipment shall be UL approved.

2. Items of the same classification shall be identical. This requirement includes
equipment, modules, assemblies, parts, and components.

3. All similar types of devices (e.g., LCDs) shall be of the same manufacturer.

2.6 SOFTWARE LICENSING

A. Genera
1 Submit executed license(s) for each type of software installed in the work.
2. Licenses shall have no expiration date for use at PWM.
3. Commercial software packages shall have al registration and licensing

documentation filed indicating PWM as the owner of the software. Costs for
commercia off-the-shelf software licenses shall be included.

4, Software developed for this proposal shall be licensed to PWM. Thislicense
shall include all executable, library, object, and source code required to maintain
and modify the delivered product. Where possible this information will be
delivered on DVD-ROM. All compilers, casetools, utilities, etc. that are needed
to create the executable code shall be included.

5. The Contractor shall provide site licenses. Licenses shall be valid for the
projected quantity of PWM Users and processors installed in work. If asite
licensesis not available, aminimum of 100 user licenses for each type of
software used in the AIMS shall be provided. The Contractor may propose an
alternative licensing scheme in addition to the base proposal.

6. Licenses shall be valid for the projected quantity of PWM Users and processors
installed in work.

7. The Contractor shall provide origina and duplicate notarized copies of software
licenses for each type of software installed at the Airport including but not
limited to:

a Middleware and other specialized software
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b. Application Software

C. Operating System Software
d. Database Software
e Device drivers software

B. Software Source Code

1.

C. Escrow

2.7 WARRANTY

A. General

1.

FIDSHARDWARE

All software shall be delivered with standard documentation. Additionaly, all
custom and specia purpose software shall be delivered with well-commented
source code in addition to the executable version. Source code shall be delivered
in both hard copy and machine readabl e formats on a media acceptable to the
Project Representative. All compilers, case tools, utilities, etc. that are needed to
create the executable code shall be included.

The Systems Integrator may propose a non-disclosure agreement.

For any of the above software products where source code is not directly
delivered to the Authority, the source code shall be placed in an escrow account.
As an add aternate, the Systems Integrator shall propose to provide the escrow
account. The source code in the escrow account shall be the same version and
revision of code that isin use at the Airport. If any of the following conditions
are met, PWM shall be allowed to obtain the source code from the escrow
account at no charge:

a The software supplier (i.e., Systems Integrator or subcontractor) becomes
insolvent

b. The software supplier becomes non-responsive to PWM'’ s needs

C. The software supplier has a demonstrated lack of willingness to continue

to support PWM in areasonable manner.

PWM shall have permission to use the source code as necessary to support
operations at the Airport once obtained from the Contractor or escrow account.

If the Systems Integrator makes any changes to the software which relatesto its
use for this project, then the copy of the software held in escrow shall be updated
accordingly. This update shall take place within 30 days of the released software
change.

The Contractor shall provide a joint written warranty of the manufacturer(s) and
the installer(s), on asingle document. The warranty shall warrant complete
installation of the equipment, system, and software, labor, and components
furnished in accordance with the project specifications, schedules and Contract
Drawings to be free from defects in materials and workmanship for a period of
no less than twelve (12) months.
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Warranties shall be executed in the name of the Owner.

The starting point for the warranty shall be from final system acceptance from
the openening date of the head end system.

4, Draft of warranty shall be submitted to Engineer and Owner for review prior to
execution. Warranty shall also be cosigned by the Electrical Contractor prior to
submission and acceptance of warranty by the Owner.

B. Hardware Warranty

1 All hardware supplied as a part of this Specification shall have a minimum of a
three (3) years warranty. Acceptance by the Owner. For LCD/Plasma screens,
warranties shall include image retention caused by twenty-four (24) hour
operation of the unit.

2. The Contractor shall warrant the system will conform to its description and any
applicable specifications, and shall be of good quality for the known purpose for
whichitisintended. Thiswarranty shall be in addition to any standard warranty
or service guarantee given by the Contractor to PWM.

3. The warranty shall alow for replacement or repair of failed items at the
discretion of PWM.
4, Warranty hardware replacement for items not included in spare parts shall be

delivered to the Airport within 48 hours. Warranty hardware replacement for
items included in spare stores shall be delivered to the Airport within ten (10)
working days.

Warranty hardware replacement shall be delivered fully configured.

The equipment manufacturer shall be responsible for removing faulty equipment
(including power & data disconnections), crating, packaging, shipping, handling,
acceptance, re-installation of new equipment and associated connection,

terminations (power & data), etc. asrequired for a complete and fully functioning
system.

C. Software Warranty

1 All software supplied as a part of this Specification shall have a minimum of a
one (1) year warranty. The warranty shall alow for replacement or repair at the
discretion of PWM.

2. All software necessary to compile, modify, and maintain software developed for
this Specification shall be included in this warranty.

3. Software upgrades shall be provided and installed at no additional cost during the
warranty period.

D.  Service Response Times

1 Warranty response times for system failures during the warranty period shall be
governed by selected SLA.
2. If aSLA isnot selected, then warranty period response time shall be 8 hours for

emergency failure and 36 hours for critical failure.
E. Warranty Extension
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1.

2.

Annual fixed pricing shall be provided for four (4) one (1) year extension periods
for hardware and software warranty extension.

Hardware and software warranty during the extension period shall include the
same aspects (software upgrades, etc.) as the regular warranty period.

F.  Other Requirements

1.

Spare Components and Parts Replacement: The Contractor shall provide, at the
outset of the onsite testing a store of consumables and spare parts as required.
Those consumables and spare parts shall be available to the Contractor for use
during the equipment demonstration test, warranty periods, and extended support
period in order to maintain system response time criteria as detailed below. The
Contractor shall replenish the store asiit is used, so that at the end of the test and
warranty periods, the store shall be equal to that initially provided. Based upon
the maintenance experience of the warranty period, the Contractor shall
recommend, at the end of the warranty period, any changes in spare component
and small part stores that may prove to be appropriate. The Contractor shall
maintain the spare component store during any extended support period.

Special Equipment: The Contractor shall supply alist of specia tools, test
equipment, and outside inventory required for this project. The Contractor may
recommend specific itemsto facilitate long-term support of the system.

2.8 SERVICE LEVEL AGREEMENT (SLA)

A. General
1.

This project includes the requirements for the Contractor to provide service to the
Airport and airline tenants throughout phasing and construction for al systems,
which are brought online with software furnished under this project’ s scope of
work.

The scope of work requires the Contractor to maintain any & all software
systems furnished and activated by the Contractor throughout the project
duration.

B. SLA Alternatives (Included in this BID ITEM)

1.

SLA shall include hardware and software support via

a 24/7 phone support

b. 1 hour onsite response for emergency failure
C. 8 hour onsite response for critical failure

d. 36 onsite response for operational failure

e Preventative maintenance services

C. Failure Definitions

FIDSHARDWARE
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1.

Inoperative: A device shall be considered inoperative when the device does not
perform its intended function(s) within defined performance criteria. Response
services shall include inspections and necessary tests to determine the causes of
equipment or software malfunction or failure. The failure services shall include
the furnishing and installation of components, parts or software changes required
to replace malfunctioning system elements.

Operational Failure — Defined as a networked end device (MUFIDS DVC, CUSS
Kiosk etc.) that isinoperative.

Critical Failure — Defined as a redundant network or server component that is
inoperative or when a system failure results in more than two (2) simultaneous
operational failures, but less than fifteen percent (15%) of entire system.

Emergency Failure — Defined as a network or server failure that results in more
than fifteen percent (15%) of the networked end devices being inoperative. A
formal report shall be submitted to the Authority on the cause and resol ution of
the problem. Resolution shall not be considered compl ete until written approval
is provided by the Authority.

D. Other Service Requirements

1

Support Availability: The Contractor shall commit to make available support for
the AIMS for ten (10) years after final system acceptance.

Support Personnel: The Contractor shall commit approved support personnel for
the duration of the service level agreement. Technicians performing installation
and maintenance on the proposed system shall meet the following requirements:

a Manufacturer certified on all hardware/software applications with at least
2 years post-certification work experience.

b. Be approved by the Project Representative.

C. Shall attend a one (1) week manufacturer training class each year.

29 CONSTRUCTION SCHEDULING

A. The Contractor shall create and maintain a project construction schedule utilizing
Critical Path (CPM) software specified by Construction Manager. This schedule
shall be maintained with accuracy to within current two-week status and available
for inspection by the Project Representative throughout construction.

B. Provide project construction schedules listing the following milestones
a Construction NTP
b. Pre Construction Conference and Walk-Through
C. Any required Permits
d. Contractor Request for Information (RFI)
e Shop Drawings, product and equipment submittals

FIDSHARDWARE
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f. Functional Testing
0. Construction Activities
h. Performance Testing
i Training

J- Request for Substantial Completion Inspection

k. Endurance Testing and punch list development/resolution

l. System Commissioning

m. Project Close-out

n. Provide detailed schedule for critical path items furnished under the scope of
work for this project, and items provided under a separate project or “by Others’.
This schedule shall be used to coordinate with the Authority, the Project

Representative, related projects and airline tenants.

0. Provide bimonthly construction look-ahead schedules upon Project
Representative request.

210 TEST PLANS AND PROCEDURES - SUBMITTAL

A.

Provide test plans and procedure documentation for system, within 60 days
following notice to proceed. Include a typed check-off list for each test, with a
column for Engineer’ switness initials for each test and date of each test.

Provide system test plans and procedures including test plan narrative, step-by-step
procedure instructions, list test equipment used, and expected results.

Display equipment test plans shall include:

1 Manufacturer’s startup and test procedures for display equipment.
Submit test plans and procedures for each of the following testing phases:
1 Performance Testing (PT)

2. Substantial Compl etion Inspection (SCI)

3. 30-day Test and Punch list Period

211 TRAINING SUBMITTALS

A.

B.

Contractor shall provide on-site training for PWM personnel with regards to
operation and maintenance of the system software/hardware. Training shall
provided on each of three (3) shifts (or as required) for no less than eight (8) hours
each shift. This may be divided into four (4) hour intervals at the approva of the
PWM. Provide bound copies of all training materials, O& M manuals, etc. for each
person to be trained.

Submit proposed training course outlines for:
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1.

Operations & Maintenance

C. Submit proposed training manuals for:

1.

Operations & Maintenance

D. Training manuals as well as Instructor manual shall be provided in an editable
format (MS-WORD format) and reproducible by PWM for additional training of
personnel. This cost is to be included in the bid. Training to be provided out of the
normal work areas to prevent distraction and interruption to the instruction being

given.

212 ASBUILT DOCUMENTATION- SUBMITTAL

A. At the completion of the work, and prior to final acceptance and payment, the
Contractor shall provide the PWM with a complete set of As-Built Documentation
including:

1.

PART 3 - PRODUCTS

31 CONDITIONS:

As-Built Drawings hard copy bound sets and in electronic file format AutoCAD
(latest version). The As-built drawing set shall consist of the updated and
expanded project construction drawings including but not limited to:

a Floor plan / device location sheets.
b. Enlarged plans, elevations and detail sheets.
C. All telecommunications horizontal cabling and data location sheets

and/or schedules.
As-built schedules:
a Updated FIDS device schedules

A. General:

1.

All products shall be new, undamaged and covered by the original
manufacturer’ s warranty and licensed as applicable to meet project intent.

Products shall be shipped, handled and stored as recommended by the
manufacture.

The Contractor shall furnish and install products in accordance with
manufacturer’ s recommendations and asillustrated in the project drawings.

Should discrepancies be noted regarding quantities in schedules, specifications
and/or on Project drawings, the Contractor shall provide the greater number of
units.

Contractor shall coordinate product delivery and movement of equipment to
installation locations with the PWM, and expect restrictions of delivery to off-
hour periods, for the purpose of minimizing impacts to PWM operations.

3.2 SPARE EQUIPMENT

FIDSHARDWARE
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A. Furnish equipment operational spares that are new in condition, covered fully in
warranty by the manufacturer and stored in manufacturer’ s shipping containers.
B. Spares equipment shall be exact same product (manufacturer and model) as units
installed in the work.
C. Provide a minimum of five (5%) percent (or a minimum of one (1) each, whichever

is greater) of equipment as spare parts (i.e. each type/size of the following: mounts,
screens, monitors, DVCs, CUSS Kiosk Equipment, etc. — this list is not al
inclusive).

3.3 VIDEO DISPLAY EQUIPMENT —GENERAL

A. Video Display Equipment shall be furnished and installed to provide the public,
PWM dtaff and other users with flight, baggage, visual paging and other
information. Refer to the drawings and schedules for video display quantities and
sizes for specific locations.

B. All LCD video products provided for this project shall be manufactured using only
“Grade A” rated LCD glass.

C. LCD video screens shall be provisioned at locations indicated in the project
drawings, primarily for public viewing. Note: Some display locations have space
constraints and millwork support which limit the over dimensions of acceptable
screen models. The Contractor shall coordinate and verify display dimensions and
attachment requirements for each prior to submittal or ordering any products.

D. All LCD products shall be designed to support mounting of the screen in portrait and
landscape orientations with equal field of view and maintain manufacturer’s
performance and operational requirements. Refer to drawing MF 12.20 for further
information.

E. Each video display shal be furnished with a power cord. The Contractor shall
determine and provide power cords of the appropriate length for each display listed
in the project schedules and indicated in the project drawings.

F. Furnish video display handheld remote controls for each type of video display listed
in the project schedules and indicated in the project drawings. As a minimal
requirement provide at least 1 remote control unit for each 10 units of identical
model and manufacture video display equipment type. For video display type listed
in the project documentation and drawings with quantities of less than 10 units,
provide at least one remote control per video display unit.

G. All video display front screen bezels shall be black in color. No manufacturer’s
names, lettering or logos shall be visible on the display front, glass or bezels.

H. The contractor shall furnish and install all adapters and cabling required to support
signaling between the PC/DVC's (MAC Mini’s) and the display screens. For
locations indicated in the project schedules where one DVC is planned to provide
video contents to two screens, the Contractor shall provide all adapters and cabling
to extend video between the two displays. Note the locations planned with a single
DV C supporting two video screens are intended to post identical video content on
each screen.

34 40 TO 50-INCH LCD FLATSCREENS
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A.

40 to 43-inch LCD video screens shall meet or exceed the following minimal
requirements:

1920 x 1080 pixel resolution or greater.
Brightness: 700 cd/m2 or better.

Contrast: 2000:1 or better.

Viewing angle: 178° (H) and 178° (V) or better.
Response Time: 16 milliseconds or faster.

VESA 200 standard hole pattern for wall mounting bracket and adjustable
mounting arms.

o a0 &~ wDd P

15 pin VGA type and DVI signal input ports.
NTSC and S-Video signa input ports.
15 pin VGA type signal output ports to support loop thru of signal.
10. NTSC Video signal output ports to support loop thru of signal.
11. VESA DDC2B & DDC-CI Compliant Plug & Play.
12. Internal power supply.
13. Diagonal screen dimension: 40" to 43" (approximate size).

14. Operating Environmental Ranges: 41° to 104° F and 0 to 85% humidity or better
ranges.

15. Multimedia type wherever required.

Control Interface Requirements:

1 VESA DPMS compliant power saving “sleep mode” upon loss of video signal.
2. User selectable disable/enable lockout of local display control buttons.

3. RS-232 and / or DDC-CI control via 15-pin VGA control ports supporting
remote selection of:

a Power On & Power Off
b. Input ports and signal type displayed

C. Screen brightness and color adjustments

Design selection of manufacturers for 40 to 43-inch LCD video screens include, but
is not limited to:

1 NEC
2. SAMSUNG
3. Or approved equa

35 DISPLAY ATTACHEMENT HARDWARE & ACCESSORIES

A.

Video displays shall be provisoned with video screen manufacturer’s approved
attachment hardware and accessories as defined in this and related specifications
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Sections and as indicated on the Contract Drawings and schedules.
B. Furnish and install various attachment hardware and accessories including, but not
limited to:
1 VESA standard flatscreen attachment plates and platform support with safety

straps for CRT’s.
Wall mounting brackets supporting display tilt range of -5° thru +15° or greater.
Ceiling mounting brackets supporting display tilt range of -5° thru +15° or

greater.

4, Environmental mounting brackets supporting display tilt range of -5° thru +15°
or greater.

5. Structural attachment hardware as required for each specific location to provide a

complete installation.
6. Tamper resistant bolts, screws and fasteners.

Video screen control button/ connector panel concealment hardware and cable
concealment sleeve material Tech-Flex or equal product

8. Display hardware materia and finishes shall be; commercial grade steel and/or
aluminum construction with powdercoat enamel finish. Finish color shall be
black unless specific other color selections are defined in the project schedules,
drawings or related Sections.

9. Display attachment hardware and accessories shall be designed and installed to
exceed the expected loading and meet applicable building codes for the PWM
site. Display attachments requiring structural support shop drawings shall be
submitted with avalid State of Maine P.E. Sea (Stamp).

C. Design selection of suitable display hardware and accessories shall be as
manufactured by Peerless Industries, Inc.

D. Contractor shall hire services of a Professional Structural Engineer, licensed in the
State of Maine, to evaluate, document and design supplemental structural supports
for the mounting of new monitors/screens as required in areas where new
monitors/screens are to be installed from ceiling or wall structure (i.e. concrete
precast tee structure, composite deck structure, drywall walls, baggage makeup
carousels etc.) as required. Supplemental structural supports are defined as any type
of additional framing structure or supports required due to existing structure
constraints in order to attach new monitors/screens and associated mounting
brackets. These supplemental structural mounting supports are in addition to the
standard mounting hardware as specified either on the drawings or in the project
specification manual. These supplemental supports may need to be anchored to the
structural framing components of the building structure, depending on the existing
building construction. Contractor shall submit detailed shop drawings (signed and
sealed by a Professiona Structural Engineer licensed in the State of Maine) to the
Engineer regarding supplemental structural framing as required for new
monitor/screen installation. Supports shall be anchored securely to the existing
building structure and painted to match existing adjacent finish (color) as required.
Primer coat of paint shall be applied to al steel used for supports along with two (2)
finish coats. Refer to Painting and Metal Fabrication specification sections.
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3.6

3.7

FIDSHARDWARE

DIGITAL VIDEO CONTROLLERS (DVC'S)

A.

DV C's provisioned for this project shall be commercially available units configured
to support public video display systems and meet requirements listed herein.

DVC's shall be provisioned in quantities required to provide video signaling to
display’s defined in project schedules and drawings. Each video display provided in
this project shall support system software operations, performance, and quality
requirements.

DVC's shall be provisioned to support video display signaling in both portrait and
landscape display orientations.

DV C' s shall be furnished to provide one or two video outputs as defined for specific
locations. Refer to the project drawing MF 12.20 and schedules for defining video
port quantity requirements.

DV C Configuration Requirements: DVC's shall be installed in following physical
configuration to support placement of units local to displays as follows:

DVC's shal meet or exceed the follow minimal requirements for components and
performance:

1 DVC's shall be Dell Product or LINUX OS or approved equa with 2.0 GHz or
greater Intel Core Solo processor. The DV C should be solid State with no
moving Parts.

Memory: 1 GB RAM or greater
USB 2.0 ports-minimum of 2
Mouse: Dell or approved equal
Keyboard: Dell or approved equal

Network Interface Card (built-in): Ethernet IEEE 802.3, 10/2100/1000 BaseT
Gigabit Ethernet (RJ45 connector)

DVI to VGA video adapter( If required)

o g &~ w N

Video: Intel GMA950 graphics processor with 64MB of DDR2 SDRAM shared

with main memory
0. Disk drives: 60GB solid state
10. Optical Drive: Slot-loading Combo drive (DVD-ROM/CD-RW)
11. OS software: latest version MS or Linux
12. Five (5) year protection plan to be provided.

13. Furnish video cabling required to extend video signal from DV C to video display

input. The Contractor shall determine and provide video cables of the

appropriate length for each display listed in the project schedules and indicated in

the project drawings. (DVI Cabling required)

DEAD ON ARRIVAL OR FAILED EQUIPMENT

A.

Dead on Arrival Equipment — Contractor shall immediately (within 24 hours) open
up a trouble ticket and take all necessary steps to obtain a replacement and have
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delivered on site within five (5) business days. Contractor shall provide all
information to PWM as to the failed equipment, including but not limited to names,
dates, times of contact, actions and action plans, contact numbers, trouble ticket
numbers, and return authorization numbers.

B. Failed Equipment Prior to Completion of the Project— Contractor shall immediately
(within 24 hours) open up a trouble ticket and take all necessary steps to obtain a
replacement and have delivered on site within five (5) business days. Contractor
shall provide al information to PWM as to the failed equipment, including but not
limited to names, dates, times of contact, actions and action plans, contact numbers,
trouble ticket numbers, and return authorization numbers.

PART 4 - AIMS REQUIREMENTS
41 GENERAL

A. The AIMS shall comprise the totality of the AIMS core services, the integrated
subsystems provided as part of this project, and the defined systems interfaces with
existing systems.

B. The AIMS subsystem functionality is defined in separate sections. The AIMS
subsystems include:

1 MUFIDS
2. CUss
C. The AIMS interfaces abilitywith existing systems shall include:
Fire Alarm System (FAS)
Baggage Belt Motor Control Panel (MCP)
Airport Website
Third party flight message service
IED Paging Interface (future upgrade capability only)

o g &~ w DN PR

HVAC System Interface (future upgrade capability only)
D. The AIMS shall provide upgrade capability for remote operations (e.g., Hotel)

including:

1 Remote CUSS Kiosk implementation

2. Remote bag handling operations including bag tracking mechanism
3. Remote MUFIDS

E. The AIMS shall support the following airlines and provide the required airline
interfaces for each of the subsystems:

1 USAirways

2 Delta Connection
3. Continenta Airlines
4 Jet Blue Airlines
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Delta Airlines

Untied Airlines

All existing carriers presently at PWM. Contractor to include in Bid Current
airlines.

A minimum of three (3) non-hosted charter airlines

Future airlines to support, but connectivity not required at this time include:
JetBlue, Allegiant, Air Tran, Spirit, and Skybus.

F. Refer to the AIMS Systems Diagram and AIMS Data Flow Diagram for high
level system configuration.

4.2 AIMS CORE SERVICES

A. General

1.

FIDSHARDWARE

The AIMS core services is comprised of the AIMS application and middleware,
and itsintrinsic AIMS Database (al so referred to as the Airport Operational
Database - AODB). The AIMS core services shall comprise the information hub
for the AIMS subsystems.

The MUFIDS and RM S application tiers shall be fully integrated with the AIMS
Database tier.

Other systems shall interface with the AIMS Database via middleware and data
sharing including:

a CUPPS (only for future use) CUSS
LDCS (only for future use) Revenue Manager (only for future use) Gate
management (only for future use)

The AIMS core services shall accommodate the integration of a new components
including the creation of tables and storage space for the new data, and the
creation of interfaces to insert and retrieve the data from the AIMS Database.

The AIMS core services shall be the application or set of applications controlling
data and security management functions. The AIMS shall have interactive
interfaces for entering data and specifying how it should be retrieved and

displayed.

The AIMS core services shall be the controlling entity for the user authentication,
data dictionary, data distribution, data storage, data security, data integrity and
data synchronization. The AIMS shall be the controlling entity for distribution of
data updates to recipient systems and servers.

The AIMS core services shall include the necessary forms, reports, and interfaces
to manage the data for the AIMS subsystems. The ability to sort on any field,
combination of fields, or partial fields shall be provided. The user shall be able
to specify either ascending or descending order. The default, if not specified,
shall be ascending order. The system shall have the flexibility to customize the
user interface without programming changes. The customization shall be
accomplished with simple toggle switches or pop-up menus.
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B. AIMS Database

1.

FIDSHARDWARE

The AIMS Database shall be the consolidated data repository for AIMS
subsystems. The AIMS Database will serve as an information exchange
mechanism. The principle role of the AIMS Database is to be the primary holder
of data that relates to operational activity, flight information, facility data,
common use self service, and visual paging.

In addition to requirements in this section, the AIMS Database shall meet al
requirements in the Database Standards section.

The AIMS Database shall perform real-time data warehousing functions for
Flight Information data, current and historical. The AIMS Database shall be the
common relational database utilized by the AIMS subsystems. The AIMS
Database shall house data generated as a result of custom and proprietary
applications.

The AIMS Database shall accommodate central storage of airport operational
data. The database shall be designed to permit real time backup of live data and
a database restoration protocol shall be addressed to assist in disaster recovery.

The Contractor shall propose the AIM S Database engine solution for Project
Representative approval. The AIMS database shall be an industry standard, open
database platform such as Microsoft SQL or Oracle. The database platform shall
be the latest version available at the time of project award.

The Contractor shall specify a hardware and software recommendation for
supporting recommended backup procedures and disaster recovery.

The Contractor shall provide functional hardware and software interfaces for the
AIMS Database so that:

a Airport personnel will be capable of obtaining information from the
AIMS Database. Any information needed shall be available based on
and according to specific user authorizations via administrative
workstations in accordance with security requirements.

b. The database tables shall be capable of accepting configuration changes
on-line while having minimal impact on the operation to the overall
AIMS Database.

C. Database maintenance personnel shall be capable of making a backup
copy for purposes of restoring to the AIMS Database.

The AIMS database shall provide the following functions:

a Hold the Airport Master Tables and act as a data validation point

b. Include the ability to receive data both digitally from other systems and
manually by data entry

C. Automatically send data either initiated by a digital transaction or by a
time trigger
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10.

11.

FIDSHARDWARE

d.

Collate al data pertaining to aflight record from the time that the record
becomes an active flight record until the total completion of the planned
activity

Alerts usersto irregular operations that are either flight or facility related
Provide individual subsystem data interfaces

Provide for data record retrieval

Perform data record archiving

Provide alarm notification and logging

Provide and support information dissemination to other airport systems
and applications.

The AIMS Database shall be capable of holding numerous flight and operational
related fields including, but not limited to:

a

b.

i
K.

Origins

Destinations

Airline data

Aircraft dimensional data

Registration (tail) number

Code share information

Start and stop times of aircraft rotational activity (for future use)
Start and stop times of aircraft parking activity (for future use)

Resource elements such as bag drop, ticket counter, and gate counter (for
future use)

Device and workstation use data

Revenue and billing data (for future use)

The design of the AIMS Database shall permit the inclusion of additional fields
and tables on an as-needed basis. The amount of additional fields and tables to
be supported shall be no less than a minimum of two times the amount of initially
populated database structure.

The database tables listed below shall be provided with the AIMS. The tables
that make up the AIMS dataset shall consist of the following (as a minimum):

a

Master Flight Schedule Table
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12.

13.

FIDSHARDWARE

b.

C.

g.
h.

Active Flight Schedule Table

Historical Flight Schedule Table

End Device Table

Visua Paging Table

Ticket Counter Resource Table (for future use)
Gate Counter Resource Table (for future use)

Airline Table

Data Entry:

a

The AIMS Database shall maintain Master Tables, in order to ensure a
uniform set of Master Table data across al integrated systems. The
information shall be distributed to the subsystems. Subsequent updates
and distribution of data shall occur as and when new or amended entries
are made into the AIMS Database Master Tables.

All manual entry of datainto the AIMS Database shall be via a graphical
user interface and not directly input into datatables. All manual updates
shall be verified as being valid records prior to any updates being
implemented.

Interfaces to other systems to automatically input data into the AIMS
Database shall be defined as part of the development of the Interface
Control Document (ICD). Electronic datatransfer shall be validated by
the AIM S Database prior to the record being automatically updated.

At theinitial set up of the AIMS Database and for the regular operations,
it isrequired that data entered either manually or automatically shall
conform to defined rules. Viathese rulesthe AIMS Database shall
verify that the data being sent is not only correct in structure but also
content is valid.

All transactions occurring within the AIM S Database shall be logged to
provide audit and tracking capabilities. The system shall also support the
creation of atracking report detailing all database transactions within a
specific, user definable, time period.

Archiving System

a

The AIMS Database shall provide the archival system for al process
information. The AIMS Database shall provide an archive capability,
within another partition of the same database. The data held within the
“operational” portion of the database shall be current month plus last
month only. The purpose isto prevent historical records from having
impact on the operational data and thereby impacting the transaction and
response time of the graphical user interface.
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b. Information shall be collected from all process databases and
applications on a periodic basis and moved to archival tables to ensure
performance criteria are met. Datain archived tables shall be accessible
viathe standard AIMS reporting and database tools with only minor
performance degradation.

C. The AIMS Database archival system shall provide the ability to import
or export data in any common database/spreadsheet format.

C. AIMSIntegration Requirements

1.

The AIMS core services shall interface with defined subsystems providing
information exchange and archiving.

The Contractor shall be responsible for performing al data level systems
integration and interfaces for the MUFIDS, CUSSVisual Paging, and
advertising. Refer to AIMS Data Flow Diagram for high level interface
requirements. The Contractor is responsible for coordinating with PWM
stakeholders to finalize specific data exchange requirements.

The Systems Integrator shall fully document interface requirements for each
subsystem.

4.3 SYSTEMS STANDARDS

A.

FIDSHARDWARE

2.
Software
1.

General
1.

The standards in the following sections apply to the entire AIMS and subsystems
unless noted otherwise. Each individual system and application provided now or
in the future shall meet these standards as a minimum.

The AIMS shall facilitate integration of other applications.

Software provided shall be 64-bit based applications. In instances where 32-bit
applications are provided Contractor shall submit for written approval. Software
shall be built around a compliant operating system as defined in this
Specification.

The Contractor shall deliver all required system and application software for a
fully functioning AIMS. Each shall be identified by the generic, off-the-shelf
name. The software provided by the Contractor to operate the systems shall be
delivered in aready-to-run form, including all necessary utility programs and
documentation.

The systems shall use industry standard components. The systems shall not
contain any proprietary interfaces or components. The system shall use industry
standard application development software.

All new inter-rel ationships between the application, database, and operating
system shall be the responsibility of the Contractor.

User Interface
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1.

Software modules shall have a Graphical User Interface (GUI). User interfaces
snall provide acommon look and feel for AIMS applications. Viathe user
interface, authorized users have the ability to select authorized application(s) to
execute (e.g., CUSS application, MUFIDS application).

The systems shall provide context sensitive, on-line help capabilities. The online
help system shall contain enough information to inform the user of the nature of
the current form/window, and provide a reference for the user to gather further
information. The Contractor shall populate the on-line help messages prior to
Functionality Testing and provide afacility a mechanism for updating online
help.

D. Operating System

1.

Server O/S: The Contractor shall select a standardized 64-bit Operating System
to use across all servers. The proposal shall specify the server operating system
along with any exceptions.

Client O/S: Client and desktop devices shall use a Microsoft 64-bit operating
system.

Operating systems shall support TCP/IP network protocol.

Contractor shall implement latest version and service pack of the operating
system at time of project notice to proceed.

E. System Architecture

1.

The systems shall adhere to a Client / Server model (or Peer to Peer model). The
end devices shal bethe clients to the primary/secondary servers. All information
shall be communicated between the server(s) and the clients viathe Local Area
Network (LAN) assigned VLANSs.

Network communications shall utilize TCP/IP network communications protocol.
Servers and system administrator workstations shall be gigabit Ethernet. End
devices snall be fast Ethernet.

End device addressing shall be coordinated with PWM.

Sufficient resiliency / redundancy and logic shall be provided to assure that the
availability objectives can be met without manual intervention. All major system
hardware components shall be designed so that thereis not any single point of
failure that can cause operations to be disrupted.

Adjacent end devices shall be interweaved to edge network switches where two
more are available.

The system shall synchronize the date and time on al devices. The system
servers shall receive a synchronization signal from the network.

F. Security

1.

FIDSHARDWARE

Authorized users shall log into the system using a unique user name and
password. Depending on assigned user access privileges, the user shall be either
granted or denied access to individual applications.
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2.

The System Administrator shall be able to add, delete, set, and change user
privileges and access authorization viaa GUI built into the general operations of
the application. All system security parameters shall be configurable by the
System Administrator.

The system shall have a"inactivity timeout period" such that if any workstation
is determined to be inactive by having no input/output performed at that
workstation for the defined timeout period, that workstation shall be
automatically logged out of the application. The System Administrator shall be
able to configure and disable the timeout period.

The occurrence of an inactivity timeout occurring as described above shall be
recorded in the fault log, showing date, time, workstation identifier, and the user
name of the user who was logged in at the time when the inactivity timeout
occurred.

The system shall have the ability to prevent a user name from being logged in
more than one time concurrently.

The system shall provide an audit trail of all transactions. The audit trail shall
track on a per user basis. The audit trail file shall indicate any changes that
occurred to applications configuration, data structure, or database fields/records,
and shall contain the date and time of the change, the user identification of the
user who made the change, and the details of the change.

The system shall provide automated tracking of the audit trail database, and shall
alert the system administrator when this file has exceeded pre-determined size
restrictions. The operator shall then have the ability to archive this database,
along with the ability to restore it for reporting purposes. The system shall also
include the option of a“rolling window”. In this case, the audit trail database
shall use arolling window with a system administrator configurable window (i.e.,
after defined period of time oldest records are automatically dumped).

G. Database Standards

1.

FIDSHARDWARE

These general database requirements shall be applied to the AIMS and
subsystems.

The provided database(s) shall be SQL based and capable of supporting real time
data warehousing. The database(s) shall use a common relational database to
store all data. The database(s) shall be based on accepted and recognized
industry standards.

Database Architecture: The database(s) shall meet the following requirements:

a Provide read consistency (data seen by a statement is consistent with
respect to a single point-in-time)

b. Provide creation of aread-consistent set of datawhen atableis being
queried (read) and ssimultaneously updated (written)

C. Provide original data values upon query when updated transaction
remains uncommitted

d. Utilize rollback methodology for uncommitted transactions
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FIDSHARDWARE

e

Utilize record locking mechanisms to prevent simultaneous updates to
the samerecord. Only therecord(s) being updated shall be locked.

Provide support for both distributed processing and distributed multiple
databases along with standard DML operations, including queries,
inserts, updates, and deletes of remote table data

Provide support for automatic recovery from system or network failures
(i.e., automatically commits or rolls back any in-doubt distributed
transactions consistently on all involved nodes when a failure occurs)

Provide referential integrity for all data such that modifications to current
data does not affect historical data

Provide capahility of online “live” backup of all database objects
Provide capability of “point of failure” recovery of al database objects

within one hour of the failure (i.e., dump transaction logs hourly) with a
native utility package.

Database Security: Third-party database and reporting tools shall support
database security functions. Database security shall include the following items
asaminimum:

a

Encryption capability for defined data fields within database objects such
astablesor views

Prevention of unauthorized database access
Prevention of unauthorized access to schema objects
Control of system resource usage (such as CPU time)
Auditing of user actions and database transactions
Assignment of valid username/password combinations

Assignment and control of resource limits for a user including hardware,
database and application resources

Control of user access rights including database, table, record and field
level authority

Control of which system functions a user can perform.

The Contractor shall submit al database schema(s) for review and approval. The
Contractor shall coordinate with PWM and Current airlines to identify unique
database requirements. The Contractor shall add needed fields as requested by
the Authority. The database(s) shall be designed such that the addition of fields
and/or tablesis easily accommodated. The database schema shall be provided in
achart format showing all tables, key fields, and hierarchical relationships.
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6.

SQL: The utilized native structured programming language shall be storable in
the database. The database shall employ a native structured programming
language that can utilize standard Structured Query Language (SQL) which
includes the following:

a Data Definition Language (DDL) statements

b. Data Manipulation Language (DML) statements
C. Transaction control statements

d. Session control statements

e System control statements

f. Embedded SQL statements

Database Maintenance: The database maintenance system shall be capable of
maintaining configuration control (i.e., keep track of changes and compare
versions of the database). Database maintenance software shall be provided to
allow modification of designated database fields. Database documentation shall
be provided to enable the updating or regeneration of the database tables when
inputs are changed and added, and as programs are modified or added.

Reporting:

a The database shall have reporting capabilities. Thisshall bein the form
of aCrystal Reports or other PWM approved reporting tools. The
reporting tool shall allow the user to create "ad hoc" reports from the
database, and print "canned" reports. The reporting tool shall be capable
of building reports from any fields in the database and on any subset of
records where PWM allows.

b. For any and all reports, including both canned reports and ad hoc reports
generated via the reporting tool, only authorized users shall have access
to the reporting features.

C. For any and all reports, including both canned reports and ad hoc reports
generated via the reporting tool, only the System Administrator, or users
with a sufficient level of security access authorization shall be able to
generate the reports.

d. Airline or other tenant users shall be limited to reporting data from their
company only or standard reports created by Authority for tenant’s use.

e The Contractor shall conduct a workshop(s) to determine report
requirements and report design elements.

H.  Performance Requirements

1.
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General:
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a Capacity - The AIMS shall be designed to support the operational,
functional, and performance requirements, specified herein, for a
minimum of 50 flight operations per hour and 12 different airlines with a
total of 120 users ssimultaneously conducting 30 user operations per
minute.

b. The system shall be capable of supporting all end devices as specified in
this document within the performance requirements as outlined herein.

C. The performance requirements in this section are for system design and
testing and not service response.

System Availability: At any given time, the overall AIMS shall be considered
unavailableif 15 percent or more of the end devices are non-operational, not
fully functional, or do not meet response time criteria for any given tenant.
Software and system devices shall execute, without degradation, at the scheduled
periods and response times for the systems to be considered available. The
systems shall operate as specified twenty-four (24) hours per day, seven 7 days
per week. Availability of the overall AIMS shall be at least 99.99 percent (not
more than 52 minutes per year of downtime).

Device Availahility: A system server and workstation shall be considered
available only if all components are operating and fully functional. A periphera
device shall be considered unavailableif it cannot be placed on-line and perform
its intended function(s). Besides scheduled downtime, as identified below,
individual device availability shall exceed 99.8 percent (not more than 17.5 hours
per year of downtime).

Scheduled Downtime: Downtime to update the computer operating system or
repair a component shall be acceptable reasons for downtime, but at no time shall
more than 15 percent of the system be non-operational. The following reasons
are acceptable causes of down time:

a If the operating system of the servers require maintenance or updates, or
if the servers require system maintenance, each server shall be brought
down individually to be updated/maintained, such that at no time is more
than one server down at the same time.

b. If the operating system of the end device computer requires maintenance
or updates, or if the end device computers require system maintenance,
the end device that requires the maintenance shall be brought down
during non-peak hours of operation.

C. It shall be acceptable to perform maintenance/updates on an end device
computer system during other than non-peak hours if the particular end
device is non-functional without having the maintenance or updates
performed.

Response Time: Response time criteria shall be met under maximum capacity
conditions as defined above.
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a Peripheral(CUSS Only): For 95 percent of peripheral commands, there
shall be no more than a 3.0 second delay between the time that a user
selects an action and the associated peripheral responds to the request.
The remaining 5 percent of command responses shall not exceed 10.0
seconds.

b. Database Transactions. For 95% of all transactions, there shall be no
more than a 0.5 second delay between the time that a user presses a key
or makes a mouse click and the system responds in some way that the
input has been received. The remaining 5% of transactions shall not
exceed 1.0 seconds.

C. MUFIDS Display: For 95 percent of dynamic display device changes,
there shall be no more than a 20.0 second delay between the time that a
user inputs a database change and the affected display devices reflect the
change. Theremaining 5 percent of transactions shall not exceed 45.0
seconds.

l. System Management

1
2.

All devices connected to the network shall have SNM P management capability.

System failures, including workstation failures, shall be viewable at a central
control point (i.e., the system administrator's workstation). A failure shall initiate
an alarm and add a failure record to the failure database table. Additionally, the
system administrator shall receive awarning message on the system
administrator workstation, notifying him of the failure. The system shall aso be
capable of providing pager notification. Server failure shall include any
hardware or software based failure.

Network devices shall have remote administration and monitoring capabilities.
This capability shall allow the specific machine to be remotely configured and to
provide a status report to the management system. Dataincluded in the reporting
capabilities shall include: data pertaining to the machine's memory, storage
devices, network connections, and general health of the machine.

In the event that a workstation or end device goes out of service, the centra
control log shall be updated. Therefore, where practical, a positive relationship
(eg., system heart beat) shall exist between all components of the systems at al
time.

4.4 HARDWARE PLATFORM REQUIREMENTS

A. General Hardware Requirements

1
2.

FIDSHARDWARE

Refer to AIMS Hardware specification for specific hardware requirements.

The AIMS shall include all configured hardware necessary for afully functional
system. The Contractor shall supply all cabling, connectors, adapters, and
termination equipment necessary to interconnect all system hardware. All
hardware and materials shall be new.
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3.

Hardware requirements given are the minimum requirements. The Contractor's
product shall meet or exceed these requirements. The hardware selected shall
meet the operational, functional, performance, and redundancy requirements
specified herein.

Coordinate with electrical power trades to ensure proper power provisions are
available to support the AIM S equipment, including coordination of outlet
locations and power requirements.

All servers, workstations and end devices shall be installed with power and data
line surge protection devices.

B. Genera Server Requirements

1.

The Contractor shall recommend and provide the server configuration that best
serves the Contractor’s overall design solution. Servers shall be from areputable
manufacturer capable of a high level of maintenance and service.

The various server requirements stated herein are not intended to limit the AIMS.
The Contractor may submit alternative solutions to any of the server
configuration requirements. A brief explanation of equivalency or benefits shall
accompany alternative solutions.

The servers shall be fault tolerant via mirroring or other vendor technology. The
design should allow a server to be powered down and replaced without disruption
to the network, applications, or operations. Multiple load sharing application
servers or other configurations shall be considered viable aternativesto
redundant application server pairsif equivalent or better system redundancy and
resiliency can be demonstrated.

Servers shall be standard 19-inch rack mountable where specified in MDF or IDF
cabinets.

Servers shall be capable of upgrading the number of processor units by simply
adding another processor or processor card.

Servers shal be “dual-homed” to the LAN core switches via server grade Gigabit
Ethernet NICs. Final requirements and configuration shall be coordinated with
the Authority.

Total useable disk capacity shall be at least 4 times the estimated storage
requirements of the application. RAID shall be implemented as best suits the
application. RAID 5 shall be provided unless justification for alternative
configuration is provided. RAID shall not be implemented in the operating
system, but by a hardware controller. Disk arrays shall have open frames to allow
the capacity to be increased by addition of RAID drives without system
shutdown.

C. Expansion and Spares

1.

FIDSHARDWARE

Contractor shall clearly state the limitations of the base system proposed in terms
of adding additional servers and end devices. Particular attention should be
given to the number of additional end devices that can be added without
requiring additional processing power, memory, and/or disk storage.
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2. At the time of final system acceptance, all hardware shall have a minimum of 50

percent reserve capacity, with the capability to double the capacity with no

change to the system design. Hard disk, CD-ROMs, and tape unit capacities
shall be based on formatted capacity. System reserve capacity shall be based on
the maximum continual working load.

3. The Contractor shall provide arecommended spare partsinventory. The
Contractor shall furnish an inventory of spare parts (type, model number, and
guantity) to be required during the warranty period. The Contractor shall also
furnish a bill of materials, catalogue numbers, unit prices, and alist of local

distribution sources for replacement parts. Required spares shall be on-site at the
time of final system acceptance. The parts are to be inventoried at the beginning

of the project and accounted for at the end of the warranty and service period.
Any spare parts unused at the end of the warranty and service period shall

become the property of Authority. Asaminimum the following spare parts shall

be provided:

a Five percent (5%) spare parts inventory shall be maintained for end
devices.

b. An on-site configured spare for any hardware component that is

identified as a single point of failure or that affects the reliability of more

than 15 percent of the network

C. All components that have a manufacturer identified Mean Time Between

Failure (MTBF) of 9,000 hours or less shall have a spare on-site.

PART 5- MULTI-USER FLIGHT INFORMATION SY STEM

51

FIDSHARDWARE

MUFIDS SUBSY STEM GENERAL

A.

G.

The contractor shall provide a Multi-User Flight Information Display System
(MUFIDYS). The work shall include the provision, installation, programming, testing,
and startup of the MUFIDS, which is a subsystem and an integrated component of
the AIMS.

Information refresh on the displays shall meet the performance criteria as specified.
Refresh shall be on a per field basis verses a full screen refresh. Except for the
changed data, refresh shall be imperceptible (e.g., screen shall not flicker) by
viewers.

The MUFIDS shall utilize the AIMS Database and MUFIDS applications software
to operate flight information display equipment, servers, and workstations.

The MUFIDS shal use the AIMS to integrate with the Resource Management
System (RMS) to allow the RM S to define resource use assignments.

Load flight schedules for each airline operating at the airport to provide a minimum
of 30 days of operations, prior to Performance Testing.

Network failure shall leave the last updated information displayed on each affected
display.
Contractor shall provide twenty (20) unique screen layouts as requested by the
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PWM Representative including arrivals, departures, gate backdrop, ticket back wall,
ticket overheadbaggage makeup operations. Screen layouts shall be submitted as
Draft, Revised, and Final viaan PWM review, comment, and approval process.

52 MUFIDS MANAGEMENT SOFTWARE

A. Provide and program MUFIDS management software to monitor and control the
MUFIDS equipment utilizing Simple Network Management Protocol (SNMP). The
MUFIDS Management Software shall include the following:

1 Provide dedicated management program loaded on MUFIDS administration
workstations.

2. The MUFIDS management software shall provide real time alarm reports, GUI
screens indicating MUFIDS equipment status, and current display contents for
any display selected.

3. Provide monitor and control of AIMS servers and MUFIDS workstations
assigned to PWM and airlines.

Provide monitor and control of dynamic signage and video display equipment

Provide interface to the network time source to interfaces to provide accurate
display of local time on video monitors, dynamic signs, system servers and
workstations.

6. Provide real time MUFIDS equipment operational status for each MUFIDS
system device.

53 MUFIDS PERFORMANCE AND OPERATIONS

A. Video and dynamic signage shall display flight information schedules derived from
the latest information residing in the system database. The displays shall be fully
synchronized with network timing protocols, the airline schedules and external flight
data feed (Contractor to provide) to display actua arrival and departure times and
latest edits / remarks. All Flight information Banks will be mounted in a portrait
configuration.

B. MUFIDS Database shall use indexing to allow display and reports based on time,
date, and specific carrier or groups of carriers, city names (aphabetic), scheduled
and actual arrival/departure, gate use, and airline code sharing.

C. Multiple levels of password security for servers and workstation PCs to prevent
unauthorized users from accessing databases and schedules. Specificaly, airlines
shall not be allowed to access schedules for any airline except their own.

D. The MUFIDS system provided shall allow for operation and maintenance of the
system to be performed by the local airport staff.

E. The system shall alow PWM and present / future airlines to input their flight
information into the database as monthly master schedules and add, delete, or edit
schedules at any time to reflect actual up to the minute schedules or conditions.

F. Airline users and PWM shall receive alert notification of flight schedules that are
listed to expire. This notification shall be a pop-up alert that appears on user
workstation screens 5-days prior to schedule expiration.
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G. Displays planned to post flight arrival and or departures shall have an automated
feature to reduce “window” time upon failure of adigital video controller (DVC) or
LCD screen within the bank of video displays and redistribute contents among
active displays. “Window” time is defined as the period of flight records to be
displayed (e.g., 2 hr window with 5 minutes after departure to 1:55 minutes before
departure). All parameters of the display time window shall be fully configurable
from the MUFIDS Admin Workstation for each type of flight data and display
bank.

H. The system shall allow PWM to post flight schedules (arrival & departures) at any
of the video display banks in either Alphabetic order based on City names or
Chronological order based on time of arrival or departure.

l. Display contents shall be posted for the amount of time scheduled by display rules
development and be fully editable by PWM authorized user selection of roll on roll
off rules and schedules by user triggered activities such as log on at common use
workstation.

J. The system shall include remote maintenance access via Virtual Private Network
(VPN) as the primary access method will secondary access via dial up modems
which may be physically disconnected during normal operations.

K. The system will be configured and programmed to import, process, and display
information from PWM selected sources such as: Weather video and FAA in-route
flight status. Feeds shall be provided via TCP/IP interface or web service.

L. The system shall accept feeds from various video sources including TV feed, analog
camera feed using video input encoding to IP.

M. The most current copy of aflight record and/or facility assignment will be posted for
public and airline viewing.

N. All MUFIDS information will be passed through the systems servers and compiled
into indexed database fields. The Database shall process schedule data in a two tier
structure using “Master” or long term schedules as templates for “real time” / daily
schedules used to post information.

54 USER INTERFACES

A. Airline Host Interfaces

1 The current PWM MUFIDS in the existing terminal, Intersystems provides
airline dataviaPWM's gateway .

2. Contractor shall coordinate with non-hosted airlines to determine flight input
method including, but limited to: electronic file, manual input, batch download.

B. MUFIDS Workstations

1 User workstation provided for this project shall be provisioned to support PWM
administration, APWM maintenance and airline operational tasks. One
workstation shall be provided in the airport OPS center, in each ATO space, and
for the Director.

2. MUFIDS Administration Workstation features shall include:
a Addition or deletion of airlines operating at PWM
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b. Creation of new displays and locations such as ticket counters, gates and
baggage claims.

C. Assigns passwords for PWM and Airline groups

d. Review all airline schedules

e Create and maintain schedules for Airlines and Charters not provided
with workstations.

f. Create, edit, and maintain schedules for airlines that have problems with
their workstations (technical or operator error).

o. Create and print out various reports

h. Monitor and control of MUFIDS management software.

FIDSHARDWARE

Full access to system database with ability to monitor and control audit
trail and history log for tracking user activities.

Create, send and receive network messages to select user stations and / or
al.

The Airline and Airport Operational authorization level at workstations shall
support the following tasks and operations:

a

b.

h.

Create daily, monthly and seasonal flight schedules

Edit, add, delete, move, and change flight schedules to reflect up to the
minute operational status.

Create, send and receive e-mail messages to select and / or al system
workstation users.

Receive “must acknowledge” alerts for operation critical events such as
“current flight schedule will expire in 5-days’, and “automated schedule
feed from airline host is currently not sending”.

Enter remarks (only for authorized display fields or devices)

View and modify airline host created schedules.

Select graphics, canned messages and enter free form text into display
fields that the airline and user are authorized to control.

Create, edit and print out custom reports

MUFIDS operator levels shall be used to enter visual paging information and edit
airline schedules as needed. PWM shall have the ability to update and override
airline flight and display data.

274216- 42



Portland International Jetport (PWM) Issued for Permit
Gendler Project No. 09.6395.000 October 26, 2009

5.

Baggage Input Consoles (BICs) shall be programmed to notify AIMS and public
displays which airline and flight is using the outbound carousels 1 through 4 and
provide associated information.

55 VIDEO DISPLAY RULES

A. Genera Display Rules and Sequence of Operations

1.

FIDSHARDWARE

MUFIDS display equipment furnished by the Contractor shall be fully integrated
with the MUFIDS software and databases to allow display of edits, updates,
remarks, flight changes, flight schedule information and other information to be
displayed according to adjustable rules triggered by user definable sequences of
operations.

Display rules and sample formats defined herein are provided to assist the
Contractor in evaluation of the scope of work and minimal programming
requirements. The Contractor shall include in the proposal response costs the
programming time required to modify display rules and display formats as
directed by PWM during programming of the system.

The Contractor shall provide software tools for creation of each types of display
format defined for the project. Software tools shall allow simple assignment of
text fields, graphics and video contents to select individual displays and /or types
(groups) of displays. The software tool shall provide direct dynamic links to the
system database.

Video Banks (Clusters) Primarily displaying flight and baggage information:

a Video Bank Types: The contents of these video display clusters shall be
software-controlled, and be capable of operation as individua units and
as an integrated cluster. For the initial configuration, each video display
cluster shall be configured to function as an integrated or clustered unit,
with the automated reconfiguration feature to provide complete listings
of schedules in the event of single screen failure. All content for these
banks including advertising must be created in portrait mode.

b. Video bank clusters are used in the following locations (typical; refer to
drawings for specific locations):

1) Terminal Arrival/Departure

2) Gate areas
General flight information video display cluster attributes and features:

a Video banks shall be provisioned with DV Cs that are configured to
support text, graphics, and motion video.

b. Left, right, and centered justification of each video text field and long-
line remarks.
C. Screen-saving attribute allowing power down for off hours.
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d. Attributes that are triggered by an event or entry in the remarks field
such as selection and insertion of a canned message “Delayed” into the
remarksfield of aflight will trigger display of aflashing “delayed” in red
colored font on video screens.

e System software shall alow posting of any screen contents (video page)
on any screen and automatically adjust time windows dynamically from
1 to 12 hours to support complete display of A to Z city names.

f. Video display bank screen fonts and character sizes, types, text fields and
colors shal be keyboard (software) selectable and adjustable from the
system administrator’ s workstation.

B. Initial Video Display Settings (Flight Information Displays)

1.

Screen Headers: Screen headers shall be one line consisting of column headers
for each text field. Characters shall be a minimum of 5/8 inch in height, Arial
font type. Font color and header background color shall be keyboard selectable
for each type of video display. Initial programming shall set header font and
header background colors as follows:

a Arrival video screen headers: Font color shall be light gray.
Background color shall be medium green.

b. Departure video screen headers. Font color shall be light gray.
Background color shall be medium red.
C. Visual Paging and Graphics display screens shall have no headers.

Screen Footers: Footers shall have one line consisting of two text fields with text
background colors to match display type headers:

a Caendar date

b. Hour/minutes.

C. Footer text shall be dynamically linked to AIMS and the system clock to
post time and date that are accurate to within 30 seconds of local airport
time and date.

Characters shall be a minimum of 5/8 inch in height, Arial font type. Font color
and footer background color shall be keyboard selectable for each type of video

display.
Multilingual — The system shall be capable of support multilingual text display

including Spanish and French as a minimum. Multilingual information shall be
displayed either at same time or by fade in and out between languages.

C. Arriva & Baggage Makeup Schedules - Video Display Contents and Rules

FIDSHARDWARE
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1.

FIDSHARDWARE

Alphabetic City Name Sort: Arrival flight lines shall be displayed on video
screens from top to bottom in alphabetical order based upon city names.

Multiple flights arriving from the same origination city shall be sorted and posted
based upon arrival times with the earliest arriving flight posting first in the top to
bottom screen order. Should two or more flights arrive from the same
origination, at the same time, the flight with the lowest numerical flight number
will post first in the top to bottom screen order.

Chronological Sort Display Order: Arriva flight lines shall be displayed on
video screens from top to bottom in alphabetical order based arrival times.
Multiple flights arriving at the same time shall be sorted and posted based upon
city names with the lower aphabetic city name posting first in the top to bottom
screen order. Should two or more flights arrive from the same origination, at the
same time, the flight with the lowest numerical flight number will post first in the
top to bottom screen order.

Arrival Screen Contents and Field shall initial be provisioned to support the
following:

a City namesfield: The city names field shall support and display a
minimum of 16 characters based upon International Air Transport
Association (IATA) code conventions. MUFIDS shall accept and index
IATA city code names. The MUFIDS displays shall post full city names
in English.

b. Airlinelogo field: Thefield shall support .BMP, .JPEG, .TIF and other
graphics. The Contractor shall coordinate with each airline for provision
of logo. Airlines not providing logos shall have field filled with airline
name in text.

C. Airline name field: The airline names field shall support and display a
minimum of 13 characters based upon IATA code conventions.
MUFIDS shall accept and index IATA airline code names. MUFIDS
displays shall post full airline namesin English.

d. Flight number field: The flight number field shall support and display a
minimum of 4 characters based upon IATA code conventions.

e Scheduled arrival time field: The scheduled arrival time field shall
support and display a minimum of 6 characters referenced upon local
time.

f. Scheduled arrival gate field: The scheduled arrival gate field shall
support and display a minimum of 4 charactersto allow display of all
ACY gatessuch as 9, 14, and hardstand parking ID’s. Note: Gate field
may be replaced by baggage claim number field pending ACY’ s review
and approval of display formats and presentations in test lab.

0. Scheduled outbound baggage claim field: The scheduled claim field

shall support and display a minimum of 2 charactersto allow display of
all PWM baggage claims such as 5 and 12. ( For Future use)
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4, Remarks field and long-line remarks. The system shall support user-initiated
remarks for each arrival flight line. Two types of remarks shall be available for
the system users via local workstation edits or imported through airline host
downloads, Standard Remarks and Long Line Remarks. Each of these remark
types shall be linked to the associated flight line, therefore rolling on and off with
theflight line.

a Standard remarks field: Standard arrival remarks shall support a
minimum of 9 characters. The following standard or canned remarks
messages shall be available for user edits to the flight lines:

1) On time — default message

2) Arrived —triggered by scheduled arrival time, unless a
schedule edit posts arevised time.

3) Cancelled
4) Delayed

5) At HH:MM — This remark shall be automatically posted by
the system in the event that the system user edits a
scheduled arrival time or the FAA enroute service provides
and updated ETA.

6) Ask Agent — specia usage message.
7) Bags In — Triggered by BIC entry

b. Long-lineremarksfield: Long-line remarks shall be limited to 54
characters in length, with no text wrap. The design intent isto alow
special messages to be manually initiated as freeform text from airline
MUFIDS workstations. Long-line remarks shall be linked to specific
flight records and shall roll off display at the same time as the associated

flight record.
5. Arrival display roll-on/roll-off rules:
a Initial settings:
1) Roll-on: 120 minutes prior to scheduled arrival.

2)

Roll-off: 30 minutes after scheduled arrival.

b. Keyboard-adjustable range:

1)

2)

Roll-on: 0 to 480 minutes prior to scheduled arrival.

Roll-off: 0to 60 minutes after scheduled arrival.

D. Departure Video Contents and Rules

FIDSHARDWARE
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1.

FIDSHARDWARE

Alphabetic Sort by City Name: Departure flight lines shall display on video
screens from top to bottom in alphabetical order based upon city names.
Multiple flights departing to the same destination city shall be sorted and posted
based upon departure times with the earliest departing flight posting first in the
top to bottom screen order. Should two or more flights depart to the same
destination, at the same time, the flight with the lowest numerical flight number
will post first in the top to bottom screen order.

Chronological Sort Departure Time: Departure flight lines shall display on video
screens from top to bottom based upon Departure times with next departing flight
displayed first. Multiple flights departing at the same time shall be sorted and
posted based upon alphabetic sort of destination city names. Should two or more
flights depart to the same destination, at the same time, the flight with the lowest
numerical flight number will post first in the top to bottom screen order.

Departure Screen Contents and Field shall initial be provisioned to support the
following:

a City namesfield: The city names field shall support and display a
minimum of 15 characters based upon IATA code conventions.
MUFIDS shall accept and index IATA city code names. The MUFIDS
displays shall post full city namesin English.

b. Airline logo field: Thefield shall support .BMP, .JPEG, or .TIF
graphics. The Contractor shall coordinate with each airline for provision
of logo. Airlines not providing logos shall have field filled with airline
name in text.

C. Airline name field: The airline names field shall support and display a
minimum of 13 characters based upon IATA code conventions.
MUFIDS shall accept and index IATA airline code names. The
MUFIDS displays shall post full airline namesin English.

d. Flight number field: The flight number field shall support and display a
minimum of 4 characters based upon IATA code conventions.

e Scheduled departure time field: The scheduled departure time field shall
support and display a minimum of 6 characters referenced upon local
time.

f. Scheduled departure gate field: The scheduled departure gate field shall
support and display a minimum of 4 charactersto allow display of all
PWM gates such as 2, 12, and hard stand parking ID’s.

Remarks field and long-line remarks. The system shall support user-initiated
remarks for each departure flight line. Two types of remarks shall be available
for the system users vialocal workstation edits or imported through airline host
downloads, Standard Remarks and Long Line Remarks. Each of these remark
types shall be linked to the associated flight line, therefore rolling on and off with
theflight line.
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a Standard remarks field: Standard departure remarks shall support a
minimum of 9 characters. The following standard or canned remarks
messages shall be available for user editsto the flight lines:

1) Boarding — triggered by scheduled departure time, unless a
schedule edit posts arevised time.

2) Cancelled

3) At HH:MM — This remark shall be automatically posted by
the system in the event the system user edits a scheduled
departure time.

4) Ask Agent — special usage message

b. Long-lineremarksfield: Long-line remarks shall be limited to 54
characters in length, with no text wrap. The design intent isto alow
special messages to be manually initiated as free form text from airline
MUFIDS workstations. Long-line remarks shall be linked to specific
flight records and shall roll off display at the same time as the associated

flight record.
5. Departure display roll-on/roll-off rules:
a Initial settings:

1) Roll-on: 120 minutes prior to scheduled departure.
2) Roll-off: 5 minutes after scheduled departure.
b. Dynamic Automated and Keyboard-adjustable range
1) Roall-on: 0to 480 minutes prior to scheduled departure.

2)  Roll-off: 0to 60 minutes after scheduled departure.
E. Gateand Ticket Signage

1 Ticket Counter backdrop, and Gate Counter backdrop signage shall change to
airline specific display information based on flight information assignment and
airport designated ticket/gate counter assignments. Displays will change to
default displays based on the above. System administrator shall have selectable
option to determine, which trigger source is granted control.

2. Each associated ticket counter LCD user updatable field shall be controlled from
the MUFIDS Interface on PWM Workstation Module.

F.  Baggage CMakeup Carrousel Displays

1 Displays scheduled for Baggage carousel equipment locations shall be linked to
the MUFIDS database to provide a display of the most updated information
regard flights scheduled to use the location specific baggage carousd.
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2.

BICs shall be provided for bag breakdown locations. The BICs shall provide a
list of flights to select from on an LCD display. Selection of valid flight is
required to start baggage belt viaMCP interface.

Bag makeup area displays shall indicate airline and flights, departure time,
countdown to departure, and non-public status notes.

5.6 VISUAL PAGING MODULE

A. Visua Paging Display

1.

The system shall provide delivery of messages on visua mediato the public,
which may aso be delivered by audio systems (not in contract).

Any MUFIDS display shall be capable of displaying visual pages. The project
includes select video display locations that will post names of passengers that
have messages awaiting them at the PWM paging center.

B. Description of Visual Paging Module Operation

1.

FIDSHARDWARE

Passenger Page: From dedicated MUFIDS workstation(s) located in front of
Spirit maintenance area, an authorized user will use the Visua Paging
workstation screen to enter the following passenger paging information into the
system:

a Name of person that paging message is intended for: Minimum of 30-
character name field.

b. Message Contents: This information shall be manually entered into the
designated MUFIDS workstation and allow two options:

1) Message logged into the system and posted to the display
as alink to the intended recipients name. (Name/Message)

2) Message is logged for recall by operator and a generic
message instructing the intended recipient to call the PWM
paging office will be posted.

Information Page: Authorized operator shall be able to enter free text message or
canned message. Contractor shall provide a minimum of 35 canned messages for
Authority Representative approval to initialy populate the Visua Paging
Module. A mechanism for adding and updating canned messages shall be
provided.

Visual Paging Display Zones: The Visua Paging Module shall provide the
Authorized operator with a minimum of sixteen (16) zones to choose which
group of displays the visual paging name or name/message will be displayed.
Zone creation shall require Authority Representative approval. Zones
assignments shall be modifiable via a device assignment table or interface.

Queue Requirements:

a The paging operator screen shall alow the user to select the duration of
time a specific message will remain in the display queue. User selectable
choices of aminimum of 3 typical duration periods including:
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1) 15 minutes — default setting

2 30 minutes
3) 90 minutes

b. Queue Priority: The visual paging software shall support a minimum of
four priority levels for visual paging messages. These levels are defined
asfollows:

1) High Priority: Display high priority messages alternately
with messages of normal priority.

2) Normal Priority: Display in sequence with al other
messages of normal priority.

3) Low Priority: Display only when no messages of higher
priority are active.

4) Emergency Priority: Display message and override all
other messages until reset.

C. For Normal and High Priority messages, minimum display time for each
message cycle shall be configurable from 1 second to 120 seconds when
no Emergency Message is present in queue. Normal Messages shall
default to 10 second display cycle and High Priority Messages shall
default to a 15 second display cycle.

5.7 SCREEN DESIGNER MODULE

A.

The MUFIDS shall include a Screen Designer Module (SDM) that shall alow an
authorized user to create and edit display formats.

Via the SDM, the user shall create display formats for displaying data on video
monitors. Data to be displayed includes, but is not limited to, flight data, baggage
data, flight operations data, graphic data, and free-text data.

The SDM shall have a graphical user interface.

Each display format shall be saved in the database. Based on an "owner" field
within the record the format may be utilized by other users for the display of data.

Minimum display characteristics shall be specified in the SDM include:

1 Background and foreground colors

2. Font type, style, and size, per field

3. Blink attributes; blink on/off colors

4, Header and footer placement and content

5. Sort order of data; ascending or descending order, sorting on one of more of the

display fieldsincluding but not limited to: flight number, city name, gate, time,
airline

FIDSHARDWARE 2742 16- 50



Portland International Jetport (PWM) Issued for Permit

Gendler Project No. 09.6395.000 October 26, 2009
6 Background "wallpaper"
7. Color graphics; exact placement on the screen and graphic resizing
8 Information links
9. Portrait and Landscape configurations for content.
F. The SDM shall include the capabilities for the user to "test" the new or revised

format by showing it on the screen of a workstation in the same manner as it would
be seen on a monitor or other display device, using live data from the actual
MUFIDS databases (unless Test Lab isimplemented, then shall utilize test |ab data).

5.8 VIDEO ADVERTISING MODULE
A. System shall provide a video advertising module to control advertising content and

video wall.

B. The module shall provide for advertising scheduling and control on MUFIDS
displays.

C. The module shall track advertising display statistics for billing and interface these to
the Revenue Manager viathe AIMS.

D. The module shall control the video wall(s) and provide for display aggregation from
oneto al. Additionally, the center screen in the three and five screen array locations
shall include Video Advertising driven information.

The module shall support full motion, audio, and static advertisements.

F. The module shall include an import feature for loading new advertising content.

PART 6 - COMMON USE SYSTEMS
6.1 COMMON USE SELF SERVICE (CUSS)

A. Requirements

1 The Contractor shall provide CUSS hardware and software system that conforms
to IATA RP 1706 for identified airlines.

The LDCS self-service application shall run on CUSS Kiosks.
CUSS Kiosk Operation:

a The CUSS kiosks shall include a common GUI interface with each
airlines name/logo shown. The CUSS user interface shall be IATA RP
1706 and ADA compliant.

b. The traveler shall select the airline for check-in via the touch screen.

C. The selected airline’ s self-service application shall be initiated by the
selection.

d. Thetraveler shall be able to perform self-service check for the selected
airline via the airline specific self-service check-in application.
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e The CUSS kiosks shall service the identified airlines from the same
kiosk without rebooting.
f. Once atraveler has completed self-service check-in with a given airline,

the kiosk shall return to the main airline selection screen.

4, The CUSS subsystem shall interface with the AIM S Database providing CUSS
peripheral and use data.

5. Acceptable Manufacturers are
a IER 918

b. Approved Equal
6. Required and acceptable Kiosk components
a PC Nexcom EBC573 or dual core Nexcom ebc576 or approved equal

b. GPP Printer - Hengstler TPM200 or approved equal
C. UPS - Tripplite SMART1000LCD or approved equal
d. Touch screen - ELO or approved equa

e 2D Barcode Reader - HHP 5180 or approved equa

f. DIP Card Reader - OMRON V4Kx or approved equa

B. CUSS Kiosk Manager Module
1 A software module for managing CUSS kiosks shall be provided.

2. The module shall provide for tracking and updating of printer suppliesin the
kiosks.

Low printer supply warning shall be sent to the CUPPS Admin Workstation.
Paper jam error monitoring and notification.
Kiosk operational heartbeat and inoperable notification.

PART 7 - EXECUTION AND IMPLEMENTION REQUIREMENTS

7.1 GENERAL

A. All work shall be accomplished with minimal impact to PWM operations,
passengers and the various facility Tenants.

B. Portions of the work will require tasks to be completed during weekend and off-
hours, Contractors shall include al costs associated with normal and non-typical
labor hours.

C. Installation and connection of system equipment, materials, cabling will be

performed by others.
D. All materials and equipment shall be installed in accordance with all applicable
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standards of the National Electrical Code, codes of governing local authorities, and
all safety codes and ordinances.

7.2 TESTING REQUIREMENTS

A. Provide test plans and procedures including test plan narrative, step-by-step
procedure instructions, list test equipment used, and expected results.

B. Display equipment test plans shall include:

1.

Manufactures startup and test procedures for display equipment.

C. General Testing Requirements

1.

FIDSHARDWARE

Phases of Testing:
a Functionality Testing

b. Performance Verification Testing

C. On-Site Endurance Testing

Project Testing: The overall AIMS project shall not be considered complete until
Performance Verification and On-Site Endurance Testing are completed on the
entire system. In general these tests shall verify (refer to test sections for full
testing requirements):

a Proper function of all workstations

b. Airline user and workstation access permissions are correct
C. Host Interfaces are accepted by the associated airling(s)

d. System is performing within defined parameters.

Test Plan/Procedure:  The Contractor shall provide six (6) copies of the test
plan/procedures for each testing phase for the review and approval of the
Engineer. Thetest plan for each phase of testing shall detail the objectives of al
tests. Thetests shall clearly demonstrate that the system and its components fully
comply with the requirements specified herein. The test plan shall be provided at
least thirty (30) days prior to the scheduled start of each test. Test plans shall
contain a a minimum:

a Functional procedures including use of any test equipment

b. Test equipment is to be identified by manufacturer and model

C. Interconnection of test equipment and steps of operation shall be defined

d. Test records shall include test equipment serial number, calibration date
and calibration certification of test equipment

e Expected results required to comply with specifications

f. Traceability matrix referencing Specification requirements with specific

test procedures
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o. Record of test results with witnessinitials or signature and date
performed
h. Pass or fail evaluation with comments.
4, The test procedures shall provide conformity to all Specification requirements.

Satisfactory completion of the test procedure is necessary as a condition of
system acceptance.

The Contractor's Quality Assurance organization shall review all formal test
procedures prepared by the Contractor and deliverable under the contract to
assure the tests cover all requirements and that there is a conformity between the
conducted test, the test results and Specification requirements

Documentation verification, both interconnects and operationally, shall be part of
the test. Where documentation is not in accordance with the installed system
interconnect and operating procedures, the system shall not be considered
accepted until the system and documentation correl ate.

The Contractor shall provide PWM Representatives the opportunity(s) to
participate in any or all of tests.

Test Reports: The Contractor shall prepare, for each test, a test report document
that shall certify successful completion of that test. Six (6) copies of the test
report shall be submitted to the Authority representative for review and
acceptance within seven (7) days following each test. The test report shall
contain, at a minimum:

a Commentary on test results;

b. A listing and discussion of all discrepancies between expected and actual
results and of al failures encountered during the test and their resolution;

C. Complete copy of test procedures and test data sheets with annotations
showing dates, times, initials, and any other annotations entered during
execution of the test;

d. Signatures of persons who performed and witnessed the test.

Test Resolution: Any discrepancies or problems discovered during these tests
shall be corrected by the Contractor at no cost to PWM. The problems identified
in each phase shall be corrected and the percentage of the entire system re-tested
determined by the Engineer before any subsequent testing phase is performed.

D. Functionality Testing (Factory Acceptance)

1.

FIDSHARDWARE

Functional testing may be completed at an Authority agreed upon test site.
System functional load shall be simulated.

Test Setup Equipment: Equipment shall be actual products or identical models of
products to those designated to be delivered and installed at the site. The
following equipment shall be setup and used for conducting pre-delivery test:

a Redundant core components.

b. Operator equipment associated with system.
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C. End devices and displays associated with system.
d. Software associated with system.
e Administrative console equipment.
f. Sufficient signal transmission media and associated equipment and

accessories to provide a fully common use terminal system model.

o. Number of field processors required for system to be installed at site.

h. Enough load and data simulators to provide simulation of full load
operational conditions as required by design. Loads shall be manually or
software generated.

i Host interface testing for connectivity and data processing.

3. Test: The purposeis to test the complete computer software package and
equipment of the system and demonstrate that all specified features and
performance criteriaare met. All requirements of the Specification shall be
tested including:

a Functionality and response of core system and subsystems.
b. Data interaction.

C. System capacity.

d. Hardware interaction.

e Hardware and software interaction.

f. Integration Interfaces.

o} Demonstrate report generation.

4, Acceptance: Acceptance of system to perform sufficiently and provide specified
functions shall be determined by Project Representative. Testing may be
witnessed by additional PWM personnel.

a Acceptance Criteriac Performance of system shall equal or exceed
criteria stated in individual Specification sections.

b. If system does not perform satisfactorily, the Contractor shall make
corrections and modifications and schedule new test with Engineer.

5. Completion:

a At successful completion of test, dismantle equipment so as to prevent
damage. Replace all defective or worn items.
b. Re-pack in origina containers all equipment to be delivered to site for
installation.
6. Reporting:
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a Record all test procedures and results.
b. Submit report in accordance with reporting requirements in

General Testing Requirements Section.
E. Performance Verification Testing (Performance Testing)
1. Procedures:
a Complete operational testing of all components and systems shall be
witnessed by the Project Representative.

b. As part of the Performance Verification Testing a Failure Recovery test
procedure shall be conducted. The Failure Recovery will include afull
system failure and recovery procedures for each airline. At least one (1)
representative from each airline shall be included in the Failure Recovery
test procedure.

C. Schedule test with Project Representative. Do not begin testing until:

1) All required systems have been installed and individually
and jointly tested to ensure they are operating properly.

2) Written permission from Project Representative has been
received.

2. Testing: As part of Performance Verification, test all components of the AIMS.
The tests shall demonstrate all system features.

Verification: Verify correct operation of system under all conditions.
Adjustment, Correction, And Completion:
a Correct deficiencies and retest affected components.

b. Make necessary adjustments and modification to system after obtaining
approval of Project Representative.

C. Completion: Performance verification test shall be complete when
testing or retesting of each component has produced a positive result and
has been approved in writing by Project Representative.

5. Recording:
a Describe actual operational tests performed and equipment used and list
personnel performing tests.
b. Record in tabular form all test results, deficiencies, and corrective
measures.
6. Termination

a Performance Verification Test shall be terminated by the Project
Representative when:
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1) Individual components, subsystems, or the common use
terminal system fail to perform as specified.

2) It is determined that the system is missing components or
installation is not complete.

Upon termination, corrective work shall be performed and the
Performance Verification Test rescheduled with Project Representative.

Re-testing shall be performed by Contractor at no additional expense.

Contractor shall continue to perform corrective actions and re-test until
system passes all tests to satisfaction of Project Representative.

F.  Endurance Testing

1.

FIDSHARDWARE

General:

a

Provide personnel to operate system 24 hours per day, including
weekends and holidays during Endurance Testing.

Start test after: Successful completion of Performance Verification
Testing.

Training as specified has been completed.
Correction of deficiencies has been completed.
Receipt of written start notification from Project Representative.

Monitor al systems during Endurance Testing. Coordinate monitoring
with Project Representative.

Recording: Record data on approved forms so as to provide a continuous
log of systems performance. Include:

1) Date and time for all entries.
2) Name of individual making entry.
3) Environmental conditions.

4) Airport activities in process.

5) Description of all alarm annunciations, responses,
corrective actions, and causes of alarms. Classify asto type
of alarm.

6) Description of all equipment failures, including software
errors.
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2.

FIDSHARDWARE

Testing

a

7) Description of all maintenance and adjustment operations
performed on system.

8) Daily and weekly tabulations.

Daily entries of performance data shall be reviewed by Project
Representative.

PWM may terminate testing at any time when the system fails to perform
as specified. Upon termination of testing the Contractor shall
commence an assessment period as described in Stage 11.

Stage | - Initial Phase Testing:
1) Time: 24 hours per day for 15 consecutive calendar days.

2 Make no repairs during this stage unless authorized in
writing by Project Representative.

3) If system experiences no emergency, critical failures, or
recurring operational failures (defined as same operational
failure 3 timesin 24 hrs or more than 7 times during 15
days), proceed to Stage Il - Final Testing.

Stage Il - Initial Phase Assessment:

1) After conclusion of Stage I, or terminating of testing,
identify all failures, determine causes, and repair. Submit
report explaining: Nature of each failure, corrective action
taken, results of tests performed to verify corrective action
as being successful, and recommended point for resumption
of testing.

2) After submission of report, schedule review meeting at job
site. Schedule date and time with Project Representative.

3) At review meeting, demonstrate that all failures have been
corrected by performing verification tests.

4) Based on report and review meeting, Project Representative
will direct Contractor to repeat Stage |, restart Stage I, or
proceed to Stage l1l - Final Testing.

Stage I11 - Final Phase Testing:

1) Time: 24 hours per day for 15 consecutive calendar days.
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2)

3)

October 26, 2009

Make no repairs during this stage unless authorized in
writing by Project Representative.

If system experiences emergency, critical failures, or
recurring operational failure (defined as same operational
failure 3 timesin 24 hrs or more than 7 times during 15
days), testing will be terminated.

Stage 1V - Final Phase Assessment:

1)

2)

3)

4)

After conclusion of Stage 1l or termination of testing,
identify all failures, determine causes, and repair. Submit
explaining the nature of each failure, corrective action
taken, results of tests performed, and recommended point
for resumption of testing.

After submission of report schedule review meeting at job
site. Schedule date and time with Project Representative.

At review meeting, demonstrate that all failures have been
corrected by performing verification tests.

Based on report and review meeting, Project Representative
will approve Endurance Test or direct Contractor to repeat
all or part of Stages |1l and V.

Adjustment, Correction, And Maintenance

a

b.

During Endurance Testing make adjustments and corrections to system
only after obtaining written approval of Project Representative

During Endurance Testing, perform required maintenance on systems
including provision of replacement parts.

Final Inspection And Acceptance

a

b.

After Endurance Testing is complete, review tabulated records with
Project Representative.
Contractor will not be responsible for failures caused by:

1)

2)

Outage of main power in excess of backup power
capability provided that automatic initiation of all backup
sources was accomplished and automatic shutdowns and
restarts of systems performed as specified.

Failure of any PWM furnished power, communications,
and control circuits provided failure not due to Contractor
furnished equipment, installation, or software.
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3) Failure of existing PWM equipment provided failure not
due to Contractor furnished equipment, installation, or
software.

C. When performance of system does not fall within the above parameters,
determine cause of deficiencies, correct, and retest.

1) When requested by Project Representative, extend
monitoring period for atime as designated by Project
Representative.

2) Period shall not exceed 60 days exclusive of retesting
periods caused by termination of Stages| or |11 and
assessment period of Stages |l and IV.

d. Submit final report of Endurance Testing containing all recorded data.

7.3 IMPLEMENTATION

A. General

1.

FIDSHARDWARE

System installation and construction methods shall conform to the requirements
of the Authority.

Where undefined by codes and standards, the Contractor shall apply a safety
factor of at least 2 times the rated load to all fastenings and supports of system
components.

The Contractor shall install al system components including Authority furnished
equipment in accordance with the manufacturer's instructions, NEC, ANSI-C2,
IBC, EIA/TIA, and BICSI TDMM and shall furnish all cables, connectors,
terminators, interconnections, services, and adjustments required for a complete
and operable system.

Grounding shall be installed as necessary to preclude ground loops, noise, and
surges from adversely affecting system operation.

For equipment mounted in drawers or on slides, provide the interconnecting
cables with a service loop of not less than three feet and ensure that the cableis
long enough to alow full extension of drawer or dlide.

The Contractor's Quality Assurance Inspector shall conduct a visual inspection of
al installations to verify that the installations are in accordance with the
Authority’ s and manufacturer's specifications. Records of the inspections signed
and dated by the Quality Assurance Inspector shall be provided to the Engineer.
The Engineer shall be notified by the Contractor of any inspection(s) and the
Engineer may elect to participate in any inspection(s).

The Contractor shall be solely responsible for the coordination of al work with
any other contractor performing work for the Interior Finish Upgrades Project.

The Contractor shall be responsible for the cross-connection of the horizontal
cable runsto the backbone cable system.
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9. The Contractor shall install al custom and packaged software in the development
and production environments.

10. All products shall be new, undamaged and covered by the original
manufacturer’ s warranty and licensed as applicable to meet project intent.

11. Products shall be shipped, handled and stored as recommended by the
manufacture.

12. The Contractor shall furnish and install products in accordance with
manufacturer’ s recommendations and asillustrated in the project drawings.

13. Should discrepancies be noted regarding quantities in schedules, specifications

and/or on Project drawings, the Contractor shall provide the greater number of
units.

B. Delivery and Storage

1.

Contractor shall coordinate product delivery and movement to installation
locations with ACY, and expect restrictions of delivery to off-hour periods, for
the purpose of minimizing impactsto ACY operations.

Store products in accordance with manufacturer's instructions, within
Contractor's staging area and with seals and labels intact and legible. Store
sensitive products in weather-tight enclosures; maintain within temperature and
humidity ranges required by manufacturer's instructions.

After installation, provide coverings to protect products from damage from traffic
and construction operations, remove when no longer needed.

C. Hardware Instalation

1.

Final hardware selected and installation of hardware shall be coordinated with
the Contractor supplying the cabinetry millwork and with the Project
Representative. Additionally, the Contractor shall review the casework drawings
to ensure ventilation requirements are met or recommend modifications.

The Contractor shall install and inspect all hardware required in this
Specification in accordance with the manufacturer's installation instructions.
Final placement of hardware is subject to Project Engineer’s approval.

The Contractor shall be responsible for any and all loss or damage in the
shipment and delivery of al material.

The Contractor shall coordinate installation with the Authority, to minimize
disruption of existing business functions at the airport.

The Contractor shall place materials only in those locations that have been
previously approved. Any other locations shall be approved, in writing, by the
Authority.

The Contractor shall provide al tools and test equipment required to install,
verify, and test the installation and to determine that it meets the specifications.
The Contractor shall furnish al necessary materials required to implement and to
achieve the required work performance.

D. System Start-up

1.

FIDSHARDWARE

The Contractor shall not apply power to the system until after:
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a System and components have been installed and inspected in accordance
with the manufacturer's installation instructions.

b. A visual inspection of the system components has been conducted to
ensure that defective equipment items have not been installed and that
there are no loose connections.

C. System wiring has been tested and verified as correctly connected as
indicated.
d. All system grounding and transient protection systems have been verified

as properly installed and connected, as indicated.

e Power supplies to be connected to the system and equipment have been
verified as the correct voltage, phase, and frequency as indicated.

2. Satisfaction of the above requirements shall not relieve the Contractor of
responsibility for incorrect installations, defective equipment items, or collateral
damage as a result of Contractor work/equipment.

7.4 TRAINING

A. General

1 The Contractor shall prepare training materials and conduct all training for airline
users and administrators. PWM will provide atraining classroom to conduct
project training.

2. The Contractor shall supply the appropriate training for designated PWM and
airline personnel. Thetraining shall provide personnel with aworking
knowledge of the network design and layout, and shall provide troubleshooting
methods and techniques. In addition, the training shall cover testing,
maintenance, and repair procedures for all equipment, which is provided under
this Specification.

3. The Contractor shall supply a detailed plan of user training and system
administrator training. The Contractor shall provide a course outline, course
materials and syllabus to the Authority for approval 30-days prior to the
scheduled training date. Each course shall require PWM’s approval prior to
presentation.

4, Course materias shall be delivered to the Authority for future presentation. Final
delivery of the course materials shall include a master hard copy of al materials
and an electronic copy in aformat approved by the Authority. The Contractor
shall supply avideotape of each training course.

5. The following general training guidelines shall be followed:

a By means of training classes augmented by individual instruction as
necessary, the Contractor shall fully instruct the PWM'’ s designated staff
and Airline personnel in the operation, adjustment and maintenance of al
products, equipment and systems. The Contractor shall be required to
provide al training aids (e.g., notebooks, manuals).
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B.

C.

b.

4)

o}
User Training

All training shall be completed a minimum of two weeks prior to the
system becoming operational and utilized by tenants. Training schedule
subject to Project Engineer’s approval.

Training shall be conducted by experienced personnel and supported by
training aids. An adequate amount of training material shall be provided
by the Contractor. The following is considered a minimum.

1) Functional flow charts, overal block diagrams, and
descriptive material for al software

2) Schematic drawings for each of the hardware components

3) All procedure manuals, specification manuals, and
operating manuals

As-built drawings.

Participants shall receive individua copies of technical manuals and
pertinent documentation 7-days in advance of the training course. The
courses shall be scheduled such that Authority personnel can participate
in al courses (no overlap).

A final course schedule and syllabus shall be prepared by the Contractor
for each course to be conducted for PWM personnel, and submitted for
review at least four (4) weeks prior to the scheduled date of the course
commencement.

Each course outline shall include, in addition to the subject matter, a
short review of the prerequisite subjects (where appropriate); how this
course fitsinto the overall training program; the objective; the standards
of evaluation; and any other topics that will enhance the training
environment.

All training requirements identified are minimum regquirements.

1 User training shall be conducted on site at PWM

2. End User Training: System users shall be instructed in all aspects of operations
of the system. A minimum of three (3) courses (CUSS, MUFIDS) with six (6)
hours of basic user training shall be provided (2 hour class repeated 3 times with
6 system users per class).

3. Advanced User Training: RMS users shall be instructed in all aspects of the
system. A minimum of eight (8) hours of advanced user training shall be
provided (4 hour class repeated 2 times with 3 advanced users per class).

Administrator Training

1 System Administrator Training: System Administrator Training shall include
both classroom work and on-the-job training.

FIDSHARDWARE
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FIDSHARDWARE

a

Classroom Training: A minimum of forty (40) hours of software training
(40 hour class repeated 1 time for 1 system administrator) shall be
provided. The Contractor shall structure the course to describe all
systems, software and applications and support programs. The course
material shall be presented in depth with the instructor covering detailed
design, structure, and algorithms.

On-the-Job Training: An additional three (3) weeks of on-the-job
training shall be provided. On-the-job training of the designated
Authority personnel shall be scheduled with Authority and shall
commence no later than two months prior to expiration of the equipment
warranty period. Thistraining shall be conducted on site at PWM. The
Contractor shall answer any and all questions regarding the operation,
repair, and maintenance of the system, software, and equipment.

END OF SECTION
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SECTION 27 51 16 — PUBLIC ADDRESS AND MASS NOTIFICATION SYSTEMS

PART 1 - GENERAL

1.1

A.

1.2

SUMMARY

This section pertains to the public address system to be furnished and installed in the Portland
International Jetport Terminal Expansion Project — Portland, ME.

It is the purpose of this specification to require the furnishing of highest quality materials,
equipment, and workmanship. The work shall be in accordance with current NFPA guidelines,
this specification, and in conformity with the designs, layouts, and descriptions shown on the
drawings.

The public address system is intended to provide voice announcement and paging capabilities
within the spaces indicated in the drawings. The public address system will be a zoned,
addressable system which integrates throughout the new portion of the terminal and interfaces
with the currently installed, Innovative Electronic Design (IED), public address system in the
existing terminal.

Due to the requirement to interface with the existing system, IED system components will be
specified for the new portion of the terminal, where necessary, to ensure systems compatibility.

A factory upgrade to the existing system shall occur prior to the completion of this system. The
upgrade will be provided under a separate contract with IED.

DEFINITION OF TERMS
Within this section of the specification, the following definitions shall apply:

The term "Owner" shall refer to Portland International Jetport.

The term “GC” shall refer to the construction General Contractor.

The term “Consultant” shall refer to Shen Milsom & Wilke, LLC.

The term “Architect” shall refer to Gensler.

The term "Contractor" shall refer to the Public Address Systems Contractor who has been

awarded the Contract for the subject project and who has responsibility for performance

of the work specified herein.

6. The term "Specified elsewhere" shall refer to material and work which is related to this
Sub-contract and for which the Contractor is not responsible except as otherwise detailed
herein. Some or all of these items may be included in the overall electrical contract.

7. The term "OFE" shall refer to "Owner Furnished Equipment”, which will be provided to
the Contractor by the Owner. The Contractor shall be responsible for installing and
integrating this equipment as detailed herein.

8. The term "NIC" shall refer to "Not in Contract”, which will refer to equipment and or

scope of work that is not within the Contractor’s duties or responsibilities.

abrwnE
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1.3

14

9. The term “Future Conveyance” or “Infrastructure Only” shall refer to future or planned
equipment items and capabilities of the public address system otherwise know as
conveyance. The Contractor is required to provide reasonable and appropriate means to
facilitate the future integration of these components within the system design. Wherever
possible, the systems design specifications include provisions for these anticipated
expansions. The Contractor shall insure that the installation will readily support these
items, including, all system cabling to the proposed equipment locations, appropriate rack
and cabinet space for said equipment is available within equipment racks or equipment
rooms, and control system software anticipating said future items.

10. The term "shall" is mandatory; the term "will" is informative; the term "should" is
advisory; and the term "provide" means furnish and install and fully integrate.

WORK INCLUDED

Provide materials, labor, equipment and services necessary to furnish, deliver and install all
work as shown on the drawings, as specified herein and/or required by job conditions.

Project Schedule

1. The project schedule for the installation shall closely follow the construction schedule for
this project where adequate time will be given for pre wire during construction and
equipment installation after spaces are clean and ready for electronics installation.

2. The Contractor shall pre stage, assemble and test all racks and sub assemblies prior to
delivery.

3. The Contractor will also be responsible for attending construction meetings as required
by the GC to coordinate with the other trades.

4. The Contractor on site installation crew may be required to attend GC sponsored safety
briefings.

CONTRACTOR’S GENERAL RESPONSIBILITIES

The Contractor is responsible for the coordination of their efforts with the work of this contract
with other Contractors and trades to insure proper installation of all equipment.

The Contractor is responsible for obtaining a low voltage permit as required by the local
jurisdiction.

The Contractor is responsible for delivering a turnkey system based on this document,
equipment spreadsheets and the design intent drawing package.

The Contractor is responsible for creating a drawing set based on their extended engineering
efforts and specific components selected.

The Contractor is obligated to furnish all equipment and materials, either specifically mentioned
herein or not, to ensure a complete and operational system, including all mounting brackets,
hardware, and materials. The NIC and OFE items and materials are specifically exempted from
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1.6

this requirement. However the Contractor shall be responsible for interfacing and connecting to
OFE and NIC equipment to the described systems as described in and shown in the audiovisual
documents.

The Contractor is responsible for all shop drawings and information for the complete
installation and wiring of the system. The Contractor shall provide the on-site installation and
wiring, and shall provide on-going supervision and coordination during the implementation
phase.

The Contractor is responsible for the initial adjustment of the system as herein prescribed and
shall provide all test equipment for the system checkout and acceptance tests.

The Contractor is required to provide on-the-job training in the operation and maintenance of
the systems for personnel designated by the Owner’s representative.

WORK SPECIFIED ELSEWHERE

All conduits, wire-ways, connection boxes, pull boxes, junction boxes, and outlet boxes
permanently installed in walls, floors, and ceilings, are provided under applicable sections by

others.

All electrical breaker panels required to power the audiovisual systems, are provided under
applicable sections by others.

All telecommunication connections are provided by others. The Contractor shall coordinate
their efforts with the telecommunication Contractor for the installation of all required network
interface connections.

BID SUBMITTALS

As part of the Contractors’ bid package provide (4) four copies for review by the Consultant and
the Owner. These copies to be delivered to the Owner and Consultant as outlined in the bid

instruction document.

Hardcopy submittal of qualifications and bid quote as well as an electronic bid submission using
the supplied spreadsheet form via a CD.

The Contractor is responsible for verifying all Microsoft Excel formulas used to calculate their
final bid costs.

The electronic bid form is included as part of this RFP distribution.
Note: The Contractor shall use the provided bid spreadsheet for their bid submission for this
project. Please add all pricing information to this document as requested to include warranty

costs and non-warranty service rates.

Failure to use the supplied bid spreadsheet may result in immediate bid disqualification.
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G.

1.7

The Contractor shall specifically, identify, similar projects of the same or greater magnitude and
scope.

1. Provide current contact names and telephone numbers, as well as job description, with a
clear delineation between labor and equipment costs, as well as duration of project.

2. The Contractor must identify the project team as part of this submission and declare all
lower-tier Contractors and qualifications.

Pre bid Questions: All pre bid questions must be submitted per the RFP. All questions and
answers will be sent via e-mail to all confirmed bidders.

The Contractor shall provide on site factory-trained engineers and installers for the completion
of this project.

The Contractor must regularly engage in the manufacture and furnishing of commercial and
industrial public address systems.

The Contractor shall have a permanent full service facility within a 50-mile radius of the project
site to be responsible for coordination of the installation of the specified public address system.
This representative must be an “IED-Approved Contractor” that has completed the required
vendor’s training courses related to the installation and maintenance of the public address
system.

The local Contractor facility must maintain a suitably staffed and equipped service organization
and must regularly offer maintenance services for systems of this type and size.

PROJECT SUBMITTALS

The Contractor shall submit a minimum of six (6) suitably bound sets of the following shop
drawings and manuals per the schedule listed below for review by the GC, Consultant, Architect
and the Owner.

1. Prior to proceeding with the work:

a. A complete list of ALL equipment and materials which are to be furnished.
Accompanying the list shall be manufacturers' specification or cut sheets for all
public address system equipment (e.g. microphone paging stations, announcement
control system equipment, equalizers, power amplifiers, loudspeakers) and any
other MAJOR items of equipment.

2. Prior to proceeding with respective portions of work:

a. Art work, drawings, and listings indicating proposed nameplate homenclature and
arrangements for control panels, connection plates, floor boxes and nameplates
prior to fabrication as described elsewhere in these specifications.

b. Details of proposed loudspeaker suspension including attachment methods,
weights, and suspension locations for review by the Architect.

C. Front panel layouts for all equipment racks, prior to installation, reflecting
equipment and labels to be used.
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d.

e.

Diagrams for AC power circuit distribution and installation within equipment
racks.

Details and descriptions of any other aspect of the public address system which
must differ from the drawings due to field conditions or due to the selected
equipment to be furnished.

3. At the completion of the installation:

a.

b.

C.

Equipment manufacturer’s operation and maintenance manuals for each piece of

equipment.

Equipment inventory listing manufacturer, model number and serial number for all

equipment items furnished under this contract.

As-built drawings for each system installation, showing all equipment items,

interconnection of equipment and all cable label designations. As built drawings

shall be provided to the GC in both AutoCAD and PDF format; hard and electronic
copy.

System functional block drawing identical to the intent of the specification

drawing with addition of all input and output circuit cable and terminal block

numbers as well as all jack field circuit 1.D. designations. A copy of this drawing
shall be framed in protective plastic and mounted on the inner surface of the
equipment rack door.

All control software both purchased and custom written shall be the property of the

Owner and shall be submitted to the GC on CD Media. Control software contained

on the CD must be un-compiled, fully editable versions of both the base code and

any touch panel/control screen display configurations.

System Operation and Maintenance Manual: the Contractor shall produce this

manual specifically for the systems detailed herein.

1)  The Operation section shall describe all typical procedures necessary to
activate each system to provide for the functional requirements as listed
under the Detailed Specifications.

2)  The Maintenance section shall provide a recommended maintenance
schedule with reference to the applicable pages in the manufacturer’s
maintenance manuals. Where the manufacturer provides inadequate
information, the Contractor shall provide the information necessary for
proper maintenance.

4. As otherwise noted on the drawings and/or as noted herein.

B.  Approved shop drawings and equipment instruction brochures, including schematic diagrams
for all amplifiers and other electronic devices, shall be present at the job site during the period
set aside for final system test and equalization.

18 QUALITY ASSURANCE

A.  Contractor qualifications.

1. The Contractor shall be a firm with at least five years experience in the fabrication,
assembly, and installation of public address systems of similar magnitude and quality as
specified for this project.
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1.9

B.

Quiality of Materials and Equipment

1.

2.

All materials and equipment supplied by the Contractor shall be new and shall meet or
exceed the specified equipment in all respects.

The Contractor shall supply the latest model, available at the time of bidding, of each
piece of equipment.

FIRST YEAR WARRANTY SERVICE

Warranty

1.

The Contractor shall provide a warranty on the entire system, installation workmanship,
and materials employed and on the individual pieces of equipment installed. The system
warranty shall be for one (1) year commencing from the date of final system acceptance
by the GC, Owners appointed technical representative and or the Owner. This warranty
shall obligate the Contractor to provide all equipment, material, and labor during the
warranty period, in the event of system or equipment malfunction.

To maintain certain manufacturers' warranties, said equipment must be installed, aligned
and serviced by those installers authorized by said manufacturer to perform those duties.
If said manufacturer does not authorize the Contractor, it is the sole responsibility of the
Contractor to make the appropriate arrangements and bear all cost and consequences
thereof.

All manufacturers’ equipment warranties shall be activated in the Owner's name and shall
commence on the date of system acceptance by the Owner’s appointed technical
representative and or the Owner. In the case of Contractor-modified equipment, the
manufacturer's warranty is normally voided. In such cases, the Contractor shall provide
the Owner with a warranty equivalent to that of the original manufacturer.

Service and Maintenance

1.

During the one-year warranty period, the Contractor shall provide on site service, repair
and maintenance for the public address system. First year service and maintenance shall
be provided at a fixed price, regardless of the number of service visits required to
maintain system operation and performance, including video projector alignment. On the
Bid Spreadsheet, enter your first year service contract costs.

First year service and maintenance consists of telephone support and assistance, on-site
services and preventative maintenance inspections. In all cases, the Contractor shall
provide knowledgeable and capable staff technicians in the performance of all tasks
required.

Telephone Assistance

1.

The Contractor shall be available via phone 24/7 and respond via telephone within two
hours to any request for service. This first contact should outline the nature of the
problem or functional anomaly. The Contractor shall make available an individual
knowledgeable with the installed system that can address specific system issues described
by system operators.
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D.

1.10

On-site Service

1. The Contractor shall provide capable technicians for on-site service of systems
equipment or control software. In all cases, the technicians dispatched must be familiar
with the installed system with complete knowledge of the products used in the systems
configuration. Technicians dispatched must have complete ability to address the nature of
the system anomaly or performance difficulty described.

2. For this RFP, provide your first year pricing to reflect your guaranteed on-site response
within 4 hours, interpreted as “same-day-emergency” service, and your guaranteed on-
site response within 24 hours, interpreted as “next-day emergency” service, including the
hourly pricing for a systems operator provision.

3. Normal non emergency service rates should be available during business hours, Monday
through Friday, 8:00 a.m. until 5:30 p.m.

Preventive Maintenance Inspections (PMI)

1. This service shall include a minimum of four (4) visits at regular intervals to perform
operation checks of the equipment, appropriate signal routing to specific paging zones,
and verify adequate audio levels in each paging zone. Additional service visits, above the
four visits above, are included in the first year warranty, subject to the time response
obligations outlined above. No limit to the quantity of service visits is expressed or
implied.

Emergency Service Provision

1. During the first year service contract, the Contractor may be called upon to provide on-
site service on an emergency basis. For whatever reasons, the Owner may request a
qualified technician perform on-site service within the shortest time frame possible. For
purposes of this cost proposal, provide a per visit rate for a four hour minimum service
call with on-site response within 4 hours from notification. This emergency service
should be available 7 days per week, 24 hours per day through a communications
hierarchy established by the Owner and Contractor.

ON-SITE USER TECHNICAL TRAINING

The Contractor shall provide on-the-job training by an instructor who is fully knowledgeable in
the design and operation of the system(s), to a minimum of 4 persons designated by the Owner,
to instruct them in the operation and maintenance of the systems. The Contractor at no
additional cost will provide a manufacturer’s representative for such instruction in the event the
Contractor does not have qualified instructors on staff for certain sophisticated equipment, to
the owner. All training shall take place after the systems are operational, but not before the
acceptance tests. There shall be a minimum of 24 hours, divided into six 4 hour sessions of
training on the systems included in this specification. Three of these sessions should be “Train
the Trainer” sessions and three of these sessions should be general user training.
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111 SYSTEM LABELING AND IDENTIFICATION

A. All installations shall bear the following identification plate, supplied by this Contractor,
permanently mounted on the front of each rack at the top:

SYSTEMS ENGINEERED & DESIGNED BY:
SHEN MILSOM & WILKE, INC.
3300 North Fairfax Drive, Suite 302
Arlington, VA 22201

SYSTEM FABRICATED & INSTALLED BY:
(This Contractor)

Engraving shall be white filled Helvetica lettering on a black background or as appropriate to
the identification plate material.

PART 2 - PRODUCTS

2.1 EXPANDED TERMINAL PUBLIC ADDRESS SYSTEM

A. Display
1. None
B. Video
1. None
C. Audio
1. Digital Frame Link Card, dedicated, mulitmode w/ back strip — IEDAS10N&NT

2. ACS Microphone Station, dedicated, digital, horizontal flush mount w/ graphic LCD

display — IEDA528HFM-H

ACS Microphone Station Back Boxes, dedicated, surface mount — IEDA528

ACS Microphone Station, dedicated, rack mount w/ graphic LCD and speaker —

IEDA528SRM-H

Ambient Sensor, dedicated, flush mount, 2 gang — IED0540S-2

Ambient Noise Sensor Collector, dedicated, 32 channel, Titan — IEDT9032NS

Logic/Voltage 1/0 Collector, dedicated, 32 channel, Titan — IEDT9032LVIO

Relay Interface, dedicated, 16 channel, Titan — IED T9016RY

Amplifier Mainframe, dedicated, 16 channel plus backup, Titan, 120VAC - IEDT9160L

0. Amplifier Card, dedicated, primary, 400 Watt, 2 channel, 70 V output, Titan, 120VAC -
IEDT6472L

11.  Amplifier Card, dedicated, backup, 400 Watt, 2 channel, 70 V output, Titan, 120VAC -

IEDT6472L

P w

BOo~No O
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12.  Amplifier Card, dedicated, primary, 400 Watt, 1 channel, 70 V output, Titan, 120VAC -
IEDT6471L

13. Amplifier Card, dedicated, backup, 400 Watt, 1 channel, 70 V output, Titan, 120VAC -
IEDT6471L

D.

E.

14.  Line Driver Card, dedicated, primary, 2 channel, Titan, 120VAC - IEDT6002L

15.  Line Driver Card, dedicated, backup, 2 channel, Titan, 120VAC - IEDT6002L

16. Loudspeakers, dedicated, Type 1, Type 5, Type 6, 70 Volt, 8” dual concentric, ceiling
mount — Tannoy CMS801DC or equivalent — Types 5 & 6 shall have grills painted in
custom colors to match the ceiling finishes. Grills shall be painted in the field.

17.  Loudspeaker, dedicated, Type 2, 70 Volt, 8” dual concentric, surface mount, all weather
— Tannoy Di8DCt or equivalent

18. Line Array, dedicated, wall mount, 12-4” loudspeakers, internal 8 X 40 Watt power
amplifier, DSP, RS485 serial network interface — Intellivox DC 180 or equivalent

Control

1. Control PC, dedicated, rack mount w/ LCD monitor, Intel Pentium Dual Core, 2 GB
RAM, 120 GB HDD, 1 GB Ethernet, 256MB Graphics Memory, Windows XP
Professional

Miscellaneous

1. Software Support, dedicated, IED0690

2. Network Switcher, dedicated, w/ fiber and POE, HP Procurve or equivalent — IEDX900-
NET

3. Fiber Transmitter/Receiver Pair, dedicated, 10/100 Base-T, stand alone — Opticom DS-
108/TR-L1-DSC-SA or equivalent

4. Network Switcher, dedicated, 10/100 Base-T, 5 port — Linksys EZXS55W or equivalent

5. Adapter, dedicated, POE — D-Link DWL-P50 or equivalent

6 Equipment Rack, dedicated, 44RU, 26" depth, adjustable front and rear rails, power
management — Middle Atlantic MRK 4426 or equivalent

7. Rack Fan Assembly, dedicated, rack top — Middle Atlantic MW-10FT-FC or equivalent

8. Surge Eliminator & Power Conditioner, dedicated, rack mount, 20 Amp, 120 VAC -
Surgex SEQ or equivalent

9. Uninterruptible Power Supply, dedicated, 20 minute backup, 20 Amp, 120 VAC - APC
or equivalent

10.  All cables, connectors and hardware needed to provide a complete and working system

PART 3 - EXECUTION

3.1

A

GENERAL

Installation shall include the delivery, unloading, setting in place, fastening to walls, floors,
ceilings, counters, or other structures where required, interconnecting wiring of the system
components, equipment alignment and adjustment, and all other work whether or not expressly
required herein which is necessary to result in complete operational systems.
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B.

3.2

3.3

All installation practices shall be in accordance with, but not limited to, these specifications and
drawings. Installation shall be performed in accordance with the applicable standards,
requirements, and recommendations of National, State, and Local authorities having
jurisdiction.

If, in the opinion of the Contractor, an installation practice is desired or required, which is
contrary to these specifications or drawings, a written request for modification shall be made to
the GC. Modifications shall not commence without written approval from the Owner and or the
Consultant.

During the installation, and up to the date of final acceptance, the Contractor shall be under
obligation to protect his finished and unfinished work against damage and loss. In the event of
such damage or loss, he shall replace or repair such work at no cost to the Owner.

PHYSICAL INSTALLATION

All equipment shall be firmly secured in place unless requirements of portability dictate
otherwise.

Fastenings and supports shall be adequate to support their loads with a safety factor of at least
three.

All boxes, equipment, etc., shall be secured plumb and square.

In the installation of equipment and cable, consideration shall be given not only to operational
efficiency, but also to overall aesthetic factors.

CABLE INSTALLATION

All cables, regardless of length, shall be marked with wrap-around number or letter cable
markers at both ends. There shall be no unmarked cables at any place in the system. Marking

codes used on cables shall correspond to codes shown on drawings and or run sheets.

A logical numbering convention shall be established between the Contractor, Owners technical
representative and the Consultant as part of the pre build submission package.

All cables shall be terminated based on industry standards and practices for terminating such
cable. Any cable not terminated based on these standards shall be rejected and shall be then
terminated at the expense of the Contractor.

All network cabling shall be certified per the standards based on the cable category.

All inter-rack cabling shall be neatly strapped, dressed, and adequately supported.

Terminal blocks, boards, strips, or connectors, shall be furnished for all cables which interface
with racks, cabinets, consoles, or equipment modules. No audio cables shall run directly to the
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3.4

audio patch panel jacks. Each audio patch panel shall be furnished with an audio terminal block
and all audio cables to and from the audio patch panel shall terminate on this block.

All cables shall be grouped according to the signals being carried. In order to reduce signal
contamination, separate groups shall be formed for the following cables:

Power cables

Control cables

Audio cables carrying signals less than -20 dBm

Audio cables carrying signals between -20 dBm and +20 dBm
Audio cables carrying signals above +20 dBm

aorwnE

NOTE - Audio cables should not be allowed to run in the same raceway as video, computer or
power cables.

All audiovisual copper cabling shall maintain a 3’-0” minimal separation from all other non
related cabling.

All audiovisual fiber optic cabling shall maintain a 0’-3” minimal separation from all other non
related cabling.

Specific equipment separation requirements are necessary in this project. These requirements
will be given to the Contractor as part of the pre build submittal process.

As a general practice, all power cables, control cables, and high level cables shall be run on the
left side of an equipment rack as viewed from the rear. All other cables shall be run on the right
side of an equipment rack, as viewed from the rear.

All cables shall be cut to the length dictated by the run. No splices shall be permitted in any pull
boxes without prior permission of the GC, Consultant and Owner appointed technical
representative. For equipment mounted in drawers or on slides, the interconnecting cables shall
be provided with a service loop of appropriate length.

No cable shall be installed with a bend radius less than that recommended by the cable
manufacturer.

All exposed cabling shall be neatly encased in a protective covering and secured.

CONNECTION PLATE RECEPTACLES

Unless otherwise detailed herein, the following types of panel receptacles shall be used on all
connection boxes, panels, plates, and wire ways:

Audio (microphone or line level) - XLR3F type

Loudspeakers (70 Volt or Low Impedance) - Neutrik “Speakon” type
Video - BNC. \ S-VIDEO

RGB Hs Vs Multi coax BNC/ HD 15

Camera Control Tri-ax

aorwnE
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6. Fiber optic SC, ST, connectors’ Single mode and Multimode

B. Cable Types

1. Unless otherwise called for in these specifications and drawings, the following cables, or

their approved equals, shall be used in these systems:

a. TYPE 1. West Pen 25291 AUDIO (MIC/LINE)

b. TYPE 2. West Pen 25228 AUDIO (For 16 & 8 Q PROGRAM
SPEAKERS)

C. TYPE 3. West Pen 25226 AUDIO (70 VOLT CEILING SPEAKERS)

d. TYPE 4. CANARE MR202-**AT  ** PAIR AUDIO MULTICORE

e. TYPE 5 Extron 22-103-02 ** PAIR RGB MULTICORE

f. TYPE 6 Belden 1859A ** TRI-AX MULTICORE

g. TYPE 7 Belden DX series ** 4 STRAND MULTI-MODE FIBER

h. TYPE 8 Belden DX series ** 4 STRAND SINGLE-MODE FIBER

i. TYPE 9 West Pen 25841 VIDEO / CATV RG-6

J. TYPE 10 Belden Media twist VIDEO / UTP Category 6

2. All cables (except video and pulse cables, which must be cut to an electrical length,) shall
be cut to the length dictated by the run. No splices shall be permitted in any pull boxes
without prior permission of the GC, Consultant and Owner appointed technical
representative. For equipment mounted in drawers or on slides, the interconnecting cables
shall be provided with a service loop of appropriate length.

3. No cable shall be installed with a bend radius less than that recommended by the cable
manufacturer.

C.  Grounding Procedures

1. Verify the system power and safety ground has be been installed in accordance with
NFPA 72 and NEC Atrticle 250.

2. Telecommunication and Network Grounding shall be installed in accordance with
ANSI/EIA/TIA-607.

3. Ground equipment, conductor, and cable shields to eliminate shock hazard and to
minimize to the greatest extent possible, ground loops, common mode returns, noise
pickup, cross talk and other impairments.

D.  Cooperation With Other Trades

1. It shall be the responsibility of the Contractor to cooperate at all times, and to the fullest
extent, with all trades doing work in the building, to the end that lost time, work
stoppages, interference, and inefficiencies do not occur.

E.  Equipment Delivery and Storage

1.

Costs of all shipping to the site, and of all unusual storage requirements, shall be borne by
the Contractor. It shall be the responsibility of the Contractor to make appropriate
arrangements, and to coordinate with authorized personnel at the site, for the proper
acceptance, handling, protection, and storage of equipment so delivered. The Contractor
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3.5

3.6

shall be responsible for receiving, storing, and securing all goods and materials on the job
site.

Cleanup and Repair

1. Upon completion of the work the Contractor shall daily remove all his refuse and rubbish
from and about the premises, and shall leave the relevant areas and equipment clean and
in an operational state. The Contractor shall be responsible for repairing any damage
caused to the premises by the Contractor’s installation activities, at no cost to the Owner.

Owner Training

1. Please reference training within section one for the contractor’s training requirements.

CONTRACTOR SYSTEM CHECKOUT

Before Acceptance Tests are scheduled, the Contractor shall perform his own system checkout.
He shall furnish all required test equipment and shall perform all work necessary to determine
and/or modify performance of the system to meet the requirements of this specification. This
work shall include the following:

1. Test all audio and related systems for compliance with the Performance Standards.

2. Check all control functions, from all controlling devices to all controlled devices, for
proper operation.

3. Adjust, balance, and align all equipment for optimum quality and to meet the
manufacturer’s published specifications. Establish and mark normal settings for all level
controls, and record these settings in the “Systems Operation and Maintenance Manual”.

4. Maintain documentation of all performance tests for reference by the GC and Consultant
during the System Acceptance Tests.

SYSTEM ACCEPTANCE TESTS

System Acceptance Tests will not be performed until the Contractor’s System Checkout has
been completed. The System Acceptance Tests will be supervised by the GC, Consultant and
the Owner’s technical representative and will consist of the following:

1. A physical inventory will be taken of all equipment on site.

2. The Contractor shall demonstrate the operation of all system equipment.

3. Both subjective and objective tests will be required to determine compliance with the
specifications. The Contractor shall be responsible for providing test equipment for these
tests.

4. All final “as-built” drawings, run sheets, manuals, and other required documents, as
detailed herein, shall be on hand. Two complete sets of these documents shall be
delivered to the Owner at this time. (One complete set shall have been delivered to the
GC and the Consultant prior to the scheduling of Acceptance Tests).
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5. In the event further adjustment is required, or defective equipment must be repaired or
replaced, tests may be suspended or continued at the option of the GC and the Consultant.

3.7 PERFORMANCE TEST SIGNAL PATHS

A.  The signal paths for Performance Standards Tests shall be as an example as but not limited to
the following:

1. From all source inputs (for microphones, audio tape units, etc.) through all Mixers,
ADA's, switchers, etc., to all signal destinations.

2. The delineation of the above signal paths shall not exempt the Contractor from the
responsibility of checking all paths and outlets for appropriate compliance with the
Performance Standards as well as accepted industry standards.

3. During performance testing, all equipment shall be operated under standard conditions
that are both industry standard and recommended by the manufacturer.

3.8 INVENTORY AND SERVICE LOGGING

A.  The Contractor shall provide a list of equipment and serial numbers sorted by room and
location.

B.  The Contractor shall provide a service log within five business days following each visit
detailing the work performed on each device and indicating additional actions, if required, with
time frame to be completed.

END OF SECTION 27 51 16
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Equipment List
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PUBLIC ADDRESS AND MASSNOTIFICATION SYSTEMS

DESCRIPTION

DISPLAY

OFE Rack Mounted LCD Monitor for IED Control PC

VIDEO

AUDIO

Paging Microphone - Table Top

Paging Microphone - Wall Mounted

Paging Microphone - Rack Mounted
Ambient Noise Sensor - 2 Gang Plate
Ambient Noise Sensor Collector

Paging System Main Frame

8" Ceiling Mounted Speaker, 70V

Surface Mounted Speaker, 70V

Line Array DSP Speaker

Weather Resistant Surface Mount Speaker
Power Amplifier Main Frame

200 watts 2Ch 70V Amplifier - Card

400 watts 1Ch 70V Amplifier - Card

2Ch Line Audio Drive - Card

200 watts 2Ch 70V Amplifier - Card - Spare
400 watts 1Ch 70V Amplifier - Card - Spare

CONTROL
OFE PC for IED Main Frame Control

MISCELLANEOUS

10/100 Base-T Fiber Transceiver Stand Alone - Pair

Network Swicher, POE

Paging System Software Support
5-Port 10/100 Base-T Network Switcher
Power over Ethernet Adapter

AV Equipment Rack - 44RU

AV Rack Top Panel with Fan

AV Rack Caster Base

Power Conditioner, 20A

Misc - Cable, Connectors and Hardware

EQUIPMENT SUB TOTAL
NON-EQUIPMENT COSTS

TAX

FREIGHT

ENGINEERING

IN-HOUSE FABRICATION
ON-SITE INSTALLATION
SYSTEM PROGRAMMING
DOCUMENTATION & TRAINING
PROJECT MANAGEMENT
G&A

TOTAL SYSTEM COST

MANUFACTURER

OFE

IED
IED
IED
IED
IED
IED
Tannoy
Tannoy
Intellivox
Tannoy
IED
IED
IED
IED
IED
IED

OFE

Opticomm
IED
IED
LinkSys
D-Link
Middle Atlantic
Middle Atlantic
Middle Atlantic
Surge X
Lot

PRODUCT

OFE

IEDA528HFM-H
IEDA528SBB
IEDA528SRM-H
IED0540S-2
IEDT9032NS
IEDA510N&NT
CMS801 DC
i7
DC108
DI8 DCT
IEDT9160L
IEDT6472L
IEDT6471L
IEDT6002L
IEDT6472L
IEDT6471L

OFE

DS-108/TR-L1-DSC-SA
IEDX900-NET
IED0690
EZXS55W
DWL-P50
MRK-4426
MW-10FT-FC
CBS-MRK-26
SEQ

PRICE

QTY
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SECTION 28 13 00 - ACCESS CONTROL

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
12 SUMMARY
A.  This Section includes an Access Control System consisting of a Central Station, one or
more networked workstation computers, operating system and application software, and
field-installed Controllers connected by a high-speed electronic data transmission
network. The Access Control system shall have the following:
1. Access Control:
a Regulating access through doors, gates, and roll up doors.
b. Surge and tamper protection.
C. Secondary alarm annunciator.
d. Credential cards and readers.
e Push-button switches.
f. Credential creation and credential holder database and management.
o. Monitoring of field-installed devices.
h. Reporting.
2. Security:
a Key tracking.
b. Video and camera control.
B. Related Sectionsinclude the following:
1 Divison28 Section "Video Surveillance® for interface devices and

communications protocol to integrate motion detection and video camera selection
and positioning into security access system.
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13 DEFINITIONS

A.  ABA Track: Magnetic stripe that is encoded on track 2, at 75-bpi density in binary-coded
decimal format; for example, 5-bit, 16-character set.

B. BHS: Baggage Handling System.

C. CCTV: Closed-circuit television.

D. Centra Station: A PC with software designated as the main controlling PC of the
security access system. Where this term is presented with initial capital letters, this

definition applies.

E.  Controller: Anintelligent peripheral control unit that uses a computer for controlling its
operation. Where this term is presented with an initial capital letter, this definition

applies.
F. CPU: Central processing unit.

Credential: Data assigned to an entity and used to identify that entity.

r ©

DIP: Door Interface Pandl

dpi: Dots per inch.

J DTS: Digital Termination Service: A microwave-based, line-of-sight communications
provided directly to the end user.

K.  File Server: A PCin anetwork that stores the programs and data files shared by users.

L.  GH: Ground fault interrupter.

M. Identifier: A credentia card, keypad personal identification number or code, biometric
characteristic, or other unique identification entered as data into the entry-control
database for the purpose of identifying an individual. Where this term is presented with
an initial capita letter, this definition applies.

N.  I/O: Input/Outpuit.

O. LAN: Local areanetwork.

P. LED: Light-emitting diode.

Q. Location: A Location on the network having a PC-to-Controller communications link,
with additional Controllers at the Location connected to the PC-to-Controller link with
RS-485 communications loop. Where this term is presented with an initial capital letter,
this definition applies.

R.  PC: Personal computer. This acronym applies to the Central Station, workstations, and
file servers.
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S.

X £ < c

<

AA.

BB.

CC.

DD.

EE.

FF.

GG.

HH.

PCI Bus: Peripheral component interconnect; a peripheral bus providing a high-speed
data path between the CPU and peripheral devices (such as monitor, disk drive, or
network).

PDF: (Portable Document Format.) The file format used by the Acrobat document
exchange system software from Adaobe.

PWM: Portland International Jetport

RF: Radio frequency.

ROM: Read-only memory. ROM data are maintained through losses of power.

RS-232: An TIA/EIA standard for asynchronous serial data communications between
terminal devices. This standard defines a 25-pin connector and certain signd
characteristics for interfacing computer equipment.

RS-485: An TIA/EIA standard for multipoint communications.

TCP/IP.  Transport control protocol/Internet protocol incorporated into Microsoft
Windows.

TWAIN: (Technology without an Interesting Name.) A programming interface that lets a
graphics application, such as an image editing program or desktop publishing program,
activate a scanner, frame grabber, or other image-capturing device.

UPS: Uninterruptible power supply.

WAN: Wide area network.

WAYV: Thedigital audio format used in Microsoft Windows.

Wiegand: Patented magnetic principle that uses specially treated wires embedded in the
credential card.

Windows. Operating system by Microsoft Corporation.

Workstation: A PC with software that is configured for specific limited security system
functions.

WYSIWYG: (What You See Is What You Get.) Text and graphics appear on the screen
the same as they will print.

14 SYSTEM DESCRIPTION

A.

System shall consist of a PC-based Central Station, one or more networked PC-based
workstations, and field-installed Controllers, connected by a high-speed electronic data
transmission network.
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1. System Software: Based on 32-bit, Microsoft Windows NT central-station,
workstation operating system, server operating system, and application software.
Software shall have the following capabilities:

a Multiuser multitasking to allow for independent activities and monitoring to
occur smultaneously at different workstations.

b. Graphical user interface to show pull-down menus and a menu tree format
that complies with interface guidelines of Microsoft Windows operating
system.

C. System license shall be for the entire system and shall include capability for
future additions that are within the indicated system size limits specified in
this Section.

d. System shall have open architecture that allows importing and exporting of
data and interfacing with other systems that are compatible with Microsoft
Windows operating system.

e Password-protected operator login and access.

B.  Network connecting the Central Station and workstations shall be a LAN using Microsoft
Windows-based TCP/IP with a capacity of connecting up to 99 workstations.

C.  Network(s) connecting PCs and Controllers shall consist of one or more of the following:

1. Local area, IEEE 802.3 Fast Ethernet 100 BASE-TX, star topology network based
on TCP/IP.

15 PERFORMANCE REQUIREMENTS

A.  Security access system shall use a single database for access-control and credential-
creation functions.

B. Distributed Processing: System shall be a fully distributed processing system so that
information, including time, date, valid codes, access levels, and similar data, is
downloaded to Controllers so that each Controller makes access-control decisions for that
Location. Do not use intermediate Controllers for access control. If communications to
Central Station are logt, al Controllers shall automatically buffer event transactions until
communications are restored, at which time buffered events shall be uploaded to the
Central Station.

C.  Number of Locations: Support at least 32,000 separate Locations using a single PC with
combinations of direct-connect, dial-up, or TCP/IP LAN connections to each L ocation.

1 Each Location shall have its own database and history in the Central Station.
L ocations may be combined to share a common database.

D. DataCapacity:

1. 130 different card-reader formats.

ACCESS CONTROL 281300-4



Portland International Jetport (PWM) Issued for Permit
Gendler Project No. 09.6395.000 October 26, 2009

2. 999 comments.

3. 16 graphic file types for importing maps.
E. L ocation Capacity:

1. 128 reader-controlled doors.

2. 50,000 total access credentials.

3. 2048 supervised alarm inputs.

4, 2048 programmabl e outputs.

5. 32,000 custom action messages per Location to instruct operator on action required
when alarm is received.

F. System Network Requirements:

1 Interconnect system components and provide automatic communication of status
changes, commands, field-initiated interrupts, and other communications required
for proper system operation.

2. Communication shall not require operator initiation or response, and shall return to
normal after partial or total network interruption such as power loss or transient
upset.

3. System shall automatically annunciate communication failures to the operator and
identify the communication link that has experienced a partial or total failure.

G. Centra Station shall provide operator interface, interaction, display, control, and dynamic
and real-time monitoring. Central Station shall control system networks to interconnect
all system components, including workstations and field-installed Controllers.

H. Field equipment shall include Controllers, sensors, and controls. Controllers shall serve
as an interface between the Central Station and sensors and controls. Data exchange
between the Centra Station and the Controllers shall include down-line transmission of
commands, software, and databases to Controllers. The up-line data exchange from the
Controller to the Centra Station shall include status data such as intrusion alarms, status
reports, and entry-control records. Controllers are classified as alarm-annunciation or
entry-control type.

l. System Response to Alarms: Field device network shall provide a system end-to-end
response time of 1 second(s) or less for every device connected to the system. Alarms
snall be annunciated at the Central Station within 1 second of the alarm occurring at a
Controller or device controlled by a local Controller, and within 100 ms if the alarm
occurs at the Central Station. Alarm and status changes shall be displayed within 100 ms
after receipt of data by the Central Station. All graphics shall be displayed, including
graphics-generated map displays, on the console monitor within 5 seconds of aarm
receipt at the security console. This response time shall be maintained during system
heavy load.
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J False Alarm Reduction: The design of Central Station and Controllers shall contain
features to reduce false darms. Equipment and software shall comply with SIA CP-01.

K.  Error Detection: A cyclic code error detection method shall be used between Controllers
and the Central Station, which shall detect single- and double-bit errors, burst errors of
eight bits or less, and at least 99 percent of all other multibit and burst error conditions.
Interactive or product error detection codes alone will not be acceptable. A message shall
be in error if one bit is received incorrectly. System shall retransmit messages with
detected errors. A two-digit decima number shall be operator assignable to each
communication link representing the number of retransmission attempts. When the
number of consecutive retransmission attempts equals the assigned quantity, the Central
Station shall print a communication failure alarm message. System shall monitor the
frequency of data transmission failure for display and logging.

L. Data Line Supervision: System shall initiate an alarm in response to opening, closing,
shorting, or grounding of data transmission lines.

M. Door Hardware Interface: Coordinate with Divison 08 Sections that specify door
hardware required to be monitored or controlled by the security access system. The
Controllers in this Section shall have electrical characteristics that match the signal and
power requirements of door hardware. Integrate door hardware specified in Division 08
Sections to function with the controls and PC-based software and hardware in this
Section.

16 SYSTEM REQUIREMENTS
A.  The equipment shall be interfaced with the existing “online” production Access Control
system. Any modifications to the existing Access Control System shall take place in the
presence of a PWM Security representative.
B.  No equipment shall interface with the Access Control production system without prior
testing and inspection, and being proven to be free of defects and installed 100% in

accordance with the PWM guidelines and these documents.

C.  The system must be fully programmable with multiple levels of security. These levels
will give control and access to specific doors, etc. and deny access to others.

D.  All hardware and software must be year 2000 compliant.

E.  The system shall be a Software House access control system.

F.  The PWM Operations Center will have control over all access points for all buildings.

G.  Provideal programming and badge creation for the Access Control system.

H. If communications fail between the PWM Operations Center and Terminal, the Access
Control system shall operate in standalone mode until communicationsis restored and the

PWM Operations Center can update the Access Control system and upload the Controller
history files.
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l. Provide memory upgrades to all panels increasing the size of cardholder database to
10,000 and the transaction buffer to expand to 2,000 event capacity.

J. The systems must provide the Security Department personnel with transaction tracking
and history for access points, if requested. Access points tracking reports are based on
security level of the requester.

K.  The system shall be delivered with the most current version of compatible software,
firmware and hardware, with free software upgrades for the first year after system
cutover.

L. Theexisting PWM Operations Center Central Station will be upgraded under this project.
The most up-to-date version of Software House C-CURE 8000 software at the time will
be furnished by the Contractor and will serve as a replacement to the existing Central
Station.

M.  The system will employ code compliant delayed egress system on doors with sirens.
This will start the siren when the panic bar is pushed, and will release the door 15
seconds later. In the event of afire aarm the system will disarm and release the locks on
doors with in a specific fire zone (based on input from the fire alarm panel). Proper
NFPA required signage must be included and installed for notification. In some cases
multiple delayed egress locks will be released at the same time to meet code. The
Contractor will be responsible for proper coordination with the Fire Alarm Contractor.

N.  Theaudio/visual annunciator associated with door contacts will be a minimum of 80dB at
two feet or adequately louder that ambient noise levels to be affective. Install a tamper
switch behind the annunciator wired in series with the DIP tamper switch.

O. The system will include interfaces for operation and status of roll up meta lift gates,
automatic slider doors, elevators and baggage control PLCs.

1.7 FIRE SYSTEM INTERFACE

A.  TheFire Alarm Contractor will provide a demarcation interface between the Fire System
and Access Control System at each DIP where integration is required. The Fire Alarm
Contractor will furnish atermination strip to be installed within the DIP. The Fire Alarm
Contractor will furnish a connection from the Fire Alarm System to one side of the
termination strip. The Access Control Contractor shall be responsible for making the
connection from the delayed egress lock to the opposite side of the termination strip.

B.  Coordinate with the Fire Alarm Contractor to receive the contacts and test the system and
each door. Both the Access Control Contractor and Fire Alarm Contractor must be
present for all work performed by the Fire Alarm Contractor that occurs within the DIP.

C.  Provide shop drawings detailing the interface with the Fire Alarm System.
D. The following door pairs shall have their delayed egress locks tied together in such a
fashion such that the release of one lock will automatically release the second lock. This

must be done in order to meet the code requirement that no more than 15 seconds of
delay isforced via any egress path.

ACCESS CONTROL 281300-7



Portland International Jetport (PWM) Issued for Permit
Gendler Project No. 09.6395.000 October 26, 2009

1 2529A and 2529C

2. 2528A and 2528C

3. 2527A and 2527C

4, 2526A and 2526C

5. 2522B and 2505A

6. 3514A and 3514B

18 DOOR RELEASE

A.

Request to exists shall be provided by Chexit (delayed egress), card readers, or internal
request to exit devices within the physical lockset.

Each Chexit delayed egress panic bar unit shall be provided with concealed cabling hinge
power transfer units.

Install a power disconnect button as an “emergency only” method to exit only where
magnetic locks are installed, for code compliance.

Where exposed power disconnect buttons are called for, contractor shall be mounted in
stainless sted faceplates. Contractor shall provide machine engraved labeling at each
button stating, “EMERGENCY EXIT — ALARM WILL SOUND". All cabling shall be
run concealed to the DIP. Submit a sample for approval of PWM and the Engineer.

19 SECURITY INTERFACE FOR BAGGAGE HANDLING SYSTEM

A.

All Baggage Handling Systems which cross from the public space to secure or sterile
space or that are considered to be of particular interest to the security needs of the Jetport
shall be controlled and monitored by the PWM Security Operations Center. A solid rall
up door which forms a complete barrier will be provided at these boundaries by the BHS
Contractor. This door will provide access for bags only and shall not be configured as a
means for personnel access or egress. These doors shall al be provided with afull closed
limit switch for use by the Access Control System. A heavy duty Balanced Magnetic
Switch shall be provided by the Security Contractor for this purpose. The Security
Contractor shall coordinate with the BHS installation to accommodate this switch.

Secured BHS roll up doors shall be provided Card Readers, CCTV Cameras, Door Limit
Switches, and Local A/V Annunciators as indicated in the project Drawing.

A demarcation box between the Baggage Handling System and Access Control System
shall be furnished by the Security Contractor as indicated in the project Drawings.
Within this box, the Security Contractor shall furnish terminal strips and relays as
required to meet the operational needs of the Security/BHS Interface. The Security
Contractor will be responsible for al interna wiring within the demarcation box with the
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singular exception of an RS 232 connection from the demarcation box to the BHS PLC.
This connection shall be the responsibility of the BHS Contractor.

The Security Contractor MUST coordinate with the BHS Contractor to ensure that the
following operational procedure is adhered to:

1 To Start Belt/Open Roll Up Door:
a Swipe access card.

b. Authorization will be granted from the access control system which will
provide permission to start the bag belt (close relay).

C. The bag belt start button will then be depressed by the operator and the
signal will be sent to the BHS PLC which will initiate the raising of the roll
up door.

2. To Stop Belt/Close Roll Up Door:

a This function shall be handled by timers within the BHS system or in the
case of emergency, an ESTOP button provided by the BHS Contractor.

b. The Access Control System will not have any interaction with the closing of
the security roll up door.

3. To Restart Belt/Re-Open Roll Up Door:
a The above procedure must be followed.

The card access system will NOT be used to close any roll up door. Once any security
roll up door is closed, the normal procedure for opening the door will be followed.

1.10 COORDINATION

A.

No changes or modifications of any existing airport security system equipment,
operation, boundary, door, or AOA fencing may take place without authorization from
the designated owner's security representative. The contractor is responsible to keep the
airport's security boundary secure during all phases of construction and associated
demolition.

PWM security requires a minimum of two (2) weeks notice prior to the start of security
system, equipment and/or boundary changes. During this period, PWM security will
advise when work can proceed and of any specia actions which must take place
Coordination with PWM security is required for every step of the addition/removal
process.

Airport security must be maintained at all times. It is the contractor's responsibility to
ensure that a full height barrier and/or other owner pre-approved method is in place prior
to performing and changes to the airports Access Control system and/or security
boundaries. Once an authorized barrier is in place, contractor shall advise owner so that
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the access door/portal may be removed (by PWM security) from the system data base.
PWM security will advise when this step is complete.

D.  All new security doors shall be coordinated and approved with PWM Security prior to
installation.

E. A coordination meeting between the security contractor and PWM shall be required prior
to the start of shop drawings in order to ensure a complete understanding of the project
requirements.

F.  All work to the existing security system shal be performed between the hours of
midnight and 5:00am or as directed by PWM security. The contractor shall notify PWM
a minimum of 72 hours in advance prior to the need to modify any elements of the
existing security system. All work to the existing security system shall take place in the
presence of arepresentative of PWM security.

G.  All shop drawings shall be approved by both PWM and the project engineer before the
start of construction. The contractor shall provide for added reviewa time on any shop
drawing submittals requiring TSA approval.

H.  The security contractor shall coordinate with the electrical contractor to ensure that
proper power is supplied at all security equipment as required. Areas requiring
coordination with the € ectrical contractor include, but are not limited to:

1 Each door interface panel location

l. The security contractor shall coordinate with the fire alarm contractor to ensure that the
proper connections are made at security doors with delayed egress panic hardware which
require a connection to the fire alarm system. Refer to drawing SS12.02 for more
detailed information on the demarcation of contractor responsibility.

111 SUBMITTALS

A. Product Dataa For each type of product indicated. Include operating characteristics,
furnished specialties, and accessories. Reference each product to alocation on Drawings.
Test and evaluation data presented in Product Data shall comply with SIA BIO-01.

B.  Shop Drawings:

1 Diagrams for cable management system.

2. System labeling schedules, including electronic copy of labeling schedules that are
part of the cable and asset identification system of the software specified in Parts 2
and 3.

3. Wiring Diagrams. Show typical wiring schematics including the following:

a Workstation outlets, jacks, and jack assemblies.

b. Patch cords.
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C.

Patch panels.

4, Cable Administration Drawings. As specified in Part 3 "Identification” Article.

5. Battery and charger calculations for Central Station, workstations, and Controllers.

6. Submit shop drawings of the DIP for approval.

7. Provide the technical information sheets and drawing for the following
information:

a

b.

ACCESS CONTROL

Access control system schematic diagram

Access contral system point-to-point wiring diagram
Access control panel details, per DIP

Door numbers

Door shunt times

System power and wiring requirements

Final controller and I/O unit locations

Alarm system input/output schedule

Access control management system software
Rack layouts

Card readers

Access cards

Keypads

Electric-door release mechanisms

Balanced magnetic switches

Audible/Visual Annunciator

Cabling

Complete device and system power and wiring requirements
Signal cable distance regquirements

Reference door hardware

Miscellaneous equipment (power supply, etc.)
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112

113

V. UTP patch panel
Project planning documents as specified in Part 3.
Field quality-control test reports.

Software upgrade information detailing the location and current version of all equipment
to be upgraded. Include all relevant information on the new version of software to be
furnished.

Operation and Maintenance Data: For security system to include in emergency,
operation, and maintenance manuals. In addition to items specified in Divison 01
Section "Operation and Maintenance Data" include the following:

1. Microsoft Windows software documentation.

2. PC installation and operating documentation, manuals, and software for the PC and
al instaled peripherals. Software shall include system restore, emergency boot
diskettes, and driversfor all installed hardware. Provide separately for each PC.

3. Hard copies of manufacturer's specification sheets, operating specifications, design
guides, user's guides for software and hardware, and PDF files on CD-ROM of the
hard-copy submittal.

4, System installation and setup guides, with data forms to plan and record options
and setup decisions.

QUALITY ASSURANCE

A.

Testing Agency Qualifications: An independent agency, with the experience and
capability to conduct the testing indicated, that is a nationally recognized testing
laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to
authorities having jurisdiction.

Source Limitations: Obtain Central Station, workstations, Controllers, Identifier readers,
and all software through one source from a single manufacturer.

Electrical Components, Devices, and Accessories. Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

Comply with NFPA 70, "Nationa Electrical Code."

Comply with SIA DC-03 and SIA DC-07.

DELIVERY, STORAGE, AND HANDLING

A.

Central Station, Workstations, and Controllers:
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1

Store in temperature- and humidity-controlled environment in origina
manufacturer's sealed containers. Maintain ambient temperature between 50 and
85 deg F, and not more than 80 percent relative humidity, noncondensing.

Open each container; verify contents against packing list, and file copy of packing
list, complete with container identification for inclusion in operation and
mai ntenance data.

Mark packing list with designations that have been assigned to materials and
equipment for recording in the system labeling schedules that are generated by
cable and asset management system specified in Part 2.

Save origina manufacturer's containers and packing materials and deliver as
directed under provisions covering extra materials.

114 PROJECT CONDITIONS

A.  Environmental Conditions: System shall be capable of withstanding the following
environmental conditions without mechanical or electricall damage or degradation of
operating capability:

1.

Control Station: Rated for continuous operation in ambient conditions of 60 to 85
deg F and a relative humidity of 20 to 80 percent, noncondensing.

Interior, Controlled Environment: System components, except central-station
control unit, installed in temperature-controlled interior environments shall be
rated for continuous operation in ambient conditions of 36 to 122 deg F dry bulb
and 20 to 80 percent relative humidity, noncondensing. NEMA 250, Typel
enclosure.

Exterior Environment: System components installed in locations exposed to
weather shall be rated for continuous operation in ambient conditions of minus 30
to plus 122 deg F dry bulb and 20 to 90 percent relative humidity, condensing.
Rate for continuous operation where exposed to rain as specified in NEMA 250,
winds up to 85 mph. NEMA 250, Type 4X enclosures.

Hazardous Environment: System components located in areas where fire or
explosion hazards may exist because of flammable gases or vapors, flammable
liquids, combustible dust, or ignitable fibers shall be rated, listed, and installed
according to NFPA 70.

Corrosive Environment: For system components subjected to corrosive fumes,
vapors, and wind-driven salt spray in coastal zones, provide NEMA 250, Type 4X
enclosures.
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1.15 EXTRA MATERIALS

A.  Furnish extra materials described below that match products installed and that are
packaged with protective covering for storage and identified with labels describing
contents.

1 Credentia card blanks, ready for printing. Include enough credential cards for all
personnel to be enrolled at the site plus an extra 50 percent for future use.

2. Fuses of all kinds, power and electronic, equal to 10 percent of amount installed
for each size used, but no fewer than three units.

3. iStar Controllers, equal to 5 percent of the amount installed, but no fewer than five
units.

4. Card readers, equa to 5 percent of the amount installed, but no fewer than five
units.

PART 2 - PRODUCTS

21 GENERAL

A.  The Contractor is to insure that all components that they are proposing are compatible
with, and can interface with the existing production Access Control system. Items
specified in this specification are to provide an expected level of service of the system.
The Contractor shall provide all components and investigate the products prior to
submission of the system. Product incompatibility is an issue that the Contractor is
responsible for, failure to adequately research the products proposed is not an
unacceptable reason to request a change order. Shop drawings showing product
interconnections shall be required.

B.  All partsshall be UL listed (as much as possible), or equal testing laboratory approved by
the Engineer.
2.2 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements
apply to product selection:

1 Available Manufacturers. Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, manufacturers specified.

2. Manufacturers. Subject to compliance with requirements, provide products by one
of the manufacturers specified.
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23 ACCESSCONTROL SYSTEM

A. Manufacturers:

1.

Software House

24 APPLICATION SOFTWARE

A. System Software: Based on 32-bit, Microsoft Windows central-station and workstation
operating system and application software. Software shall have the following features:

1.

5.

Multiuser multitasking to alow independent activities and monitoring to occur
simultaneoudly at different workstations.

Graphica user interface to show pull-down menus and a menu tree format.
Capability for future additions within the indicated system size limits.

Open architecture that alows importing and exporting of data and interfacing with
other systems that are compatible with operating system.

Password-protected operator login and access.

B. Application Software: Interface between the alarm annunciation and entry-control
Controllers, to monitor sensors, operate displays, report alarms, generate reports, and help
train system operators. Software shall have the following functions:

1.

Contractor to upgrade the existing software package to the most up to date version
of the C-CURE 8000 platform from Software House. All software for associated
Controllers and equipment must be Software House products and must be
compatible with the C-CURE 8000 platform.

C. Workstation Software:

1.

Password levels shall be individually customized at each workstation to allow or
disallow operator access to program functions for each L ocation.

Workstation event filtering shall allow user to define events and alarms that will be
displayed at each workstation. If an alarm is unacknowledged (not handled by
another workstation) for a preset amount of time, the alarm will automatically
appear on the filtered workstation.

D. Controller Software:

1.

Controllers shall operate as an autonomous intelligent processing unit. Controllers
shall make decisions about access control, alarm monitoring, linking functions, and
door locking schedules for its operation, independent of other system components.
Controllers shall be part of a fully distributed processing control network. The
portion of the database associated with a Controller and consisting of parameters,
constraints, and the latest value or status of points connected to that Controller,
snall be maintained in the Controller.
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2.

Functions: The following functions shall be fully implemented and operational
within each Controller:

a Monitoring inputs.

b. Controlling outputs.

C. Automatically reporting alarms to the Central Station.

d. Reporting of sensor and output status to Central Station on request.

e Maintaining real time, automatically updated by the Central Station at least
once aday.

f. Communicating with the Central Station.
o. Executing Controller resident programs.
h. Diagnosing.

i Downloading and uploading data to and from the Central Station.

E. PC-to-Controller Communications:

1.

Central-station or workstation communications (for newly installed Controllers)
shall use the following:

a TCP/IP LAN network interface cards.

TCP/IP network interface card shall have an option to set the poll frequency and
message response time-out settings.

PC-to-Controller and Controller-to-Controller communications shall use a polled-
communication protocol that checks sum and acknowledges each message. All
communications shall be verified and buffered and retransmitted if not
acknowledged.

F. TCP/IP PC-to-Controller Communications:

1.

Communication software on the PC shall supervise the PC-to-Controller
communications link.

Loss of communications to any Controller shall result in an aarm at all PCs
running the communications software.

When communications are restored, all buffered events shall automatically upload
to the PC, and any database changes shall be automatically sent to the Controller.

G. Database Downloads:

1.

All data transmissions from PCs to a Location, and between Controllers at a
Location, shall include a complete database checksum to check the integrity of the
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transmission. If the data checksum does not match, a full data download shall be
automatically retransmitted.

2. If a Controller is reset for any reason, it shall automatically request and receive a
database download from the PC. The download shall restore data stored at the
Controller to their normal working state and shall take place with no operator
intervention.

H. Alarms;

1 System Setup:

a

Assign manual and automatic responses to incoming point status change or
alarms.

Automatically respond to input with alink to other inputs, outputs, operator-
response plans, unique sound with use of WAV files, and maps or images
that graphically represent the point location.

60-character message field for each alarm.

Operator-response-action messages shall alow message length of at least
65,000 characters, with database storage capacity of up to 32,000 messages.
Setup shall assign messages to access point.

Secondary messages shall be assignable by the operator for printing to
provide further information and shall be editable by the operator.

Allow 25 secondary messages with afield of 4 lines of 60 characters each.

Store the most recent 1000 alarms for recall by the operator using the report
generator.

2. Software Tamper:

a

d.

Annunciate a tamper alarm when unauthorized changes to system database
files are attempted. Three consecutive unsuccessful attempts to log onto
system shall generate a software tamper alarm.

Annunciate a software tamper alarm when an operator or other individual
makes three consecutive unsuccessful attempts to invoke functions beyond
their authorization level.

Maintain a transcript file of the last 5000 commands entered at the each
Central Station to serve as an audit trail. System shall not allow write access
to system transcript files by any person, regardless of their authorization
level.

Allow only acknowledgment of software tamper alarms.

3. Read access to system transcript files shall be reserved for operators with the
highest password authorization level available in system.

ACCESS CONTROL
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25

2.6

4, Animated Response Graphics: Highlight alarms with flashing icons on graphic
maps; display and constantly update the current status of alarm inputs and outputs
in real time through animated icons.

5. Multimedia Alarm Annunciation: WAV files to be associated with alarm events
for audio annunciation or instructions.

6. Alarm Handling: Each input may be configured so that an alarm cannot be cleared
unless it has returned to normal, with options of requiring the operator to enter a
comment about disposition of alarm. Allow operator to silence alarm sound when
alarmis acknowledged.

7. CCTV Alarm Interface: Allow commands to be sent to CCTV systems during
alarms (or input change of state) through serial ports.

8. Camera Control: Provides operator ability to select and control cameras from
graphic maps.

Training Software: Enables operators to practice system operation including alarm
acknowledgment, alarm assessment, response force deployment, and response force
communications. System shall continue normal operation during training exercises and
shall terminate exercises when an dlarm signal is received at the console.

SURGE AND TAMPER PROTECTION

A.

Surge Protection:  Protect components from voltage surges originating externa to
equipment housing and entering through power, communication, signal, control, or
sensing leads. Include surge protection for external wiring of each conductor-entry
connection to components.

1 Minimum Protection for Power Connections 120 V and More:  Auxiliary panel
suppressors complying with requirements in Divison 26 Section "Transient-
Voltage Suppression for Low-Voltage Electrical Power Circuits.”

2. Minimum Protection for Communication, Signal, Control, and Low-Voltage
Power Connections: Comply with requirements in Division 26 Section "Trans ent-
Voltage Suppression for Low-Voltage Electrical Power Circuits' as recommended
by manufacturer for type of line being protected.

Tamper Protection: Tamper switches on enclosures, control units, pull boxes, junction
boxes, cabinets, and other system components shall initiate a tamper-alarm signal when
unit is opened or partialy disassembled. Control-station control-unit alarm display shall
identify tamper alarms and indicate locations.

CENTRAL-STATION HARDWARE

A.

Central-Station Computer: Standard unmodified PC of modular design.
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B. The system must meet or exceed the minimum system requirements for the newly
installed version of the C-CURE 8000 platform. If the existing system is unable to meet
these requirements, the Contractor shall be required to provide a computer system which
exceeds the minimum recommended performance requirements set forth by Software
House.

C. The Central Station is to be upgraded prior to the addition of any new security doors.
The existing Access Control system must be upgraded and fully operational prior to the
addition of any new security doors to the Access Control System.

2.7 STANDARD WORKSTATION HARDWARE

A.  Workstation shall consist of a standard unmodified PC, with accessories and peripherals
that configure the workstation for a specific duty.

B.  Workstation Computer: Standard unmodified PC of modular design.

C. The system must meet or exceed the minimum system requirements for the installed
workstation software.

2.8 CONTROLLERS

A.  Controllers: Intelligent peripheral control unit, complying with UL 294, that stores time,
date, valid codes, access levels, and similar data downloaded from the Central Station or
workstation for controlling its operation.

B.  The Controllers shall be the Software House iStar Pro 2U Rack-M ount product.

C.  All Controllers will be mounted in IDF and MDF rooms as specified on Drawings.

D. Controllers shall process information from the DIP or alarmed points based on contact
closure, sensors, balanced magnetic switches or other alarm contacts.

29 CARD READERS

A.  Power: Card reader shall be powered from its associated Controller, including its standby
power source.

B. Card reader shall be a Software House product and shall match the majority of existing
card readers present in the Terminal.

C.  Card reader shall be able to interpret the existing access cards in use at the facility.
D. Cardreadersat al boarding doors and Jetway doors shall have a keypad as well.
E.  All wiring shall be installed concealed in atamper resistant manner.

F. Enclosure:  Suitable for surface, semiflush, or pedestal mounting. Mounting types shall
additionally be suitable for installation in the following locations:
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1. Indoors, controlled environment.
2. Indoors, uncontrolled environment.

3. Outdoors, with built-in heaters or other cold-weather equipment to extend the
operating temperature range as needed for operation at the site.

Display: LED or other type of visua indicator display shall provide visual and audible
status indications and user prompts. Indicate power on/off, whether user passage requests
have been accepted or rejected, and whether the door is locked or unlocked.

210 DOOR INTERFACE PANEL

A.

Each DIP is to be configured to suit the needs of the security hardware sets indicated for
each door on the Drawings.

All door hardware is to be wired to the DIP. The DIP will pass information upstream to
the Controller.

The DIP shall be a24” by 24" by 8 NEMA 3R or greater enclosure. The DIP shall be
provided with a best core locking system.

Contractor to provide Shop Drawings indicating the contents of each DIP.

This Contractor shall provide al required jumper cables.

211 AUDIBLE AND VISUAL ANNUNCIATORS

A.

Audible and visual annunciators are to be connected to secure doors to aert local workers
that an unauthorized egress is being attempted. The annunciators will be connected to the
delayed egress system and sound as described under that section.

The annunciators will be powered from the DIP that controls the door.

A minimum of 80dB at two feet or as required maintaining same effect over ambient
noise.

Provide a tamper switch wired in series with the DIP tamper switch.
Acceptable product shall be
1.  Wheelock — Mode # MTWP-2475W-FW

2. Or approved equa

212 TAMPER SWITCH

A.

Provide single pole, double throw (DPDT) switch.
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213

214

B.

Acceptable product shall be
1 Sentol — 3015 Series

2. Or approved equa

DOOR AND GATE HARDWARE INTERFACE

A.

Exit Device with Alarm: Operation of the exit device shall generate an aarm and
annunciate a local alarm. Exit device and alarm contacts are specified in Division 08
Section "Door Hardware."

Exit Alarm: Operation of a monitored door shall generate an alarm. Exit devices and
alarm contacts are specified in Division 08 Section "Door Hardware."

Electric Door Strikes: Use end-of-line resistors to provide power line supervision.
Signal switches shall transmit data to Controller to indicate when the bolt is not engaged
and the strike mechanism is unlocked, and shall report a forced entry. Power and signal
shall be from the Controller. Electric strikes are specified in Division 08 "Door
Hardware."

Electromagnetic Locks: End-of-line resistors shall provide power line supervision. Lock
status sensing signal shall positively indicate door is secure. Power and signal shall be
from the Controller. Electromagnetic locks are specified in Division 08 Section "Door
Hardware."

FLOOR SELECT ELEVATOR CONTROL

A.

Elevator access control shall be integral to security access.

1 System shall be capable of providing full elevator security and control through
dedicated Controllers without relying on the control-station host PC for elevator
control decisions.

2. Access-control system shall enable and disable car calls on each floor and floor
select buttons in each elevator car, restricting passengers access to the floors
where they have been given access.

3. System setup shall, through programming, automatically secure and unsecure each
floor select button of a car individually by time and day. Each floor select button
within a car shall be separately controlled so that some floors may be secure while
others remain unsecure.

4, When a floor select button is secure, it shall require the passenger to use his/her
access code and have access to that floor before the floor select button will operate.
The passenger's credential shall determine which car call and floor select buttons
are to be enabled, restricting access to floors unless authorized by system's access
code database. Floor select button shall be enabled only in the car where the
credential holder is the passenger.
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5. The Contractor shall coordinate with PWM Security to properly program the
elevator access control settings to alow for proper access to levels throughout the
building.

B.  Access Control system shall record which call button is pressed, along with credential
and time information.

1 System Controller shall record elevator access data.

2. The Controller shall reset al additional call buttons that may have been enabled by
the user's credential.

3. The floor select elevator control shall allow for manua override either individually
by floor or by cab as a group from a workstation PC.
2.15 VIDEO AND CAMERA CONTROL

A.  Control station or designated workstation displays live video from a CCTV source.

B. Display mouse-selectable icons representing each camera source, to select source to be
displayed. For CCTV sources that are connected to a video switcher, control station shall
automatically send control commands through a COM port to display the requested
camera when the cameraicon is selected.

2.16 CABLES
A. Available Manufacturers:
1. Belden Inc.; Electronics Division.
2. Berk-Tek; a Nexans Company.
3. West Penn Wire/CDT; adivision of Cable Design Technologies.

B. PVC-Jacketed, RS-232 Cable: Paired, 2 pairs, No. 22 AWG, stranded (7x30) tinned
copper conductors, polypropylene insulation, and individual aluminum foil-polyester tape
shielded pairs with 100 percent shield coverage; PVC jacket. Pairs are cabled on
common axis with No. 24 AWG, stranded (7x32) tinned copper drain wire.

1 NFPA 70, Type CM.
2. Flame Resistance: UL 1581 Vertical Tray.

C. Plenum-Type, RS-232 Cable: Paired, 2 pairs, No. 22 AWG, stranded (7x30) tinned
copper conductors, plastic insulation, and individua auminum foil-polyester tape
shielded pairs with 100 percent shield coverage; plastic jacket. Pairs are cabled on
common axis with No. 24 AWG, stranded (7x32) tinned copper drain wire.

1. NFPA 70, Type CMP.
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2. Flame Resistance: NFPA 262 Flame Test.

D. RS-485communications require 2 twisted pairs, with a distance limitation of 4000 feet.

E. PVC-Jacketed, RS-485 Cable: Paired, 2 pairs, twisted, No. 22 AWG, stranded (7x30)
tinned copper conductors, PVC insulation, unshielded, PVC jacket, and NFPA 70,
Type CMG.

F. Plenum-Type, RS-485 Cable: Paired, 2 pairs, No. 22 AWG, stranded (7x30) tinned
copper conductors, fluorinated-ethylene-propylene insulation, unshielded, and
fluorinated-ethylene-propylene jacket.

1. NFPA 70, Type CMP.
2. Flame Resistance: NFPA 262 Flame Test.

G. Paired PVC Readers and Wiegand Keypads Cables. Paired, 3 pairs, twisted,
No. 22 AWG, stranded (7x30) tinned copper conductors, polypropylene insulation,
individual aluminum foil-polyester tape shielded pairs each with No. 22 AWG, stranded
tinned copper drain wire, 100 percent shield coverage, and PV C jacket.

1. NFPA 70, Type CM.
2. Flame Resistance: UL 1581 Vertical Tray.

H. Plenum-Type, Paired, Readers and Wiegand Keypads Cable: Paired, 3 pairs,
No. 22 AWG, stranded (7x30) tinned copper conductors, plastic insulation, individual
aluminum foil-polypropylene tape shielded pairs each with No. 22 AWG, stranded tinned
copper drain wire, 100 percent shield coverage, and fluorinated-ethylene-propylene
jacket.

1. NFPA 70, Type CMP.
2. Flame Resistance: NFPA 262 Flame Test.

l. Paired Lock Cable: 1 pair, twisted, No. 16 AWG, stranded (19x29) tinned copper
conductors, PV C insulation, unshielded, and PV C jacket.

1 NFPA 70, Type CMG.
2. Flame Resistance: UL 1581 Vertical Tray.

J. Plenum-Type, Paired Lock Cable: 1 pair, twisted, No. 16 AWG, stranded (19x29) tinned
copper conductors, PV C insulation, unshielded, and PV C jacket.

1. NFPA 70, Type CMP.
2. Flame Resistance: NFPA 262 Flame Test.

K. Pared Input Cable: 1 pair, twisted, No. 22 AWG, stranded (7x30) tinned copper
conductors, polypropylene insulation, overall aluminum foil-polyester tape shield with
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No. 22 AWG, stranded (7x30) tinned copper drain wire, 100 percent shield coverage, and
PV C jacket.

1 NFPA 70, Type CMR.
2. Flame Resistance: UL 1666 Riser Flame Test.

L. Plenum-Type, Paired Input Cable: 1 pair, twisted, No. 22 AWG, stranded (7x30) tinned
copper conductors, fluorinated-ethylene-propylene insulation, aluminum foil-polyester
tape shield (foil side out), with No. 22 AWG drain wire, 100 percent shield coverage, and
plastic jacket.

1 NFPA 70, Type CMP.
2. Flame Resistance: NFPA 262 Flame Test.

M. Pared AC Transformer Cable: 1 pair, twisted, No. 18 AWG, stranded (7x26) tinned
copper conductors, PV C insulation, unshielded, and PV C jacket.

1. NFPA 70, Type CMG.

N. Plenum-Type, Paired AC Transformer Cable: 1 pair, twisted, No. 18 AWG, stranded
(19x30) tinned copper conductors, fluorinated-ethylene-propylene insulation, unshielded,
and plastic jacket.

1. NFPA 70, Type CMP.
2. Flame Resistance: NFPA 262 Flame Test.

O. Elevator Travel Cable: Steel center core, with shielded, twisted pairs, No. 20 AWG
conductor size.

1. Steel Center Core Support: Preformed, flexible, low-torsion, zinc-coated, steel
wire rope; insulated with 60 deg C flame-resistant PVC and covered with a nylon
or cotton braid.

2. Shielded Pairs: Insulated copper conductors; color-coded, insulated with 60 deg C
flame-resistant PVC; each pair shielded with bare copper braid for 85 percent
coverage.

3. Jute Filler: Electrical grade, dry.

4, Binder: Helically wound synthetic fiber.

5. Braid: Rayon or cotton braid applied with 95 percent coverage.

6. Jacket: 60 degC PVC specifically compounded for flexibility and abrasion
resistance. UL VW-1 and CSA FT1 flame rated.
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PART 3 - EXECUTION

31 EXAMINATION

A.

Examine pathway elements intended for cables. Check raceways, cable trays, and other
elements for compliance with space allocations, installation tolerances, hazards to cable
installation, and other conditions affecting installation.

Examine roughing-in for LAN and control cable conduit systems to PCs, Controllers,
card readers, and other cable-connected devices to verify actual locations of conduit and
back boxes before device instalation.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

Comply with recommendationsin SIA CP-01.

Comply with EIA/TIA-606, "Administration Standard for the Telecommunications
Infrastructure of Commercial Buildings."

Obtain detailed Project planning forms from manufacturer of access-control system;
develop custom forms to suit Project. Fill in all data available from Project plans and
specifications and publish as Project planning documents for review and approval.

1 Record setup data for control station and workstations.

2. For each Location, record setup of Controller features and access requirements.

3. Propose start and stop times for time zones and holidays, and match up access
levels for doors.

4, Set up groups, facility codes, linking, and list inputs and outputs for each
Controller.

5. Assign action message names and compose messages.

6. Set up dlarms. Establish interlocks between alarms, intruder detection, and video
surveillance features.

7. Prepare and install alarm graphic maps.

8. Develop user-defined fields.

9. Develop screen layout formats.

10. Propose setups for guard tours and key control.

11.  Discuss badge layout options; design badges.

ACCESS CONTROL 2813 00- 25



Portland International Jetport (PWM) Issued for Permit
Gendler Project No. 09.6395.000 October 26, 2009

12. Complete system diagnostics and operation verification.
13.  Prepare a specific plan for system testing, startup, and demonstration.
14. Develop acceptance test concept and, on approval, develop specifics of the test.

15. Develop cable and asset management system details; input data from construction
documents. Include system schematics and Visio Technical Drawings.

In meetings with Architect and Owner, present Project planning documents and review,
adjust, and prepare fina setup documents. Use final documents to set up system
software.

3.3 CABLING

A.

B.

Comply with NECA 1, "Good Workmanship in Electrical Contracting.”

Install cables and wiring according to requirements in Division 28 Section "Conductors
and Cables for Electronic Safety and Security."

Wiring Method: Install wiring in conduit except within consoles, cabinets, desks, and
counters. Use NRTL-listed plenum cable in environmental air spaces, including plenum
ceilings. Conceal raceway and cables except in unfinished spaces.

Install LAN cables using techniques, practices, and methods that are consistent with
Category 5E rating of components and that ensure Category 5E performance of
completed and linked signal paths, end to end.

Install cables without damaging conductors, shield, or jacket.

Boxes and enclosures containing security system components or cabling, and which are
easily accessible to employees or to the public, shall be provided with a lock. Boxes
above ceiling level in occupied areas of the building shall not be considered to be
accessible. Junction boxes and small device enclosures below ceiling level and easily
accessible to employees or the public shall be covered with a suitable cover plate and
secured with tamperproof screws.

Install end-of-line resistors at the field device location and not at the Controller or panel
location.

Power shall be in separate conduit.

All door components shall be connected to the DIP through concealed conduits to
recessed boxes.

No cable shall be visible or exposed to physical damage.
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34 CABLE APPLICATION

A.

Comply with EIA/TIA-569, "Commercial Building Standard for Telecommunications
Pathways and Spaces.”

Cable application requirements are minimum requirements and shall be exceeded if
recommended or required by manufacturer of system hardware.

RS-232 Cabling: Install at a maximum distance of 50 feet.

RS-485 Cabling: Install at a maximum distance of 4000 feet.

Card Readers and Keypads:
1 Install number of conductor pairs recommended by manufacturer for the functions
specified.

2. Unless manufacturer recommends larger conductors, install No. 22 AWG wire if
maximum distance from Controller to the reader is 250 feet, and install
No. 20 AWG wire if maximum distance is 500 feet.

3. For greater distances, install "extender" or "repeater” modules recommended by
manufacturer of the Controller.

4, Install minimum No. 18 AWG shielded cable to readers and keypads that draw 50
mMA or more.

Install minimum No. 16 AWG cable from Controller to electrically powered locks. Do
not exceed 500 feet.

Install minimum No. 18 AWG ac power wire from transformer to Controller, with a
maximum distance of 25 feet.

35 GROUNDING

A.

B.

Comply with Division 26 Section "Grounding and Bonding for Electrical Systems.”
Comply with |EEE 1100, "Power and Grounding Sensitive Electronic Equipment.”
Ground cable shields, drain conductors, and equipment to eliminate shock hazard and to
minimize ground loops, common-mode returns, noise pickup, cross talk, and other
impairments.

Bond shields and drain conductors to ground at only one point in each circuit.

Signa Ground:

1 Terminal: Locate in each equipment room and wiring closet; isolate from power
system and equipment grounding.

2. Bus: Mount on wall of main equipment room with standoff insulators.
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3. Backbone Cable: Extend from signal ground bus to signal ground terminal in each
equipment room and wiring closet.

3.6 INSTALLATION

A.  Push Buttons: Where multiple push buttons are housed within a single switch enclosure,
they shall be stacked vertically with each push-button switch labeled with 1/4-inch- high
text and symbols as required. Push-button switches shall be connected to the Controller
associated with the portal to which they are applied, and shall operate the appropriate
electric strike, electric bolt, or other facility release device.

B. Install card, fob, and biometric readers.

3.7 IDENTIFICATION

A. In addition to requirements in this Article, comply with applicable requirements in
Division 26 Section "Identification for Electrical Systems' and with TIA/EIA-606.

B. Using cable and asset management software specified in Part2, develop Cable
Administration Drawings for system identification, testing, and management. Use
unique, aphanumeric designation for each cable, and label cable and jacks, connectors,
and terminals to which it connects with same designation. Use logical and systematic
designations for facility's architectura arrangement.

C. All labels shall be machine engraved or printed on clear or opagque tape, stenciled onto
adhesive labels, or type written onto adhesive labels. The font shall be at |east one-eighth
inch (1/8") in height, block characters, and legible. The text shal be of a color
contrasting with the label such that it may be easily read. If labeling tape is utilized, the
width of the tape shall not exceed 3/8", and the font color shall contrast with the
background. See project drawings for specifics.

D. Handwritten labels are not acceptable.
E. Plastic embossing tape is not acceptable.
F. Label each terminal strip and screw terminal in each cabinet, rack, or panel.
1 All wiring conductors connected to terminal strips shall be individually numbered,
and each cable or wiring group being extended from a panel or cabinet to a
building-mounted device shall be identified with the name and number of the
particular device as shown.
2. Each wire connected to building-mounted devices is not required to be numbered
at the device if the color of the wire is consistent with the associated wire

connected and numbered within the panel or cabinet.

G. At completion, cable and asset management software shall reflect as-built conditions.

ACCESS CONTROL 281300- 28



Portland International Jetport (PWM) Issued for Permit
Gendler Project No. 09.6395.000 October 26, 2009

3.8 SYSTEM SOFTWARE

A. Deveop, install, and test software and databases for the complete and proper operation of
systemsinvolved. Assign software license to Owner.

B.  The contractor shall supply to PWM copies of all software installed under this project.

39 FIELD QUALITY CONTROL
A. General

Contractor shall be required to conduct an Installation Test and total Acceptance Test
upon completion of equipment installation. Testing shall be coordinated with other
contractor(s), as necessary, to demonstrate that all interfaces have been successfully
implemented.

B. Installation and Acceptance Test Procedures and Reports
1. General:

Installation and acceptance tests shall be conducted in the normal operational
environment to the maximum extent possible. The tests shall represent operation
in the normal mode in which each system will operate. If interfaces are
incomplete, provide simulation of those interfaces so that the system may be tested
as a complete and stand-alone entity. Perform all equipment repair and/or
adjustment which may be required during acceptance testing.

2. Availability Tests:

Installation and acceptance testing shall include conducting individual availability
tests for each equipment item. Requirements for availability tests are as follows:

a Availability shal be determined in accordance with Quality Assurance
procedures, except for the test duration as specified herein.

b. The availability tests shall consist of the equipment being operated as a
complete standalone entity with the exception that incomplete interfaces
may be simulated. In all other respects, the equipment shall be operated in
the mode that would normally prevail.

C. The duration of each availability test, as a minimum, shall consist of a 5 day
period with the specified availability ratios being met or exceeded over the
total period.

d. Demonstration of equipment reliability shall be accomplished as part of, and
in support of, availability testing. This demonstration shall verify that
predicted reliability has been realized by measured Mean Time Between
Failure (MTBF).
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3.

e Demonstration of equipment maintainability shall aso be accomplished as
part of, and in support of, avalability testing. In this demonstration,
Contractor shall verify that the objectives of the maintainability program
have been realized by measured Mean Time To Repair (MTTR). The
maintainability demonstration shall include preparation and use of a failure

log.

f. Equipment preventive maintenance or service shall be excluded from
measurement of maintainability. However, Contractor shall conduct at least
one period of preventive maintenance during availability testing to
demonstrate compliance with the maintenance plan.

0. Submit availability test reports to PWM for review. Test reports shall
include tabulations of MTBF and MTTR.

Final Acceptance Test.

The following shall apply:

a The final acceptance shall consist of the equipment being operated as a
complete stand-alone entity. The equipment shall be operated in the mode

that would normally prevail.

b. The final acceptance test shall verify to PWM that all security equipment
(both existing and new) operates as a functionally integrated system.

C.  System Commissioning

1.

General:

After al installation and acceptance test requirements specified have been
complied with, the equipment shall be commissioned. After commissioning has
been completed, PWM will take possession of the equipment and utilize it in
accordance with the conditions described in the contract documents.

Prerequisites to System Commissioning:

Outstanding work items that may exist, such as facility interfaces, Project Record
Drawings, and/or in-process change orders, shall be documented and submitted to
PWM for review prior to start of equipment commissioning. Documentation of
outstanding work items shall take the form of punch lists of critical action items
lists which describe the work, the expected completion schedule, and the impact
upon operation. Depending upon the nature of the outstanding work item, PWM
may grant a waiver to accomplish partial commissioning of any of the equipment.
Completion of waived outstanding work items shall then be assigned to the post-
commissioning operations and maintenance.

Commissioning Procedure:

The Commissioning Procedure will be witnessed by PWM. The commissioning
procedure shall be conducted by Contractor and shall consist of a detailed
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inspection, and physical accounting of each equipment item. An operational
demonstration shall then be conducted in which the equipment shall function in the
normal operational mode, and shall operate equipment failure shall terminate the
demonstration. The demonstration shall restart and run for a period of time
designated by PWM after the failure has been corrected. Except for any
outstanding work items as previousy described, this shall complete the
commissioning procedure.

3.10 TRAINING

A.

Description

Contractor shall prepare, administer, and conduct a training program for the designated
Airport personnel for the operation of Security System equipment provisions. Training
shall be in sufficient scope and depth to ensure that all designated personnel who
complete the program shal be fully qualified, certified, and capable to operate the
equipment as installed. Contractor shall provide training, orientation, and “hands-on”
practical familiarization necessary to ensure effective equipment operational use. All
required training shall be completed at least seven (7) prior to scheduled beneficial
occupancy.

Training Aids, Hardware/Equipment, And Materials
Provide and use all training aids such as films, dlides, audio/video tapes, etc. as necessary
to complement instruction and enhance learning. Also provide hardware/equipment,

materials, and other facilities necessary for the use to perform operation and simulated
system and equipment adjustments during training.

Training Manual

Provide Training Manual for trainee use during and after completion of training. The
Training Manuals shall include alist of recommended references useful for learning.

311 OPERATIONS AND MAINTENANCE DOCUMENTATION

Contractor shall provide the DOA with applicable Operations and Maintenance (O& M)
manual(s) which describe the equipment installed under this contract. The O&M
manual(s) shall, as a minimum, consist of an operations section, a maintenance section,
and a drawings section when necessary.

Documentation

Except as otherwise specified, all documentation shall contain sufficient written text and
illustrations necessary to present a full description of the equipment, including an
overview, concept of operation or maintenance, operating instructions using all functions
and capabilities, and interfaces with other systems/subsystems. The requirements are as
follows:

1 System Description:
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ACCESS CONTROL

Describe As Installed

Fully describe the equipment as installed. Present a complete, organized,
and comprehensive overview of the equipment and software provided.
Information presented shall include, but not be limited to the following:

1) Equipment overview description, theory of operation.

2) Overview of recommended equipment operating policies.

3) Summary plans, layouts, and block diagrams, as appropriate.

4) Interrelationships overview of each item of equipment with other
systems and subsystems, equipment, utilities, or other installations.

5) Significant characteristics of the equipment.

6) Other information, as necessary, to achieve a thorough understanding
of the operation of the equipment.

Equipment Functions

Provide a full and comprehensive discussion of the function of each primary
item of equipment.

Equipment Illustrations

Provide line drawings, renderings or photographic illustrations of each item
of equipment. lllustrations shall include assemblies, subassemblies, and
major components. All operating features shall be clearly identified by name
and location on the equipment.

Specia Or Non-Standard Installations

In situations where off-the-shelf items of equipment are combined into
specia or non-standard installations, provide separate sections containing
complete operation related information for each non-standard or specialized
configuration of equipment as installed.

Operating Instructions

Operating instructions shall be clear, smple, and concise for each item of
equipment to be used by operating personnel for day-to-day operation. It
shall be in such format that photocopy of operating instructions for the item
of equipment could be provided to operation for use. Operating instructions
snall consist of:

1) Warning Information. Provide emergency or special warnings,
instructions and procedures pertaining to the equipment.
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System Operation. Provide sequential, step-by-step instructions on
how to properly perform all operational tasks and procedures
associated with equipment operation, in any mode, under both
normal and abnormal and emergency conditions. Also,

instructions on how the operator may test the equipment to verify
correct operation, detect and identify malfunctions, and return the
equipment to normal operation.

Equipment Performance. Provide equipment operational limitations
and how it shall be operated to abtain the best performance. If
applicable, aso provide instructions on how to modify equipment
performance to suit individual needs or conditions.

f. Drawings

Provide all drawings, illustrations, and equipment related reference
materials not provided el sewhere within the manual(s). This documentation
shall be assembled in the manner specified herein, shall be listed in Table of
Contents, and shall contain the following information as a minimum:

1)
2)
3)

4)

5)

6)

3.12 STARTUP SERVICE

Mechanical drawings showing dimensions.

Schematic drawings and diagrams for each item of eguipment.
Equipment schematic drawings.

Contractor shall ensure that the latest Project Record Drawings are
incorporated  in al final copies of manuals as part of the
Completion of Work; and shall update thesein all copiesto reflect
any changes made during Maintenance.

Interface drawings.

Other related documentation.

A.  Engage a factory-authorized service representative to supervise and assist with startup
service. Complete installation and startup checks according to approved procedures that
were developed in "Preparation” Article and with manufacturer's written instructions.

1 Enroll and prepare badges and access cards for Owner's operators, management,
and security personnel.

3.13 PROTECTION

A. Maintain gtrict security during the installation of equipment and software. Rooms
housing the control station, and workstations that have been powered up shall be locked
and secured, with an activated burglar alarm and access-control system reporting to a

ACCESS CONTROL
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Central Station complying with UL 1610, "Central-Station Burglar-Alarm Units," during
periods when a qualified operator in the employ of Contractor is not present.
3.14 DEMONSTRATION
A. Engage a factory-authorized service representative to train Owner's maintenance
personnel to adjust, operate, and maintain the Access Control system. Refer to
Division 01 Section "Demonstration and Training”

B.  Develop separate training modules for the following:

1 Computer system administration personnel to manage and repair the LAN and
databases and to update and maintain software.

2. Operators who prepare and input credentials to man the control station and
workstations and to enroll personnel.

3. Security personnel.
4, Hardware maintenance personnel.

5. Corporate management.

END OF SECTION
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SECTION 28 23 00 - VIDEO SURVEILLANCE

PART 1- GENERAL

11

12

13

RELATED DOCUMENTS

Issued for Permit
October 26, 2009

A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

A.  Section includes a video survelllance system consisting of cameras, digital video
recorder, data transmission wiring, and a control station with its associated equipment.

B. Video surveillance system shal be integrated with monitoring and control system
specified in Division 28 Section "Access Control," which specifies systems integration.

DEFINITIONS

A. AGC: Automatic gain control.

B. BNC: Bayonet Neill-Concelman - type of connector.

C.  B/W: Black and white.

D. CCD: Charge-coupled device.

E. FTP: Filetransfer protocol.

F. IP: Internet protocol.

G. LAN: Local areanetwork.

H. MPEG: Moving picture experts group.

l. NTSC: National Television System Committee.

J. PC: Persona computer.

K.  PTZ: Pan-tilt-zoom.

L. RAID: Redundant array of independent disks.

M.  TCP: Transmission control protocol - connects hosts on the Internet.

N.  UPS: Uninterruptible power supply.

VIDEO SURVEILLANCE
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O.

WAN: Wide area network.

14 SUBMITTALS

A.

Product Data: For each type of product indicated. Include dimensions and data on
features, performance, electrical characteristics, ratings, and finishes.

CCTV Site Survey: For each cameralocation indicated.

1. The Contractor shall conduct a CCTV site survey to verify/determine the scene and
lens size. The Contractor shall use a pole-mounted portable camera and digital
recording device to conduct the survey. If the survey reveals that certain camera
locations do not provide adequate or desired coverage due to an obstruction,
interference, lens selection or other cause, an alternate location or lens will be
selected by Owner and the Engineer.

2. The survey equipment shall be furnished by the Contractor and shall remain the
property of the Contractor. The survey report shall indicate the camera number,
lens size, location (on each photograph of the image of the camera and its agreed
location), time, date and names of representatives present.

3. The Contractor shall conduct site survey for all cameras to be installed. The cost to
survey the site is that sole responsibility of the Contractor.

4. Alternate locations or lens sizes may be submitted in addition to those requested.
Owner will review and approve an alternate submission if they deem it to be
more desirable.

5. Any errors or omissions in the Contractor’s bid by not including the camera survey,
submission, or any other reason is the sole responsibility of the Contractor and
does not constitute grounds for a change request. Provide two weeks advance
notice to Owner and the Engineer prior to commencing the survey.

Shop Drawings: For video surveillance. Include bill of materials, plans, elevations,
sections, details, and attachments to other work.

1 Detail equipment assemblies and indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each
field connection.

2. Functional Block Diagram: Show single-line interconnections between
components for signal transmission and control. Show cable types and sizes.

3. Submit an 1/O points list for each component, with identification of: type of point,
voltage, engineering units, from and to connections. List the capacity provided
and maximum expandable capacity for all components proposed.

4, Dimensioned plan and elevations of equipment racks, control panels, and consoles.
Show access and workspace requirements.
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5. UPS: Sizing calculations.
6. Wiring Diagrams. For power, signal, and control wiring.

D. Equipment List: Include every piece of equipment by model number, manufacturer,
seria number, location, and date of original installation. Add pretesting record of each
piece of equipment, listing name of person testing, date of test, set points of adjustments,
name and description of the view of preset positions, description of alarms, and
description of unit output responses to an aarm.

E. Field quality-control reports.

F. Operation and Maintenance Data: For cameras, power supplies, monitors, digital video
recorders, video switches, and control-station components to include in emergency,
operation, and maintenance manuals. In addition to items specified in Divison 01
Section "Operation and Maintenance Data," include the following:

1 Lists of spare parts and replacement components recommended to be stored at the
site for ready access.

G.  Waranty: Sample of special warranty.

H.  Format: Submittal drawings shall be provided in 3-ring binders, with index and tabbed
sections, three (3) copies, for review and approval by Owner and one (1) copy for the
Engineer asfollows:

1 Project Schedule: The Contractor shall submit a complete schedule of his activities
on this project for review by the Engineer. These shall include but are not limited
to: Submittal Phase, Installation Phase, Configuration Phase, Start-up Phase,
Training, Testing and Final Inspection/ Acceptance.

2. “System” testing procedure.

3. Detailed equipment cabinet, console and rack layouts.

4, Detailed wiring schematics and point-to-point wiring diagrams.

5. Technical data sheets and product manuals for all products proposed.

6. Trouble reporting procedures including names, address, phone numbers, hours of
operation, escalation procedures and guaranteed response times.

7. List all required training included for the Owner to operate equipment correctly,
make changes, test system, gather performance statistics, and perform maintenance
or trouble shooting procedures, and additional recommended training, source of
that training and costs. Included training shall be provided for a minimum of 5
people, for 40 hours each, within 150 miles of the Airport. Training shall be
videotaped for future referral. Include cost to provide 5 copies of that training
video recording in VHS format. All training provided by Manufacturer’s direct
factory trained engineers.
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8. Name of the Contractors Project Manager, and phone number, (who will be the
primary contact for the Owner). This person must have an extensive background
in integrating security systems. A resume listing experiences must be submitted
with the bid.

9. Name of the Technical support contact, and phone number.

10. Name of the Account Manager, and phone number.

11. Maintenance schedule for proposed equipment.

12.  Provide component labeling samples to include: component naming conventions,
component type, component manufacturer, component model number,
configuration and location. Labeling plan must be in accordance with
ANSI/TIA/EIA-606 standard. The labeling plan shall be coordinated with the
existing plan used by OCC staff for existing equipment.

13. Copies of certifications and successful completed manufacturer training courses
for components proposed, and authorization to distribute and install these products.

14. List of recommended spare parts and equipment that the Airport should keep on
hand.

15. Defined test process for installed network, including test equipment used, test
method and expected results.

16. Programming Plan for American Dynamics head end.

15 QUALITY ASSURANCE

A.

Electrical Components, Devices, and Accessories. Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

Comply with NECA 1.
Comply with NFPA 70.

Electronic data exchange between video surveillance system with an access-control
system shall comply with SIA TVAC.

16 PROJECT CONDITIONS

A.

Environmental Conditions: Capable of withstanding the following environmental
conditions without mechanical or electricall damage or degradation of operating

capability:

1 Control Station: Rated for continuous operation in ambient temperatures of 60 to
85 deg F and arelative humidity of 20 to 80 percent, noncondensing.
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2. Interior, Controlled Environment: System components, except central-station
control unit, installed in temperature-controlled interior environments shall be
rated for continuous operation in ambient temperatures of 36 to 122 deg F dry bulb
and 20 to 80 percent relative humidity, noncondensing. Use NEMA 250, Type 1
enclosures.

3. Exterior Environment: System components installed in locations exposed to
weather shall be rated for continuous operation in ambient temperatures of minus
30 to plus 122 deg F dry bulb and 20 to 90 percent relative humidity, condensing.
Rate for continuous operation when exposed to rain as specified in NEMA 250,
winds up to 85 mph. Use NEMA 250, Type 4X enclosures.

4, Hazardous Environment: System components located in areas where fire or
explosion hazards may exist because of flammable gases or vapors, flammable
liquids, combustible dust, or ignitable fibers shall be rated, listed, and installed
according to NFPA 70.

5. Corrosive Environment: System components subject to corrosive fumes, vapors,
and wind-driven salt spray in coastal zones. Use NEMA 250, Type 4X enclosures.

6. Security Environment:  Camera housing for use in high-risk areas where
surveillance equipment may be subject to physical violence.

1.7 WARRANTY

A.

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair
or replace components of cameras, equipment related to camera operation, and control-
station equipment that fail in materials or workmanship within specified warranty period.

1 Warranty Period: Three years from Opening Date.

18 COORDINATION

A.

No changes or modifications of any existing airport security system equipment or
operation, may take place without authorization from the designated owner's security
representative.

PWM security requires a minimum of two (2) week’s notice prior to the start of security
system or equipment. During this period, PWM security will advise when work can
proceed and of any special actions which must take place. Coordination with PWM
security is required for every step of the addition/removal process.

All new CCTV hardware shall be coordinated and approved with PWM Security prior to
installation.

A coordination meeting between the security contractor and PWM shall be required prior
to the start of shop drawings in order to ensure a complete understanding of the project
requirements.
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E. All work to the existing security system shal be performed between the hours of
midnight and 5:00am or as directed by PWM security. The contractor shall notify PWM
a minimum of 72 hours in advance prior to the need to modify any elements of the
existing security system. All work to the existing security system shall take place in the
presence of arepresentative of PWM security.

F.  All shop drawings shall be approved by both PWM and the project engineer before the
start of construction. The contractor shall provide for added reviewa time on any shop
drawing submittals requiring TSA approval.

G. The security contractor shall coordinate with the electrical contractor to ensure that
proper power is supplied at al security equipment as required. Areas requiring
coordination with the € ectrical contractor include, but are not limited to:

1 Each outdoor security camera

2. Each PTZ security camera

PART 2 - PRODUCTS

21 SYSTEM REQUIREMENTS
A.  The system shall be as specified herein, as shown on the Contract Drawings and/or as
approved by the Engineer. Any discrepancy between these sources becomes the
Engineer’ sfinal decision asto the correct configuration.

B.  The surveillance system shall be fully compliant with the project documents and the
PWM Security Plan.

C. Thegenera areasthat will be covered by surveillance will include:
1. Ticket Counters
2. Security Checkpoint Areas
3. Public Lobby Areas
4, Roadway/Curbside Baggage Areas
5. Administrative/Tenant Areas
6. Airside Access Doors and Gates
7. Baggage Handling Areas
8. Federal Inspection Services Areas

9. All External Entrances
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D. The exact location for all equipment is to be coordinated with the Owner and the
Engineer and others.

E. The system installation shall be coordinated with all other trades working in the
buildings. 120VAC to CCTV equipment to be provided by others.

F.  Video-signa format shall comply with NTSC standard, composite interlaced video.
Composite video-signal termination shall be 75 ohms.

G. Integration: All components shall be capable of integrating and interfacing into the
existing video surveillance system.

1 All components must have the ability to be controlled and configured by the
existing surveillance system head end in the PWM Operations Center.

2. The PWM Operations Center shall have the ability to automatically monitor and
record all cameras when an “event” occurs, when an alarm contact closes, or on
demand. The PWM Operations Center shall be able to observe any live feed or
recorded images without loss of time in local record.

H.  The system shal be programmed by an American Dynamics authorized and trained
subcontractor. The surveillance system shall be delivered with the most current version
of software and hardware, with free software upgrades to all components for thefirst year
after system cutover.

l. The surveillance system shall provide local monitoring at the Security Checkpoint and
OSR Room for the TSA. This shall be accomplished by furnishing a PC in each room
which can access the CCTV Ethernet network. Software and training shall be provided at
each PC to enable viewing of cameras specifically required for viewing by the TSA.

J. The system shall be flexible and user configurable. Cameras, monitors, etc. can be
assigned to groups for use by different functional groups.

K. Digital recording with the American Dynamics digital recording hardware shall be
included in the system. The American Dynamics devices shall communicate through a
network link to the PWM Operations Center where the images shall be monitored. All
video recording will take place on the American Dynamics devices in the new IDF s and
MDF.

L. The existing PWM Operations Center shall be furnished with a software upgrade from
American Dynamics to allow for the viewing of video feeds captured by remote DVRs
being installed by this project. The software upgrade shall give the PWM staff in the
Operation Center full control of any remote DVR at the project site.

M.  All video inputs shall have the capability to enter text for identification in the frame's
edge. Submit the camera names for approval by the Owner. The Contractor shall
program them into the American Dynamics digital recording hardware.

N.  All American Dynamics digital recording hardware shall be mounted into equipment
racks. If the equipment has no rack mounting capabilities, then the Contractor must
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provide a shelf or adapter bracket for that equipment. The rack shall be neat and
ergonomic, with no cables exposed and no need to move equipment in order to use it.

O. Theproject shall install both fixed and PTZ cameras. Fixed cameras shall be configured
during a camera survey with the PWM staff to best capture views of the areas for
recording. PTZ cameras shall be installed as per the camera survey and set to record at
al times. All PTZ sshall be controllable by the PWM Operations Center.

P. Coordinate with the Electrical Contractor for Surge Protection as required.

Q. The Contractor shall be responsible for ground loop isolation. Include in the bid price for
the correction of any ground loop problem that occurs on the project.

R.  The Contractor shall be responsible to train key personnel in the normal operating
procedures, correct equipment uses and capabilities, maintenance and trouble shooting of
the installed system. All training shall be videotaped to allow the Owner to review the
training in the future with new employees.

S.  Thefollowing items are critical for the success of the system and shall be provided in the
system configuration.

1 Expandability - The system must allow for modular growth and increase in the
number of ports and control points.

2. Scalability: The ability for the system to be grown, in terms of speeds and camera
counts, with only changes of modular components, rather than the entire system.

3. Redundancy: A single failure in the network may not interrupt the remaining
Security services.

4, Management: Components shall be capable of being managed to quickly identify
problems or trouble spots that require attention.
2.2 DIGITAL IMAGE STORAGE
A.  All video images shall be stored in adigital fashion.
B.  The standard storage for video images shall be configured as follows
1. Cameras focused on access control doors shall record at 4 CIF @ 1 frames per
second (fps) when video motion is not detected, or at 15 fps during motion (plus

three minutes). This recording capability shall occur 24x7x365.

2. Cameras viewing circulation areas shall record at 4 CIF @ 15 frames per second
(fps) at al times. This recording capability shall occur 24x7x365.

3. High Profile Checkpoint Cameras shall record at 4 CIF @ 1 frames per second

(fps) at all times, or at 15 fps during video motion detection (plus fifteen minutes).
This recording capability shall occur 24x7x365.
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C. Thedigital recording equipment shall be provided with a growth factor of 50%.

D.  Operator shall be able to play back images without loss of time in recording images.

2.3 VIDEO MOTION ALERTING.

A.  The surveillance system shall provide the ability to detect motion from the video image
through the digital video recorder. Motion is determined by the system through “scene
illumination” changes or the like.

B.  Program the system to aarm in the event there is motion. The system shall direct the live
image to the Operator’s monitor at the monitoring station and alert them of a possible
event. On PTZ cameras the alarm should aso trigger a preset position for the camera.

24 CAMERA CONTROL

A.  The system shall provide the ability for Operator to view live images and if a PTZ
camera, control the cameras producing those images.

B.  The system shall be integrated seamlessly for camera selection and PTZ control through
receiver/drivers either external to the camera or integrated with the camera.

C. Easy to use camera pre-sets and automated camera selection shall be programmed into
the system for events and to meet PWM requirements. Camera presets shall have stored
parameters that automatically adjust the image quality of the camera.

25 PLAY BACK CAPABILITIES.

A. The digital recording system shall continue to record al live camera feeds during
searches and playbacks. No lost time in video images will be acceptable.

B.  Playback shall possess features to make event review easier including, rewind, pause/still
frame, variable speed playback, etc. without altering the recorded images.

C. Event time, date and camera name shall aways be available in the video image.

2.6 SECURITY CHECKPOINT SCREENING

A.  The Supervisor's station in the TSA space on the 4™ floor shall be equipped with a
computer with the following specifications:

1. Intel Core Duo processor at 2.5 GHz or greater
2. 4 GB RAM or grester
3. NVIDIA GeForce 9800 with 256 MB of DDR2 SDRAM or greater

4, 120 GB disk drive or greater
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5. DVD-ROM/CD-RW Drive
6. Minimum of 2 USB 2.0 ports

7. Network Interface Card (Ethernet IEEE 802.3 10/100/1000 BaseT Gigabit

Ethernet)
8. Mouse
9. Keyboard

10. Fully updated version of Microsoft Windows XP or greater
11. Five(5) year protection plan or greater

B.  The computer shall be furnished with a twenty (20) inch or greater high resolution LCD
screen for image viewing.

C.  The computer shall be networked via a RM5 jack to the IDF room on Level 4 of the
PWM Expansion. The computer shall reside on the PWM Security network and have
access to the CCTV images being captured by PWM DVRs.

D.  The contractor shall provide software on the computer to allow for monitoring (ONLY')
of CCTV images from any or all of the checkpoint cameras. The contractor shall
coordinate with PWM and the TSA to correctly identify all cameras which will be
viewed. At no time shall this viewing station be capable or atering or modifying any
settings or video images on the PWM CCTV system.

2.7 OSR ROOM SCREENING

A. A dation in the OSR TSA space on the 1% floor shall be equipped with a computer with
the following specifications:

1. Intel Core Duo processor at 2.5 GHz or greater

2. 4 GB RAM or grester

3. NVIDIA GeForce 9800 with 256 MB of DDR2 SDRAM or greater
4, 120 GB disk drive or greater

5. DVD-ROM/CD-RW Drive

6. Minimum of 2 USB 2.0 ports

7. Network Interface Card (Ethernet IEEE 802.3 10/100/1000 BaseT Gigabit

Ethernet)
8. Mouse
9. Keyboard
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2.8

10. Fully updated version of Microsoft Windows XP or greater
11. Five(5) year protection plan or greater

The computer shall be furnished with a twenty (20) inch or greater high resolution LCD
screen for image viewing.

The computer shall be networked via a RM5 jack to the IDF room on Level 2 of the
PWM Expansion. The computer shall reside on the PWM Security network and have
access to the CCTV images being captured by PWM DVRs.

The contractor shall provide software on the computer to allow for monitoring (ONLY))
of CCTV images from any portion of the checked baggage screening areas. The
contractor shall coordinate with PWM and the TSA to correctly identify al cameras
which will be viewed. At no time shal this viewing station be capable or atering or
modifying any settings or video images on the PWM CCTV system.

The contractor must coordinate with the Baggage Handling System contractor to add
software required for the Baggage System. This software will be installed by the BHS
contractor on the computer being provided by the Security Contractor.

IMAGE EXPORT

A.

B.

Still images shall be able to be printed to a high-resolution color printer.

Video segments or clips shall be able to be recorded on VHS recorders for use by
external sources.

INTEGRATION — Provide the ability to add/integrate alarm and control systems
including, but not limited to:

1 Controlled access systems including:
a Door access controls, card readers, key pads, biometric systems, etc.
b. Automatic doors.
2. Production and configuration of access card with:
a Photographic capabilities.
b. Tamper resistant features.
C. Common partitioned user database.
d. Automatic expiration features.
3. Input of other alarm signals such as, but not limited to:

a Fire alarms.
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b. Metal detectors.
C. Environmental system alarms (pumps, HVAC, etc.)
d. Panic or duress buttons.

e Silent darms.

29 CABLING

All distribution cables (fiber or copper) shall beinstalled in EMT conduit.

All cables are to be tagged in accordance with the component labeling plan, as directed
by PWM and Engineer.

No cable shall be exposed to any physical damage. Cables shall be protected from point
of termination to point of termination. No cables are to be installed where visible.

210 LABELING

A.

All components shall follow the labeling plan as directed by PWM and the Engineer and
must be updated for an as-built submittal. Thiswill include all cables and equipment.

The Contractor will label all components following this plan, using permanent/legible
typed or machine engraved labels.

Handwritten labels are not acceptable.
Plastic embossing tape is not acceptable.

All labels shall be machine printed on clear or opaque tape, stenciled onto adhesive
labels, or type written onto adhesive labels. The font shall be at least one-eighth inch
(1/8") in height, block characters, and legible. The text shall be of a color contrasting
with the label such that it may be easily read. If labeling tape is utilized, the width of the
tape shall not exceed 3/8", and the font color shall contrast with the background, or as
detailed on Drawings.

All components shall be labeled with: component name or number and port assignment.
Labeling plan to include nearest room number, end-user name, etc.

A schematic plan clearly labeled with all component names and numbers shall be
included in the as-built drawings. All labels shall correspond to labeling plan, component
informational matrix, and with final test reports.

211 INDOOR AND OUTDOOR FIXED CAMERAS

A.

Basis-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings (PELCO CC3751H-2) or a comparable product to be reviewed by
the Engineer as an approved equal.
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B. Color CCD:

1 Interline Transfer Imager: 1/3-inch, NTSC signaling
2. White Balance: Automatic
3. Iris Control: Electronic
4, Automatic Gain Control: Manually selectable
5. Minimum Illumination:  0.03 [ux
6. Video Output: 1 Vp-p, 75 ohms
7. Signal-to-Noise Ratio:  >50dB (AGC off)
8. Backlight Compensation: Manually selectable
9. Signal Processing:  Digital signal processing
10. LensMount: C/CS mount (adjustable)
11. Certifications:. UL and CE approva
C.  Electrical:
1 Input Voltage:  18-30 VAC
2. Power Consumption: 4 watts maximum
3. Video Output: 75 ohms terminated
4, Power Connection:  2-pin terminal strip
5. Video Connector:BNC
6. LensJack:  4-pin connector

212 INDOOR AND OUTDOOR PTZ CAMERAS

A. Bass-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings (PELCO SPECTRA V) or a comparable product to be reviewed
by the Engineer as an approved equal.

B. Zoom must be at least 35X

C. Electrical:

1.

2.

Input Voltage: 18-32 VAC

Power Consumption: 23 watts maximum w/o heater (73 watt with heater)
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D.

3. Video Output: 75 ohms terminated
4, Video Connector: BNC

Control of each PTZ camera must be capable by personnel within the PWM Operation
Center.

213 LENSES

A.

Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings (PELCO 13VD Series) or a comparable product to be reviewed by
the Engineer as an approved equal.

Description:  Optical-quality coated lens, designed specifically for video-surveillance
applications and matched to specified camera. Provide color-corrected lenses with C or
CS mounting type and electronic iris. Iris shall have circuit set to maintain a constant
video level in varying lighting conditions.

Size lenses as indicated on Drawings, although some changes in the field may be made
based on field conditions observed during the CCTV Site Survey.

214 POWER SUPPLIES

A.

Basis-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings (Altronix R2416UL) or a comparable product to be reviewed by
the Engineer as an approved equal.

Cameras within or mounted on building shall be powered by power supplies located
within the IDF and MDF rooms as specified on Drawing. Each power supply shall meet
or exceed the following specifications:

1 Outputs for 16 cameras

2. Circuit breaker protection; includes breakers that reset

3. 120 VAC @ 3 amp input

4, 24 VVAC output or 28 VAC output for longer wire runs

5. UL and CE approva

6. AC power indicator with power on/off switch

7. Compatible with specified cameras

8. Cabinet enclosure suitable for wall mounting

9. Operating temperature within 35° to 120°F

Power supplies are not to be filled to more than 85% capacitor (or 13 cameras).
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D.  Power supply must be rack mountable in astandard 19" rack.

215 CAMERA-SUPPORTING EQUIPMENT

A. Bass-of-Design Product: Subject to compliance with regquirements, provide product
indicated on Drawings or comparable product to be reviewed by the Engineer as an
approved equal .

B. Minimum Load Rating: Rated for load in excess of the total weight supported times a
minimum safety factor of two.

C.  Mounting Brackets for Fixed Cameras. Type matched to items supported and mounting
conditions. Include manual pan-and-tilt adjustment.

D. Protective Housings for Fixed and Movable Cameras: Steel enclosures with internal
camera mounting and connecting provisions that are matched to camera/lens combination
and mounting and installing arrangement of camera to be housed.

1 Tamper switch on access cover sounds an alarm signal when unit is opened or
partialy disassembled. Central-control unit shall identify tamper alarms and
indicate location in alarm display. Tamper switches and central-control unit are
specified in Division 28 Section "Intrusion Detection.”

2. Camera Viewing Window: Polycarbonate or Lexan window, aligned with camera
lens.

3. Duplex Receptacle: Internally mounted.

4, Alignment Provisions. Camera mounting shall provide for field aiming of camera
and permit removal and reinstallation of camera lens without disturbing camera
alignment.

5. Built-in, thermostat-activated heater and blower units for uncontrolled
environments. Units shall be automatically controlled so the environmental limits
of the camera equipment are not exceeded.

6. Sun shield shall not interfere with normal airflow around the housing.

7. Mounting bracket and hardware for wall or ceiling mounting of the housing.
Bracket shall be of same materia as the housing; mounting hardware shall be
stainless stedl.

8. Finish:  Housing and mounting bracket shall be factory finished using
manufacturer's standard finishing process suitable for the environment.

2.16 DIGITAL VIDEO RECORDERS

A. Bass-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings (American Dynamics Intellex ULTRA).
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B. All network video recorders will be rack mounted and located in MDF and IDF rooms as
indicated on Drawings.

C. The System shall be provided with an internal hard drive capable of recording greater
than 30 days using the following parameters:

1. Resolution — 4CIF

2. Video Mode—NTSC

3. Quality — Normal

4, Frame Rate Per Camera— 15 fps
5. Number of Cameras — 16

6. Record Audio — Off

D. All existing American Dynamics Intellex Digital Video Recorders in the PWM
Operations Center shall be furnished with a software upgrade to the newest version of
software by American Dyanmics.

E. A software package by American Dynamics shall be furnished in the PWM Operations
Center to allow for video control and viewing of the remote DV R units being installed by
this project. The PWM Operations Center shall have the ability to have complete control
over all remote DVR settings through this software.

2.17 COAXIAL CABLE

A. General Coaxial Cable Requirements: Broadband type, recommended by cable
manufacturer specifically for CCTV transmission applications. Coaxial cable and
accessories shall have 75-ohm nominal impedance with a return loss of 20 dB maximum

from 7 to 806 MHz.

B. RG-6/U: NFPA 70, TypeCM. To be used between all cameras and network video
recorders.

1 No. 18 AWG, solid copper conductor; gas-injected, PE insulation.
2. Shielded with 95 percent bare copper braid.

3. Jacketed with black PVC.

4, Suitable for indoor installations.

C. RG59/U: NFPA 70, Type CM. Only to be used for distances less than 100 ft in IDF and
MDF rooms.

1 No. 20 AWG, solid copper conductor; gas-injected, PE insulation.

2. Shielded with 95 percent bare copper braid.
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D.

3. Jacketed with black PV C.
4, Suitable for indoor installations.

Coaxial-Cable Connectors: Type BNC, 75 ohms.

2.18 RS-485 CABLE

A.

Standard Cable: NFPA 70, Type CM.

1 Paired, 2 pairs, twisted, No. 22 AWG, stranded (7x30) tinned copper conductors.
2. PV C insulation.

3. Unshielded.

4.  PVCjacket.

5. Flame Resistance: Comply with UL 1581.

Plenum-Rated Cable: NFPA 70, Type CMP.

1 Paired, 2 pairs, No. 22 AWG, stranded (7x30) tinned copper conductors.
2. Fluorinated ethylene propylene insulation.

3. Unshielded.

4, Fluorinated ethylene propylene jacket.

5. Flame Resistance: NFPA 262, Flame Test.

219 SIGNAL TRANSMISSION COMPONENTS

A.

Cablee Coaxial cable elements have 75-ohm nomina impedance. Comply with
requirements in Division 28 Section "Conductors and Cables for Electronic Safety and
Security."

Video Surveillance Coaxial Cable Connectors: BNC type, 75 ohms. Comply with
requirements in Division 28 Section "Conductors and Cables for Electronic Safety and
Security."
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PART 3 - EXECUTION

31 EXAMINATION
A.  Examine pathway elements intended for cables. Check raceways and other elements for
compliance with space allocations, installation tolerance, hazards to camera installation,
and other conditions affecting installation.

B. Examine roughing-in for LAN, WAN, and IP network before device installation.

C.  Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 WIRING

A.  Wiring Method: Install cables in raceways unless otherwise indicated.

B. Wiring within Enclosures: Bundle, lace, and train conductors to terminal points with no
excess and without exceeding manufacturer's limitations on bending radii. Provide and
use lacing bars and distribution spools.

C. Splices, Taps, and Terminations: For power and control wiring, use numbered terminal
strips in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.
Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified
in UL 486A-486B.

D. For LAN connection and fiber-optic and copper communication wiring, comply with
Divison 27 Sections "Communications Backbone Cabling” and "Communications
Horizontal Cabling.”

33 INSTALLATION OF CONDUCTORS AND CABLES

A.  Comply with NECA 1.

B. Conductors. Size according to system manufacturer's written instructions unless
otherwise indicated.

C.  Genera Requirementsfor Cabling:
1. Comply with TIA/EIA-568-B.1.
2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."
3. Terminate all conductors; no cable shall contain unterminated elements. Make

terminations only at indicated outlets, terminals, and cross-connect and patch
panels.
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4.

Cables may not be spliced. Secure and support cables at intervals not exceeding
30 inches and not more than 6 inches from cabinets, boxes, fittings, outlets, racks,
frames, and terminals.

Bundle, lace, and train conductors to terminal points without exceeding
manufacturer's limitations on bending radii, but not less than radii specified in
BICSI ITSIM, "Cabling Termination Practices’ Chapter. Install lacing bars and
distribution spools.

Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice
cable between termination, tap, or junction points. Remove and discard cable if
damaged during installation and replace it with new cable.

Cold-Wesather Installation: Bring cable to room temperature before dereeling.
Heat lamps shall not be used for heating.

Pulling Cable: Comply with BICSI ITSIM, Ch. 4, "Pulling Cable." Monitor cable
pull tensions.

D.  Separation from EMI Sources:

1.

Comply with BICSI TDMM and TIA-569-B recommendations for separating
unshielded copper voice and data communication cable from potentia EMI
sources, including electrical power lines and equipment.

Separation between open communications cables or cables in nonmetallic
raceways and unshielded power conductors and electrical equipment shall be as
follows:

a Electrical Equipment Rating Less Than 2 kVA: A minimum of 5 inches.

b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 12
inches.

C. Electrical Equipment Rating More Than 5 kVA: A minimum of 24 inches.

Separation between communications cables in grounded metallic raceways and
unshielded power lines or electrical equipment shall be as follows:

a Electrical Equipment Rating Less Than 2 kVA: A minimum of 2-1/2
inches.

b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 6
inches.

C. Electrical Equipment Rating More Than 5 kVA: A minimum of 12 inches.
Separation between communications cables in grounded metallic raceways and
power lines and electrical equipment located in grounded metallic conduits or

enclosures shall be as follows:

a Electrical Equipment Rating Less Than 2 kVA: No requirement.
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b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 3
inches.

C. Electrical Equipment Rating More Than 5 kVA: A minimum of 6 inches.

5. Separation between Cables and Electrical Motors and Transformers, 5 kVA or HP
and Larger: A minimum of 48 inches.

6. Separation between Cables and Fluorescent Fixtures: A minimum of 5 inches.

34 VIDEO SURVEILLANCE SYSTEM INSTALLATION

A.

B.

Install cameras level and plumb.

Unless noted otherwise on Drawings, install cameras with 84-inch- minimum clear space
below cameras and their mountings. Change type of mounting to achieve required
clearance.

Set pan unit and pan-and-tilt unit stops to suit final camera position and to obtain the field
of view required for camera. Connect all controls and alarms, and adjust.

Install power supplies and other auxiliary components at control stations unless otherwise
indicated.

Install tamper switches on components indicated to receive tamper switches, arranged to
detect unauthorized entry into system-component enclosures and mounted in self-
protected, inconspicuous positions.

Avoid ground loops by making ground connections only at the control station.

1. For 12- and 24-V dc cameras, connect the coaxial cable shields only at the monitor
end.

Identify system components, wiring, cabling, and terminas according to Division 26
Section "ldentification for Electrical Systems.”

35 FIELD QUALITY CONTROL

A.

Genera
Contractor shall be required to conduct an Installation Test and total Acceptance Test
upon completion of equipment installation. Testing shall be coordinated with other

contractor(s), as necessary, to demonstrate that all interfaces have been successfully
implemented.

Installation and Acceptance Test Procedures and Reports

1. General:
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Installation and acceptance tests shall be conducted in the normal operational
environment to the maximum extent possible. The tests shall represent operation
in the normal mode in which each system will operate. If interfaces are
incomplete, provide simulation of those interfaces so that the system may be tested
as a complete and stand-alone entity. Perform all equipment repair and/or
adjustment which may be required during acceptance testing.

2. Availability Tests:

Installation and acceptance testing shall include conducting individual availability
tests for each equipment item. Requirements for availability tests are as follows:

a Availability shal be determined in accordance with Quality Assurance
procedures, except for the test duration as specified herein.

b. The availability tests shall consist of the equipment being operated as a
complete standalone entity with the exception that incomplete interfaces
may be simulated. In all other respects, the equipment shall be operated in
the mode that would normally prevail.

C. The duration of each availability test, as a minimum, shall consist of a 5 day
period with the specified availability ratios being met or exceeded over the
total period.

d. Demonstration of equipment reliability shall be accomplished as part of, and
in support of, availability testing. This demonstration shall verify that
predicted reliability has been realized by measured Mean Time Between
Failure (MTBF).

e Demonstration of equipment maintainability shall also be accomplished as
part of, and in support of, availability testing. In this demonstration,
Contractor shall verify that the objectives of the maintainability program
have been realized by measured Mean Time To Repair (MTTR). The
maintainability demonstration shall include preparation and use of a failure
log.

f. Equipment preventive maintenance or service shall be excluded from
measurement of maintainability. However, Contractor shall conduct at |east
one period of preventive maintenance during availability testing to
demonstrate compliance with the maintenance plan.

0. Submit availability test reports to PWM for review. Test reports shall
include tabulations of MTBF and MTTR.

3. Final Acceptance Test.

The following shall apply:

a The final acceptance shall consist of the equipment being operated as a
complete stand-alone entity. The equipment shall be operated in the mode
that would normally prevail.

b. The final acceptance test shall verify to PWM that all security equipment
(both existing and new) operates as a functionally integrated system.

C.  System Commissioning

1. General:
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After al installation and acceptance test requirements specified have been
complied with, the equipment shall be commissioned. After commissioning has
been completed, PWM will take possession of the equipment and utilize it in
accordance with the conditions described in the contract documents.

2. Prerequisites to System Commissioning:

Outstanding work items that may exist, such as facility interfaces, Project Record
Drawings, and/or in-process change orders, shall be documented and submitted to
PWM for review prior to start of equipment commissioning. Documentation of
outstanding work items shall take the form of punch lists of critical action items
lists which describe the work, the expected completion schedule, and the impact
upon operation. Depending upon the nature of the outstanding work item, PWM
may grant a waiver to accomplish partial commissioning of any of the equipment.
Completion of waived outstanding work items shall then be assigned to the post-
commissioning operations and maintenance.

3. Commissioning Procedure:

The Commissioning Procedure will be witnessed by PWM. The commissioning
procedure shall be conducted by Contractor and shall consist of a detailed
inspection, and physical accounting of each equipment item. An operational
demonstration shall then be conducted in which the equipment shall function in the
normal operational mode, and shall operate equipment failure shall terminate the
demonstration. The demonstration shall restart and run for a period of time
designated by PWM after the failure has been corrected. Except for any
outstanding work items as previoudy described, this shall complete the
commissioning procedure.

3.6 TRAINING

A.

Description

Contractor shall prepare, administer, and conduct a training program for the designated
Airport personnel for the operation of Security System equipment provisions. Training
shall be in sufficient scope and depth to ensure that all designated personnel who
complete the program shal be fully qualified, certified, and capable to operate the
equipment as installed. Contractor shall provide training, orientation, and “hands-on”
practical familiarization necessary to ensure effective equipment operational use. All
required training shall be completed at least seven (7) prior to scheduled beneficial
occupancy.

Training Aids, Hardware/Equipment, And Materials

Provide and use all training aids such as films, dlides, audio/video tapes, etc. as necessary
to complement instruction and enhance learning. Also provide hardware/equipment,
materials, and other facilities necessary for the use to perform operation and simulated
system and equipment adjustments during training.
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C. Traning Manual
Provide Training Manual for trainee use during and after completion of training. The
Training Manuals shall include alist of recommended references useful for learning.
3.7 OPERATIONS AND MAINTENANCE DOCUMENTATION
Contractor shall provide the DOA with applicable Operations and Maintenance (O& M)
manual(s) which describe the equipment installed under this contract. The O&M
manual(s) shall, as a minimum, consist of an operations section, a maintenance section,
and a drawings section when necessary.
A.  Documentation
Except as otherwise specified, all documentation shall contain sufficient written text and
illustrations necessary to present a full description of the equipment, including an
overview, concept of operation or maintenance, operating instructions using all functions
and capabilities, and interfaces with other systems/subsystems. The requirements are as
follows:
1 System Description:
a Describe As Installed
Fully describe the equipment as installed. Present a complete, organized,
and comprehensive overview of the equipment and software provided.
Information presented shall include, but not be limited to the following:
1) Equipment overview description, theory of operation.
2) Overview of recommended equipment operating policies.
3) Summary plans, layouts, and block diagrams, as appropriate.
4) Interrelationships overview of each item of equipment with other
systems and subsystems, equipment, utilities, or other
installations.
5) Significant characteristics of the equipment.

6) Other information, as necessary, to achieve athorough
understanding of the operation of the equipment.

b. Equipment Functions

Provide a full and comprehensive discussion of the function of each primary
item of equipment.

C. Equipment Illustrations
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Provide line drawings, renderings or photographic illustrations of each item
of equipment. Illustrations shall include assemblies, subassemblies, and
major components. All operating features shall be clearly identified by
name and location on the equipment.

d. Specia Or Non-Standard I nstallations

In situations where off-the-shelf items of equipment are combined into
specia or non-standard installations, provide separate sections containing
complete operation related information for each non-standard or specialized
configuration of equipment as installed.

e Operating Instructions

Operating instructions shall be clear, smple, and concise for each item of
equipment to be used by operating personnel for day-to-day operation. It
shall be in such format that photocopy of operating instructions for the item
of equipment could be provided to operation for use. Operating instructions
snall consist of:

1) Warning Information. Provide emergency or special warnings,
instructions and procedures pertaining to the equipment.

2) System Operation. Provide sequential, step-by-step instructions on
how to properly perform all operational tasks and procedures
associated with equipment operation, in any mode, under both
normal and abnormal and emergency conditions. Also, instructions
on how the operator may test the equipment to verify correct
operation, detect and identify malfunctions, and return the equipment
to normal operation.

3) Equipment Performance. Provide equipment operational limitations
and how it shall be operated to obtain the best performance. |If
applicable, aso provide instructions on how to modify equipment
performance to suit individual needs or conditions.

f. Drawings

Provide all drawings, illustrations, and equipment related reference

materials not provided el sewhere within the manual(s). This documentation

shall be assembled in the manner specified herein, shall be listed in Table of

Contents, and shall contain the following information as a minimum:

1) Mechanical drawings showing dimensions.

2) Schematic drawings and diagrams for each item of equipment.

3) Equipment schematic drawings.

4) Contractor shall ensure that the latest Project Record Drawings are
incorporated in all final copies of manuals as part of the
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Completion of Work; and shall update thesein all copiesto reflect
any changes made during Maintenance.

5) Interface drawings.

6) Other related documentation.

3.8 ADJUSTING

A.  Occupancy Adjustments: When requested within 12 months of date of Substantial
Completion, provide on-site assistance in adjusting system to suit actual occupied
conditions. Provide up to two visits to Project during other-than-normal occupancy hours
for this purpose. Tasks shall include, but are not limited to, the following:

1.

2.

3.9 CLEANING

Check cable connections.

Check proper operation of cameras and lenses. Verify operation of auto-iris lenses
and adjust back-focus as needed.

Adjust all preset positions; consult Owner's personnel.

Recommend changes to cameras, lenses, and associated equipment to improve
Owner's use of video surveillance system.

Provide a written report of adjustments and recommendations.

A. Clean installed items using methods and materials recommended in writing by
manufacturer.

B. Clean video-surveillance-system components, including camera-housing windows,
lenses, and monitor screens.

3.10 DEMONSTRATION

A.  Train Owner's maintenance personnel to adjust, operate, and maintain video-surveillance
equipment. The assistance of a factory-authorized service representative is recommend
but not required.

END OF SECTION

VIDEO SURVEILLANCE 282300- 25



Portland International Jetport (PWM) Issued for Permit
Gensler Project 09.6395.000 October 26, 2009

SECTION 28 31 00 - FIRE DETECTION AND ALARM

PART 1 GENERAL
11 RELATED DOCUMENTS

A Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 thru 34 Specification Sections, apply
to this Section.

B. Specification Section 271300 — Communications Backbone and Horizontal
Cabling

1.2 DESCRIPTION

A Existing Condition: The fire alarm system at the Portland International Jetport is
a two node SimplexGrinnell 4020 network, consisting of addressable and
conventional devices with two annunciator panels.

B. The contractor shall demolish, and furnish, install equipment, materials, tools,
labor, programming, drawings, calculations, testing and provide associated
documentation for a complete peer to peer, global annunciation, fiber optic
networked fire alarm system with municipal signal transmission of alarms as
described by these plans and specifications for the Portland International Jetport
expansion and existing facility.

C. The scope of work shall include the following:

1. One (1) SimplexGrinnell 4100U FACP, associated transponder cabinets,
booster power supplies, amplifiers, initiating devices, notification
appliances, control and monitor modules and associated relays for
building safety interfaces for terminal expansion. Programming, points
list and sequence of operation to be approved by the Owner, Engineer
and City of Portland Fire Department.

2. One (1) SimplexGrinnell fire command annunciator panel consisting of a
InfoAlarm Command Center, fire department communication phone with
capacity to hold 6 headsets and paging zone audio module in terminal

expansion.

3. Two way fire department communications in terminal expansion with 6
headsets.

4. Two (2) SimplexGrinnell 4100U FACPs for replacement of two existing

SimplexGrinnell 4020 FACPs in existing locations. Programming,
points list and sequence of operation to remain the same as approved by
the Owner, Engineer and City of Portland Fire Department.
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10.

SimplexGrinnell True Sight Workstation in the existing Operations
Communication Center (OCC). New and existing fire sprinkler zones on
floor plans shall be shown on the True Sight Workstation. Any condition
in the fire system shall be graphically segregated by fire sprinkler zone.
New fire sprinkler points shall show alarm condition in the area in which
the device serves as well as its physical location.

Addressable strobes with emergency voice evacuation and paging
capability in terminal expansion.

SimplexGrinnell remote annunciator replacing existing annunciator in
existing terminal.

One Digitize DET-6B indoor masterbox for municipal fire alarm signal
transmission adjacent to existing masterboxes. The fire alarm system
shall be arranged in a way such that one master box does not serve more
than 100,000 square feet of total fire area. Provide additional boxes for
any portions that are greater than 100,000 square feet. Program initiating
devices, Floor 1-2 of the new building as one zone and Floors 3-5 as
another zone on the DET-6 with relays provided by Simplex. This shall
be approved by the PFD.

Conduits, fittings, outlets, junction boxes, supports, hangers, wire and
cable and other items incidental to and/or required to complete the
installation, in accordance with the intent of the drawings and
specifications. This shall include wire and conduit required to operate
both new and existing equipment during each phase of the work.

This shall also include steel supports for conduit, pull boxes, panels and
other equipment, as indicated and/or required to complete the
installation.

Perform all programming and downloads for the nodes during each phase
of the system modificationNew and Existing Programming matrix shall
be audited by the system manufacturer. Any corrections including
changes to the existing NAC pairings for audio and visual shall be made
and reflected on the contractor’s shop drawings.

D. Please refer to the project phasing plan and notes for specific criteria for
construction sequencing. The contractor shall be responsible for a complete
project phasing plan that shall be submitted in the shop drawing package for
approval.

E. Prior to the start of work, the contractor shall survey the existing terminal and all
fire alarm equipment in its entirety and perform an initial system functionality
test. Documented test results shall be submitted to the engineer for approval.
contractor shall be responsible to determine existing points at the existing Fire
Alarm Control Panel (FACP) in order to size the new 4100U panel and maintain
existing sequence of operation.
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F.

All areas which are a part of a defined exit system (hallways, stairways, lobbies
etc.) and any areas prone to smoldering fires shall be protected with smoke
detectors. All other areas shall be protected with heat detector. The heat detectors
shall be rate of rise in all cases when practical.

Prior to the start of construction and to shop drawing submission, the contractor
shall schedule a meeting with the construction manager and the city of portland
fire department to review the proposed alarm programming matrix. In the event
that the fire department requires software changes that deviate from the alarm
matrix provided in this package, then it shall be borne by the contractor at no
additional cost.

Detection devices located within concealed spaces or spaces deemed inaccessible
by the Portland Fire Department shall have an indicator visual to the firefighter
from all normally occupied spaces.

All control equipment must have transient protection devices to comply with
UL864 requirements.

All equipment installations shall be in compliance with applicable Rules and
Regulations of the Portland Fire Department.

Watchdog function to be approved by PFD.

Monitor all conditions of the DET-6 including trouble, secure, low battery by the
4100U.

All notification appliance circuits shall be synchronized per NFPA 72.

Scope shall include labeling, tagging, and marking of all devices, fire alarm
conduits and raceways, and control equipment.

Seal all openings created through fire and smoke barriers with a UL-listed
fire/smoke penetration sealant system, in accordance with manufacturer’s
recommendations.

Furnish, install and connect grounding as required by the Code, and as required
by the specifications.

Coordinate work with other contractors and the Owner.

All new devices and components of the fire alarm system shall be fully
compatible with the existing system.

13 QUALIFICATIONS

A.

The fire alarm system must be provided by SimplexGrinnell and/or any
authorized dealer of SimplexGrinnell.
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B.

The personnel shall have current NICET Level 1V qualified and certified in the
installation and operation of the SimplexGrinnell 4100U fire alarm system and
provide copy to engineer.

The NICET Level IV qualified and certified personnel shall perform shop
drawing design, programming, and supervise all testing, adjustments to the
system.

14 APPLICABLE PUBLICATIONS

A.

H.

The edition of the publications listed below form an integral part of this
Specification to the extent referenced.

City Of Portland Building Regulations (International Building Code 2003 as
Amended) based on a mixed use non-separated A-3 Use Group.

City of Portland Fire Code 2005.

National Fire Protection Association (NFPA).

1. NFPA 1, Uniform Fire Code, 2006 Edition

2. NFPA 13 Standard For The Installation Of Sprinkler Systems 2007
Edition

3. NFPA 14 Standard For The Installation Of Standpipe, Private Hydrants
And Hose Systems, 2007 Edition

4, NFPA 70, National Electric Code, 2005 Edition

5. NFPA 72, National Fire Alarm Code, 2007 Edition

6. NFPA 90A, Standard For The Installation Of Air-
Conditioning And Ventilating Systems, 2002 Edition

7. NFPA 101, Life Safety Code, 2006 Edition

8. NFPA 415, Airport Terminal Buildings, Fueling Ramp Drainage, And

Loading Walkways, 2008 Edition
Underwriters' Laboratories, Inc. (UL): Fire Protection Equipment Directory
FM Global Approval Guide.
ADAAG - Americans with Disabilities Act of Guidelines 2002

SimplexGrinnell Printed installation instructions

15 SUBMITTALS
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A. Submit the following information complete in accordance with the Contract
General Requirements. Partial submittals will be rejected.
B. Shop Drawings shall be prepared by persons with the following qualifications:
1. Trained and certified by manufacturer in fire-alarm system design
2. NICET-certified fire-alarm technician, Level IV minimum
3. Licensed or certified by authorities having jurisdiction
4. Licensed as a Professional Engineer in the State of Maine
C. Submit manufacturer's data sheets for the following items. Data that describes

more than one type of item shall be clearly marked to indicate which type the
Contractor intends to provide.

1. 4100U FACP

2. Data gathering panels/Transponder Cabinets
3. Remote Annunciator

4. Audio Modules

5. Fire department communication components
6. True sight Workstation

7. Manual pull stations

8. Smoke detectors

9. Heat detectors

10. Addressable monitor module

11. Addressable control module

12. Speakers

13. Strobe appliances
14. Speaker/strobes
15. Relays

16. Wire and cable

17. Fiber

FIRE DETECTION AND ALARM 283100-5



Portland International Jetport (PWM) Issued for Permit
Gensler Project 09.6395.000 October 26, 2009

18. Fiber Patch Panels
19. Cable/Wire Markers
20. Duct smoke detectors
21. Duct detector housing
22. Amplifiers
23. Booster Power Supplies
24. Batteries
25. Battery charger
26. Cabinets
217. Nameplates
28. Backboxes and extender rings
29. Terminal Blocks
30. Knox Box
31. Others as required/requested
D. Shop Drawings shall be coordinated with the approved shop drawings for the
following disciplines: Fire Sprinkler, Access Control, Elevators, Escalators,
Electrical, Baggage Handling, HVAC, Electrical and any other system requiring

Fire Alarm monitor or control.

E. Fire Alarm Shop Drawings shall only be submitted after all coordination has
been completed.

F. Provide detailed working drawings, including, but not limited to plans,
details, wiring diagrams, and riser diagram for the system provided. The
riser diagram shall be complete, showing all circuiting, equipment and size,
type and number of all conductors. As required by Section 1.9B, drawings
shall clearly show interim configurations as proposed for phased work;
where required, separate drawings shall be provided for interim
configurations.

G. Working drawings shall indicate all circuit assignments as well as device
addresses and/or device ID tags. Drawings shall also show the existing building
programming matrix, inclusive of all Notification Appliance Circuits and System
Interfaces. The contractor shall develop a Programming Matrix for the Entire
Facility for Engineer Approval.
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H. Working Drawings shall show Notification Appliance details such as candela
ratings for visual appliances, settings for audible appliances (wattage taps),
mounting requirements, hardware necessary for synchronization, and hardware
necessary for selectable horn and/or strobe silencing.

l. Working Drawings shall indicate 24 Volt power circuits necessary for system
functionality. System Manufacturer shall verify the functionality and capacity of
the existing circuits and reflect modifications and additions on the drawings.

J. Details for control wiring associated with:
1. Elevator Shutdown and Recall
2. Baggage Handling Fire Door
3. AHU Shutdown
4. Automatic Fire Shutter
5. Fire/Smoke Damper Control
K. Submit wiring diagrams and schematics showing point-to-point equipment

connections and terminals used for all electrical field connections in the system.
L. Submit Finish Samples for Networkable Annunciator (Stainless Steel).
M. Mounting details for all field devices.

N. Any application for a fire alarm system for a Class A fire alarm system shall
include:

1. Complete descriptive data indicating UL listings for all system
components.

2. A complete description of the sequence of operation.

3. A complete system wiring diagram for all components being connected
to the system.

4. Floor plans indicating the placement of all equipment.
5. Annunciation details showing the labeling of all zones.
6. Battery calculations.
7. Drill switch
0. Upon completion of final testing, the system manufacturer shall submit record

drawings detailing as-built circuiting and incorporating all field and design
directives given throughout the project.
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P. Provide a draft Operation & Maintenance manual for review and approval. Upon
approval of the manual, and turnover and acceptance of the Fire Alarm and
Detection System to the owner, provide six copies of the Operation &
Maintenance manuals for the Fire Alarm and Detection System. The manuals
shall be bound in a ring type binder so that sheets can be inserted or removed at
convenience. Ata minimum, the notebooks shall be divided into the following
sections and tabbed accordingly: detailed description and operating
characteristics of system, maintenance requirements, maintenance checklists, list
of parts and part identification numbers and supplier information, schematics,
other technical information, shop drawings and catalog cuts.

Q. Upon completion of this project, the contractor shall turn over to PWM, a copy
the most current downloadable as-built fire alarm software programming. This
information shall be issued as a Printed Reproducible Hard Copy. In addition,
any revisions created during the warranty period shall also be issued to PWM, in
the format as described at no additional cost due to warranty related work.

1.7 SEQUENCE OF OPERATION

A The operation of the new and existing fire alarm system shall be programmed in
accordance with Drawing FA12.02.

1. Alarm verification of 60 seconds shall be provided for all smoke
detection.
2. Initiating devices shall provide the appropriate general alarm,

supervisory, or trouble signals.

DEVICE TYPE SIGNAL TRANSMISSION
MANUAL PULL STATION ALARM
SMOKE DETECTOR ALARM
SMOKE DETECTOR (BHS FIRE DOOR) ALARM

SMOKE DETECTOR (ELEVATOR

HOISTWAY, ELEV MACHINE ROOM ) ALARM, RECALL

HEAT DETECTOR (ELEVATOR

HOISTWAY, ELEV MACHINE ROOM) ALARM, SHUNT TRIP

SMOKE DETECTOR (FIRE SHUTTER) ALARM

SMOKE DETECTOR (FIRE SHUTTER) SUPERVISORY

HEAT DETECTOR ALARM

DUCT SMOKE DETECTOR SUPERVISORY

TAMPER SWITCH SUPERVISORY

BHS DOOR CLOSURE SUPERVISORY
3. The entire building notification shall be activated simultaneously

upon fire “alarm” condition.
4. Elevator Shunt operation:

a. Heat detectors at the following locations shall initiate automatic
elevator shunt.
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1) Heat detector in elevator machine room.
2) Heat detectors in elevator pit.
5. Elevator Recall operation:

a. Smoke detectors at the following locations shall initiate
automatic elevator recall:

1) Smoke detectors in elevator lobbies.
2) Smoke detectors in elevator machine rooms.
3) Smoke detectors in elevator pit.

Duct detectors shall be grouped and zone annunciated within the facility
fire alarm system. Activation of any duct detector shall cause the
associated HVAC unit to be shutdown and send a supervisory signal to
the fire alarm system.

1.8 COORDINATION

A. At no time shall the existing fire alarm system be put out of service without
notifying PWM and the Insurance Underwriter. The Contractor shall make every
attempt to keep the system in operation. No work shall be done on any sprinkler
system or fire detection system tied to the City without first notifying the
Dispatch Center to prevent false alarms. (Telephone: 874-8576). The
interpretation or application of these Rules and Regulations shall be resolved by
the Fire Chief before the contractor proceeds with the installation.

B. Work shall be scheduled such that there is no interference with Airport
Operations as well as the traveling public.

C. All work and shutdowns associated with fire alarm system interfaces shall be
coordinated through the general contractor:

1.

2.

Automatic sprinkler systems
Baggage handling systems

HVAC systems

Elevator recall and shunt-trip systems
Escalator Shutdown

Special hazards suppression systems

Others, as applicable
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D.

Work that is required to be done off-hours; note that this requires PWM approval
and shall not be the basis of any extra Contract cost. In the case that additional
off hours work is required to allow the Airport to remain operational, that cost
shall be borne by the Contractor.

Interim testing for each proposed phased configuration, as well as interface
testing and final testing after completion of all work. Interface testing shall
include HVAC, Baggage Handling, Escalator Control, Sprinkler System, and
Elevator control interfaces.

All applications for “Fire Alarm Permits” shall be made at the building
inspection office on forms provided by the Fire Prevention Bureau. All
information requested on the forms shall be completed when applicable to the
proposed installation and all supportive documentation provided before the
permit can be reviewed.

PART 2 PRODUCTS

2.1 PERIPHERAL DEVICE

A.

FIRE ALARM CONTROL PANEL (FACP)

1. The FACPs shall be a SimplexGrinnell Model 4100U comply with UL
864, "Control Units for Fire-Protective Signaling Systems” and FM
Approved.

2. The FACPs shall be provide as described below as a minimum and shall

include everything required to meet the performance and sequence of
operation as indicated on plans and specifications in addition to changes
required by the City of Portland Fire Department.

a. 4100U Power Limited base panel with red cabinet and
door, 120 VAC input power.

b. 2,000 point minimum capacity to be able to monitor and
control entire airport and 50% expansion.

C. Battery voltage and ammeter readouts on the FACP LCD
Display.
d. Municipal City Circuit Connection with Disconnect

switch, 24VDC Remote Station (reverse polarity), local
energy, shunt master box, or a form "C" contact output.

e. Auxiliary Relays, SPDT 2A @32VDC, programmable as
a supervisory relay, either as normally energized or de-
energized, or as an auxiliary control.
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f. Intelligent Remote Battery Charger for charging up to 110Ah
batteries.
g. Power Supplies with integral intelligent Notification

Appliance including 10% expansion

h. Supervised serial communication channel for control and
monitoring of remotely located annunciators and 1/O panels.

i. One FACP shall be provided with multiple relays to allow for
zoned connections to the Municipal Master Box. Provide 6
4100-3206 relay module with eight (8) programmable SPDT
relays.

Distributed Module Operation: FACP shall be capable of allowing
remote location of the following modules; interface of such modules
shall be through a Style 4 (Class B) supervised serial communications
channel (SLC):

a. Amplifiers, voice and telephone control circuits

b. Addressable Signaling Line Circuits

C. Initiating Device Circuits

d. Notification Appliance Circuits

e. Auxiliary Control Circuits

f. Graphic Annunciator LED/Switch Control Modules

Cabinet: Lockable steel enclosure. Arrange unit so all operations
required for testing or for normal care and maintenance of the system are
performed from the front of the enclosure. If more than a single unit is
required to form a complete control unit, provide exactly matching
modular unit enclosures.

Alphanumeric Display and System Controls: Panel shall include an 80
character LCD display to indicate alarm, supervisory, and component
status messages and shall include a keypad for use in entering and
executing control commands.

2.2 PC Graphic Annunciator with Printer

A.

Fire Alarm Control Unit shall be capable of operating remote CRT's and/or
printers; output shall be ASCII from an RS-232-C connection with an adjustable
baud rate.

Fire Alarm Control Unit shall be capatible with the TrueSight Workstation which
provides status annunciation and system control using a Microsoft Windows®
XP operating system based interface.
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C. PC Annunciator shall provide the following functions:
1. Login/logout password protection with time duration selectable

automatic logout.

2. Displays Alarm, Supervisory, Priority 2, and Trouble conditions with
numerical tallies for each.

3. Displays first and last alarms.

4. Different event types have separate visible indicators with a common
audible indicator.

5. Event logs can be searched and printed.

6. View and/or print TrueAlarm status reports and service reports (printing
requires an available local or network printer).

7. Alarm Silence; System Reset; and Priority 2 Reset.

8. Global and individual point acknowledge.

9. Set system time and date; and clear event log.

10. Individual point access for control or parameter revisions.
11. Silence, Acknowledge, Reset entire fire alarm system.

D. Each RS-232-C port shall be capable of supporting and supervising a remote
Printer; the FACP shall support as many as two (2) remote displays. The Fire
Alarm Control Panel shall support five (5) RS-232-C ports.

E. Provide a dot-matrix type, listed and labeled as an integral part of the fire alarm
system UL listed with the True Sight Workstation

2.3 FIRE COMMAND ANNUNCIATOR PANEL

A. The panel shall include a InfoAlarm Command Center Model 4100-9401 in a in
Stainless Steel finished cabinet and shall have the following features:

1. Historical event logs shall maintain separate 600 Alarm and 600
Trouble events.

2. Microphone Station capable of selective paging throughout the
Terminal Facility. The Annunciator shall also be capable of two way
fire fighters phone service communication.

3. The network shall provide a means to log into any node on the system
via a laptop computer or CRT/Keyboard and have complete network
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24

2.5

2.6

2.7

access (Set Host) for diagnostics, maintenance reporting, and information
gathering of all nodes in the system. Systems not meeting this
requirement must provide all diagnostic tools required to support this
function from selected points on the network.

4. Provide six (6) hand held phone sets in the annunciator panel bay for fire
department use and shall be installed in the new building ticketing lobby.

MASTER BOX

A.

Provide a Digitize Model DET -B, 6-Zone indoor masterbox Part Number
450247 — 0000 with the following components to meet the City of Portland Fire
Code.

1. Two (2) - Lightning Protection Board Part Number 900435 — 0001

2. Master Trip PC Board Part Number 450404-0001

EMERGENCY POWER SUPPLY

A.

The fire alarm system shall be provided wth dedicated 120v backed by generator
power.

Components include battery, charger, and an automatic transfer switch.

Battery: Sealed lead-acid or nickel cadmium type. Provide sufficient capacity to
operate the complete alarm system in normal or supervisory (non-alarm) mode
for a period of 24 hours. Following this period of operation on battery power, the
battery shall have sufficient capacity to operate all components of the system,
including all alarm indicating devices in alarm or supervisory mode for a period
of 15 minutes.

MANUAL PULL STATIONS

A.

Manual pull stations shall be Simplex Grinnell addressable Model RMS-1T-KL
shall be the color red.

Manual pull stations shave have a LL-805 key reset.

Station will mechanically latch upon operation and remain so until manually
reset by opening with a key common with the control units.

Where required provide a tamperproof, clear LEXAN shield and red frame that
easily fits over manual pull stations. When shield is lifted to gain access to the
station, a battery powered piercing warning horn shall be activated. The horn
shall be silenced by lowering and realigning the shield. The horn shall provide
85dB at 10 feet and shall be powered by a 9 VDC battery.

SMOKE DETECTORS
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A.

General: Comply with UL 268, "Smoke Detectors for Fire Protective Signaling
Systems." Include the following features:

1. Factory Nameplate: Serial number and type identification and tagged per
drawings.

2. Operating Voltage: 24 VDC, nominal.

3. Self-Restoring: Detectors do not require resetting or readjustment

after actuation to restore normal operation.

4. Detector and associated electronic components are mounted in a module
that connects to a fixed base with a twist-locking plug connection. Base
shall provide break-off plastic tab that can be removed to engage the
head/base locking mechanism. No special tools shall be required to
remove head once it has been locked. Removal of the detector head shall
interrupt the supervisory circuit of the fire alarm detection loop and
cause a trouble signal at the control unit.

5. Each sensor base shall contain an LED that will flash each time it is
scanned by the Control Unit (once every 4 seconds). In alarm
condition, the sensor base LED shall be on steady.

6. Each sensor base shall contain a magnetically actuated test switch to
provide for easy alarm testing at the sensor location.

7. The sensor's electronics shall be immune from false alarms caused
by EMI and RFI.

Type: Smoke sensors shall be of the photoelectric or combination
photoelectric / heat type.

Bases: Relay output, sounder and isolator bases shall be supported
alternatives to the standard base.

2.8 DUCT SMOKE DETECTORS

A.

Sampling Tubes: Design and dimensions as recommended by manufacturer for
specific duct size, air velocity, and installation conditions where applicable.

Relay Fan Shutdown: Rated to interrupt fan motor-control circuit.

Weatherproof Duct Housing Enclosure: NEMA 250, Type 4X; NRTL listed for
use with the supplied detector as needed.

2.9 HEAT DETECTORS

A.

Heat detectors of the fixed temp/rate of rise shall be installed in elevator machine
rooms within 24 inches of any sprinkler head and shall be able to trip the shunt
trip breaker. These shall be 135 degree Fahrenheit.
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1. Detector fixed temperature sensing shall be independent of rate-of-rise
sensing and programmable to operate at 135-deg F or 155-deg F. Sensor rate-
of-rise temperature detection shall be selected at the FACP for 15-deg F per
minute.

Heat detectors in the generator room shall be fixed, resettable, high temperature
detector.

1. Fixed-temperature unit with plug-in base and alarm indication lamp; 135-deg
F fixed-temperature setting that is resettable.

2.10 ADDRESSABLE CIRCUIT INTERFACE MODULES

A

D.

Addressable Circuit Interface Modules: Arrange to monitor one or more system
components that are not otherwise equipped for addressable communication.
Modules shall be used for monitoring of water flow, valve tamper, non-
addressable devices, and for control of evacuation indicating appliances and
AHU systems.

Addressable Circuit Interface Modules will be capable of mounting in a standard
electric outlet box. Modules will include cover plates to allow surface or flush
mounting. Modules will receive their operating power from the signaling line or
a separate two wire pair running from an appropriate power supply as required.

Monitor Circuit Interface Module

1. For conventional 2-wire smoke detector and/or contact device
monitoring with Class A wiring supervision: The supervision of
the zone wiring will be Class A. This module will communicate
status (normal, alarm, trouble) to the FACP.

2. For conventional 4-wire smoke detector with Class A wiring
supervision: The module will provide detector reset capability
and over-current power protection for the 4-wire detector. This
module will communicate status (normal, alarm, trouble) to the
FACP.

Line Powered Monitor Circuit Interface Module

1. This type of module is an individually addressable module that has both
its power and its communications supplied by the two wire multiplexing
signaling line circuit. It provides location specific addressability to an
initiating device by monitoring normally open dry contacts. This module
shall have the capability of communicating four zone status conditions
(normal, alarm, current limited, trouble) to the FACP.

2. This module shall provide location specific addressability for up
to five initiating devices by monitoring normally closed or
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normally open dry contact security devices. The module shall
communicate four zone status conditions (open, normal,
abnormal, and short). The two-wire signaling line circuit shall
supply power and communications to the module.

E. Single Address Multi-Point Interface Modules

1.

This multipoint module shall provide location specific
addressability for four initiating circuits and control two output
relays from a single address. Inputs shall provide supervised
monitoring of normally open, dry contacts and be capable of
communicating four zone status conditions (normal, open,
current limited, and short). The input circuits and output relay
operation shall be controlled independently and disabled
separately.

This dual point module shall provide a supervised multi-state
input and a relay output, using a single address. The input shall
provide supervised monitoring of two normally open, dry
contacts with a single point and be capable of communicating
four zone status conditions (normal, open, current limited, and
short). The two-wire signaling line circuit shall supply power
and communications to the module.

This dual point module shall monitor an unsupervised normally
open, dry contact with one point and control an output relay with
the other point, using a single address. The two-wire signaling
line circuit shall supply power and communications to the
module.

F. Line Powered Control Circuit Interface Module

1.

G. Circuit Interface Modules shall be supervised and uniquely identified by the
control unit. Module identification shall be transmitted to the control unit for

This module shall provide control and status tracking of a Form "C"
contact. The two-wire signaling line circuit shall supply power and

communications to the module.

processing according to the program instructions.

H. Modules shall have an on-board LED to provide an indication that the module is

powered and communicating with the FACP.

212  ALARM NOTIFICATION APPLIANCES

A. The Contractor shall furnish and install Addressable Notification.

1.

FIRE DETECTION AND ALARM

Addressable Notification appliance shall be Class A.
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2. SLC channel wiring shall be unshielded twisted pair (UTP), with a
capacitance rating of less than 60pf/ft and a minimum 3 twists (turns) per
foot.
3. Class A circuit "T" Tapping is not permitted.
4. Each Addressable notification appliance shall contain an electronic

module and a selectable address setting to allow it to occupy a unique
location on the channel.

Addressable Controller: Addressable Controller shall supervise Channel (SLC)
wiring, communicate with and control addressable notification appliances. It
shall be possible to program the High/Lo setting of the audible (horn) appliances
by channel from the addressable controller.

Strobe Only: Addressable strobe shall be listed to UL 1971. The strobe shall
consist of a xenon flash tube and associated lens/reflector system. The strobe
enclosure shall mount directly to standard single gang, double gang or 4" square
electrical box, without the use of special adapters or trim rings. Appliances shall
be wired with UTP conductors, having a minimum of 3 twists per foot. The
strobe shall be provided with different minimum flash intensities of 15cd, 75cd
and 110cd.

Speaker/Strobe: The combination speaker/strobe shall be listed to UL 1971
and UL 1480. Addressable functionality controls visible operation, while the
speaker operates on a 70.7 VRMS NAC.

1. Twisted/shielded wire is required for speaker circuits on a standard
25VRMS or 70.7VRMS NAC using and UTP conductors, having a
minimum of 3 twists per foot.

2. The minimum speaker taps shall be 1.0 Watt minimum as approved by
the Portland Fire Department for intelligibility. Tap assignments shall be
provided by SimplexGrinnell in the shop drawing package.

3. Speaker/strobe shall be surface or flush mounted as directed by Architect
on a 4" square, 3 in. deep electrical box.

2.13 TRUEALERT ADDRESSABLE NAC POWER EXTENDER

A.

The TrueAlert Addressable Controller shall be a stand-alone panel capable of
powering a minimum of 3 TrueAlert Signaling line circuits. Each channel shall
be rated for 2.5 amps and support up to 63 TrueAlert addressable notification
appliances. Power and communication for the notification appliances shall be
provided on the same pair of wires.

The internal power supply & battery charger shall be capable of charging up 12.7
Ah batteries internally mounted or 18Ah batteries mounted in an external cabinet.
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C.

The NAC extender panel may be mounted close to the host control panel or can
be remotely located.

2.15 FIRE DEPARTMENT COMMUNCATIONS

A.

D.

E.

An approved Class A, two-way, fire department communication system shall be
shall be provided between a fire command center panel and elevators, elevator
lobbies, emergency and standby power rooms, fire pump rooms, areas of refuge
and inside enclosed exit stairways. The fire department communication device
shall be provided at each floor level within the enclosed stairway.

Remote Phone Jack Stations Model 2084-9023 shall be provided.

Remote Microphone Module Model 4100-1244 to be located in Fire Command
Annunciating Panel

Operator Interface Module 3-8 Channel Model Number 4100-1255

Six (6) Phone Headsets Model 2084-9024 Red Pluggable Phone, Push-to-Talk.

2.16 PROTECTIVE GUARD FOR NOTIFICATION APPLIANCES

A.

Provide a tamperproof, protective wire guard that easily fits over the S/V units
and smoke sensors to prevent accidental or intentional damage and vandalism.
All products shall be UL listed and installed in accordance with the
manufacturer’s instructions.

All protective wire guards shall be spray painted once prior to installation to
match ceiling and approved by the architect. Wire guard shall be centered over
the fire alarm devices.

Under no circumstances shall protective shields impair the candela or the decibel
rating of the S/V devices. In case of impairment, contractor shall notify the
engineer immediately and shall be responsible to adjust the device rating as
necessary to provide adequate coverage per NFPA 72 without exceeding the
system capacity.

PART 3 EXECUTION

3.1 INSTALLATION

A.

Installation shall be in accordance with the manufactures instructions and
requirements and applicable portion of the Division 26, 27, and 28 specifications.

The Contractor shall be responsible for coordination efforts with other
construction trades working within the scope of this project.

Construction Phasing shall be in conjunction with the Phasing Plan shown on the
Drawings.

FIRE DETECTION AND ALARM 283100-18



Portland International Jetport (PWM) Issued for Permit
Gensler Project 09.6395.000 October 26, 2009

3.2

Provide in accordance with the manufacturer's instruction all wiring, conduit and
outlet boxes required for the installation of a complete and operable system.

Provide end-of-line resistors as required.
All wiring shall be in galvanized rigid steel conduit outdoors or where

unprotected or exposed, and in EMT in all other locations inside the building in
accordance with Division 26, 27, and 28 specifications.

PHASING

A.

All work that will require any part of the fire alarm system to be out of service
will need to be performed between the hours of 12 am and 4 am. All work in the
public areas shall also be required to be performed between the hours of 12 am
and 4 am. Work done on the third shift will require a tenant advisory and
coordination with the respective flight schedules and airport operations.
Contractor shall coordinate with airport engineering and prepare a schedule of
system shutdowns (areas to be affected) in the two (2) week look ahead schedule
as indicated below. Requests for system shutdowns need to be scheduled a
minimum of two (2) weeks in advance of the event. Coordination of system
shutdowns shall be thru PWM engineering representative. Due to changes in
weather and airport operations the amount of time allowed for the system to be
shutdown will be at the discretion of the PWM engineer. Also, PWM will advise
insurance underwriter of system shutdown areas and duration as required, based
on contractor’s shutdown schedule.

In case the work requires that a fire alarm system to be offline, a qualified fire
watch per IFC at the fire alarm panel shall be provided. All costs associated with
the fire watch shall be borne under this contract.

The contractor shall update his schedule and phasing plan on a monthly basis, for
submission to PWM engineering. A 2 week look ahead will also be required,
every 2 weeks.

At no time, shall more than one node be put out of service in any manner or at
any time. The contractor shall perform work on, no more than, one node at a time
from start of conversion, the work shall be sequenced in 2 phases:

1. Installation of 4100u, modification of NAC circuits.

2. Modification of SLC circuits.

Prior to each node being put back into service at the conclusion of each phase, a
full test of all devices and appliances will be performed for the PWM to accept

and approve.

All system shall be restored to normal condition at the conclusion of every
working shift.
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3.3

G.

The contractor shall be required to conduct a 4100u training session at the start of
installation for select personnel as dictated by PWM engineering. PWM
maintenance will have to be notified two (2) weeks in advance for training to be
provided for each shift personnel on all three (3) work shifts.

The contractor shall make provisions within the phasing plans for areas in which
the system will require an existing device originating from a 4020 node to be
cross - zoned with a device originating from the 4100u panel. Contractor shall
ensure, during the construction duration, that at no time shall the integrity of the
fire alarm programming matrix be impaired throughout the installation and
construction period.

The phasing plan is a guideline. The contractor shall be responsible for a
complete and detailed plan for incorporation into the shop drawing submission
package. The phasing plan is a guideline and does not constitute contractor
means and methods. This phasing plan/schedule is proposed only and is intended
to provide guidance to the contractor as to how the PWM expects the work to
proceed. Contractor shall review the entire project and submit a phasing plan
that meets the requirements of the drawings, specifications and suggested
phasing plan to the PWM for approval prior to start of work. The selected
contractor shall prepare and submit final work schedule and phasing plan to the
PWM engineer within ten (10) working days from the NTP.

FIRE ALARM CONTROL PANEL REPLACEMENT/CONVERSION METHOD

A.

Contractor shall be responsible for final selection of locations for new control
equipment within the FACP rooms. The contractor shall submit final room
layouts and panel locations in the shop drawings submission. Accessibility and
NFPA code requirements must be met when selecting and preparing layouts.

At the conclusion of the project, all existing SimplexGrinnell panels that are not
to be re-used for new 4100U equipment shall be removed in their entirety,
including any residual/abandoned conduit and wiring back to its source, by the
contractor.

All new panels shall be equipped with the proper equipment and pre-
programmed prior to the start of the conversion process.

Contractor shall reference the project phasing plan for requirements.

The conversion methods shall be as follows:

1. Mount new 4100U panel and cabinets as shown on the approved shop
drawings.
2. Install and program the new 4100U panel to act as a slave panel to the

4020 node. Install necessary inputs and outputs between 4020 and 4100u
panels to communicate alarm, supervisory and trouble between both
panels, per the existing FA programming matrix.
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3. Convert existing conventional NAC circuits to 4100u NAC circuits. See
project phasing plan for requirements.

4. Program and download true sight workstation.

5. Convert 4020 addressable/conventional SLC circuits to 4100u SLC
circuits.

6. Local/interface/final test all notification and initiating points associated
with the system.

7. Modify and program class ‘A’ network ring to incorporate new panel.

8. Program and download true sight workstation.

9. Local/interface/final test all input/control points associated with the
system.

10. Remove existing 4020 fire alarm panels.

3.4 IDENTIFICATION AND LABELING

A. Conductors

1.

ALL circuit conductors shall be identified within each enclosure where a
tap, splice or termination is made.

2. EACH cable shall be identified as to service within each enclosure, pull
box and junction box.

3. Conductor and cable identification shall be by single piece, plastic coated
self-laminating printed markers, or by heat-shrink type sleeves. Markers
shall be attached in a manner that will not permit accidental detachment.

B. Conduits and Boxes

1. Identify all fire alarm conduits, exposed or concealed, with self adhesive
vinyl markers located at not more than 20 ft. intervals. Markers shall
read "FIRE ALARM" and shall be readable from the floor when in place.

2. All pull boxes and junction boxes shall have their covers stenciled "F.A."

3.5 TRAINING

in red paint. Letters shall be a minimum of 2 inches high with 1/2 inch
stroke.

A. Provide to the PWM’s representatives formally scheduled training sessions, such
that the select representatives are fully familiar with the system's configuration,
software field changes, and minor trouble shooting capabilities.

FIRE DETECTION AND ALARM 283100-21



Portland International Jetport (PWM) Issued for Permit
Gensler Project 09.6395.000 October 26, 2009

B. The contractor shall coordinate with PWM, the number of representatives that are
to be trained. As well as the location and the time required completing the
formalized training.

C. In addition, the operation of the completed system shall be thoroughly
demonstrated to PWM and Professional’s satisfaction. At least two formally
scheduled sessions shall be conducted to allow all facility personnel to attend.

3.6 TESTING

A. General

1.

Testing of the fire alarm system shall meet the requirements set forth in
NFPA 72, IBC 2003 and City of Portland Fire Code. A Record of
Completion is required for each of the three (3) FACPs.

The Contractor shall submit a schedule to PWM prior to the start of
installation.

The contractor shall perform a test of the existing terminal prior to
construction to verify points and sequence of operation. All results and a
copy of the existing software shall be provided to the engineer for
review. At the conclusion of the installation of the new system, the entire
new and existing building shall be tested per the project specifications.

Scope of testing shall be as follows:

a. Local Test
1) Initiating points (Upon Completion of Installation Phase)
2) Fire alarm indicating devices (Upon Completion of

Installation Phase)
b. Interface Test

1) Baggage Handling System Shutdown and Fire Shutter
Closure

2) Elevator Recall and Shunt Trip

3) Sprinkler System Flow, Pressure, High and Low Air and
Tampers

4) AHU Shutdown
C. Final Test

1) PWM
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2) Engineer

3) Authorities Having Jurisdiction

B. Tests During Installation

1.

Contractor shall conduct the following tests during installation of wiring
and system components. Any deficiency pertaining to these
requirements shall be corrected by the Contractor prior to any functional
and operational tests of the system.

Fiber optic installed and test to be performed in accordance with
Specification Section 271300

Megger Test all copper cable.

GROUND RESISTANCE. The resistance of each connection to ground
shall be measured and shall not exceed 10 ohms.

OPERATION OF SYSTEM. Operate ALL new initiating and signaling
devices.

OPERATION OF SUPERVISORY SYSTEM. Operate ALL portions to
demonstrate correctness of installation.

C. Final Acceptance Testing of New and Existing Fire Alarm System

1.

Written test procedure: Contractor shall submit a written test procedure
to be followed for the systems final testing. No testing shall proceed
without the approval by the Engineer of the written test procedure. The
test procedure shall include a dated sign off verification section for
EACH DEVICE TESTED both initiating and indicating. Explanation of
deficient devices shall be provided, along with recommended deficiency
resolution.

The Contractor shall notify the Engineer when the system is ready for
final acceptance tests. The system shall be considered ready for such
testing only after all necessary preliminary tests have been made and all
deficiencies found have been corrected to the satisfaction of the
equipment manufacturer's technical representative. Any correction to
deficiencies found during this project shall be a responsibility of the
contractor.

The complete system shall be in service at least 10 days prior to the
scheduled final acceptance test.

The Contractor shall notify the Engineer at least 15 days prior to the date
the final acceptance test is to take place.
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5. The system shall be tested for approval in the presence of representatives
of the manufacturer, the engineer and local authorities having
jurisdiction.

6. All necessary NFPA 72 tests shall be made and any deficiency found
shall be corrected and the system retested.

7. After acceptance and prior to occupancy the installer shall present an
electronic drawing of the fire alarm system in a format to be determined
by the fire chief.

D. Additional Tests

1. When deficiencies, defects or malfunctions develop during the test
required, all further testing of the system shall be suspended until proper
adjustments, correction or revisions have been made to assure proper
performance of the system. If these revisions require more than a
nominal delay, the Engineer shall be notified when the additional work
has been completed, to arrange a new inspection and test of the fire alarm
system. All tests required shall be repeated prior to final acceptance,
unless directed otherwise.

E. Documentation of Tests

1. All test results shall be recorded on suitable forms. Eight (8) certified
copies of all tests shall be filed with the Engineer.

2. All test forms shall be submitted by the Contractor for approval by the
Engineer prior to commencement of testing.

3.7 WARRANTY

A The fire alarm system supplied under this Specification shall be covered by the
manufacturer's warranty including labor and equipment shall be one (1)
year from date of occupancy.

B. All defects in material, workmanship, design and/or failure to meet guaranteed
performance shall be corrected by the Contractor, at his own expense and in
accordance with instructions of the Engineer.

C. All damages caused by faulty workmanship, materials and/or design shall be
repaired, to the satisfaction of the Engineer, within not more than three (3) days
after the Contractor and/or manufacturer has been notified in writing of failure to
meet the warranty. The Engineer reserves the right to use the equipment as
needed for operations, prior to repairs being completed.

END OF SECTION 28 31 00
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SECTION 310913 — GEOTECHNICAL INSTRUMENTATION AND MONITORING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY

A.  Provide and maintain safe means of access to all instrumentation locations as required for data
collection by the Engineer and Contractor during the duration of the project. Cooperate with the
Engineer during instrumentation monitoring and schedule activities considering that monitoring
will occur over the duration of the project.

B.  The Contractor shall protect from damage and maintain instruments shown on the Drawings.
The Contractor shall furnish all labor, equipment, materials and incidentals necessary to repair
and replace damaged and inoperative instruments at no additional cost to the Owner.

C.  The Engineer will undertake the following:

1. Furnish, install, and monitor five Building Reference Points at the north end of the existing
terminal building at the locations shown on the Drawings.

2. Furnish vibration monitoring equipment and monitor vibrations during construction
activities, including but not limited to blasting.

D. Related Sections:

1. Division 02 Section “Subsurface Explorations” for existing subsurface information.

2. Division 31 Section "Site Clearing" for site stripping, grubbing, stripping and stockpiling
topsoil, and removal of above- and below-grade improvements and utilities.

3. Division 31 Section "Earth Moving" for excavating, backfilling, site grading, and for site
utilities.

4. Division 31 Section "Dewatering” for lowering and disposing of ground water during
construction.

5. Division 31 Section "Rock Removal" for removal of bedrock using controlled blasting
techniques.

6. Division 33 Section “Subdrainage” for foundation drain system requirements.

1.3 DEFINITIONS AND REFERENCES

A. ASTM: Specifications of the American Society for Testing and Materials.

Engineer: For the scope of work covered under this section, this term will refer to Haley
& Aldrich, Inc.
GEOTECHNICAL INSTRUMENTATION AND MONITORING 310913 -1
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14

A

B.

15

A

B.

C.

JOB CONDITIONS
Refer to Section 023000 for available information on existing subsurface conditions.

Prior to submitting their bid, the Contractor shall review and understand the information
provided herein and the information outlined in Section 023000. The subsurface information is
made available to the Contractor for information on factual data only and shall not be
interpreted as a warranty of subsurface conditions whether interpreted from written text, boring
logs or other data.

QUALITY ASSURANCE

The Engineer will record and plot instrumentation data collected by the Engineer as specified
herein. This work does not relieve the Contractor of the Contractor's responsibility to complete
the work in accordance with the Contract.

Data acquired by the Engineer will be made available to the Contractor in a timely manner for
their independent assessment. The Contractor may observe the Engineer's acquisition of
instrumentation data at any time or may take supplementary readings at no additional cost to the
Owner.

The Contractor shall obtain additional data from the instrumentation and/or furnish, install, and
monitor additional instrumentation to monitor construction performance and safety aspects of
the Work as necessary at no additional cost to the Owner.

PART 2 - PRODUCTS

2.1

A.

BUILDING REFERENCE POINTS

Building Reference Points will be furnished by the Engineer. See detail on the Drawings.

PART 3 - EXECUTION

3.1

A

B.

GENERAL REQUIREMENTS

The Engineer will monitor the instrumentation, unless otherwise indicated, on a schedule based
on the location and extent of construction activities. The Contractor shall cooperate in every
way with the Engineer to accomplish instrumentation monitoring. Data collected by the
Engineer will be made available to the Contractor in a timely manner.

The Contractor shall exercise caution during the progress of work and shall prevent damage to
all instrumentation devices. Any damage or loss of function caused by the Contractor's
operations, or by any other cause, to new or existing instrumentation devices installed by
Engineer shall be immediately repaired or replaced by the Contractor as determined by the
Engineer at no additional cost to the Owner.

GEOTECHNICAL INSTRUMENTATION AND MONITORING 310913 -2
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3.2 MOVEMENT THRESHOLD/LIMITING VALUES
A.  The Contractor shall maintain the maximum vertical movement and angular distortion of the
existing terminal building below a Threshold Value of % inch vertical movement and a Limiting
Value of 1 inch vertical movement and 1:360 angular distortion.
B.  The Contractor shall submit and implement a Movement Mitigation Plan immediately if the

Threshold Value specified above is exceeded, or if excessive movements and/or rates of
movement occur as judged by the Engineer. The proposed plan may include, but not be limited
to, bracing, segmented and/or slotted excavation, temporary berms or other measures. The
Contractor shall demonstrate that the proposed measures can be implemented immediately if
required to prevent damage to the site improvements. If the Limiting Value is reached, the
Contractor shall stop that portion of the work identified by the Engineer as contributing to the
settlement until mitigation measures are implemented.

END OF SECTION 310913

GEOTECHNICAL INSTRUMENTATION AND MONITORING 310913 -3
Copyright 2009 Gensler



Portland International Jetport (PWM) Permit Set
Gengler Project 09.6395.000 October 26, 2009

SECTION 311000 - SITE CLEARING

PART 1- GENERAL

11

A.

12

13

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

Protecting existing vegetation to remain.

Removing existing vegetation.

Clearing and grubbing.

Stripping and stockpiling topsoil.

Removing above- and below-grade site improvements.

Disconnecting, capping or sealing, and removing site utilities and abandoning site
utilitiesin place.

7. Temporary erosion- and sedimentation-control measures.

ok~ wWNE

Related Sections:

1 Division 01 Section "Temporary Facilities and Controls’ for temporary utility services,
construction and support facilities, security and protection facilities, and temporary
erosion- and sedimentation-control measures.

2. Division 01 Section "Execution” for field engineering and surveying.

3. Division 01 Section(s) "Construction Waste Management and Disposal and "Sustainable
Design Requirements" for additional LEED requirements.

DEFINITIONS

Subsoil: All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic
matter and soil organisms.

Surface Soil: Soil that is present at the top layer of the existing soil profile at the Project site.
In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban
environments, the surface soil can be subsoil.

Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-
place surface soil and is the zone where plant roots grow. Its appearance is generally friable,
pervious, and black or a darker shade of brown, gray, or red than underlying subsoil; reasonably
free of subsoil, clay lumps, gravel, and other objects more than 2 inches in diameter; and free of
subsoil and weeds, roots, toxic materials, or other nonsoil materials.

SITE CLEARING 311000-1
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D. Plant-Protection Zone: Area surrounding individual trees, groups of trees, shrubs, or other
vegetation to be protected during construction, and indicated on Drawings.
E. Vegetation: Trees, shrubs, groundcovers, grass, and other plants.
14 MATERIAL OWNERSHIP
A.  Except for stripped topsoil and other materials indicated to be stockpiled or otherwise remain
Owner's property, cleared materials shall become Contractor's property and shall be removed
from Project site.
15 SUBMITTALS
A.  Existing Conditions. Documentation of existing trees and plantings, adjoining construction, and
site improvements that establishes preconstruction conditions that might be misconstrued as
damage caused by site clearing.
1 Use sufficiently detailed photographs or videotape.
2. Include plans and notations to indicate specific wounds and damage conditions of each
tree or other plants designated to remain.
B. Record Drawings: Identifying and accurately showing locations of capped utilities and other
subsurface structural, electrical, and mechanical conditions.
16 QUALITY ASSURANCE
A.  Preinstalation Conference: Conduct conference at Project site.
17 PROJECT CONDITIONS
A.  Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied
or used facilities during site-clearing operations.
1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities
without permission from Owner and authorities having jurisdiction.
2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or
authorities having jurisdiction.
B. Improvements on Adjoining Property: Authority for performing site clearing indicated on
property adjoining Owner's property will be obtained by Owner before award of Contract.
1 Do not proceed with work on adjoining property until directed by Architect.
C. Salvable Improvements: Carefully remove items indicated to be salvaged and store on Owner's

premises where indicated.
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D.

E.

F.

G.

H.

Utility Locator Service: Notify Dig Safe System for area where Project is located before site
clearing. For those utilities that are not members of Dig Safe, contact owners of such utilities to
locate their utilities or hire a private locate company to locate those utilities.

Do not commence site clearing operations until temporary erosion- and sedimentati on-control
measures are in place.

The following practices are prohibited within protection zones:

Storage of construction materials, debris, or excavated material.

Parking vehicles or equipment.

Foot traffic.

Erection of sheds or structures.

Impoundment of water.

Excavation or other digging unless otherwise indicated.

Attachment of signs to or wrapping materials around trees or plants unless otherwise
indicated.

Nogo,rwdE

Do not direct vehicle or equipment exhaust towards protection zones.
Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.

Soil Stripping, Handling, and Stockpiling: Perform only when the topsoil is dry or dlightly
moist.

PART 2 - PRODUCTS

21

A.

MATERIALS

Satisfactory Soil Material:  Requirements for satisfactory soil material are specified in
Division 31 Section "Earth Moving."

1 Obtain approved borrow soil material off-site when satisfactory soil material is not
available on-site.

PART 3 - EXECUTION

31

A.

B.

DECOMMISSIONS OF MONITORING WELLS

Flush monitoring wells with potable water to clear out and evacuate accumulated sediment,
which will be verified by comparing the cleared well depth to the installed well depth record.

Tremie grout the entire well screen and riser column. The monitoring well screen and riser shall
be tremie-grouted starting at the well bottom to approximately one (1) ft below ground surface,
or level of foundation excavation whichever is deeper, using a thick, Portland cement and
bentonite grout mix. The grout may not be placed by pouring. The volume of grout must be
sufficient to compensate for settling. The grout will also be *topped-off” if settling of the grout
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3.2

3.3

34

occurs. The grout mixing is to be performed using a Moyno-type cavity pump or a portable
“grout plant” equipped with an accessory pump.

Remove the existing roadway boxes, surface seals, steel casing and PVC piping from the
ground surface to approximately two (2) ft depth below surface grade, or level of foundation
excavation if applicable, and the resulting void space backfill and tamped with a manufactured
sand/gravel concrete aggregate (such as Sakrete® gravel mix) to surface grade.

Restore the ground surface and clear the work area of debris. As part of their site restoiration
services, the contractor will be responsible for disposal of debris generated by the well
decommissioning process (roadway boxes, casings, broken surface seals, etc.).

PREPARATION

Protect and maintain benchmarks and survey control points from disturbance during
construction.

Locate and clearly identify trees, shrubs, and other vegetation to remain or to be relocated. Flag
each tree trunk at 54 inches above the ground.

Protect existing site improvements to remain from damage during construction.

1 Restore damaged improvements to their original condition, as acceptable to Owner.

TEMPORARY EROSION AND SEDIMENTATION CONTROL

Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways,
according to erosion- and sedimentation-control Drawings and requirements of authorities
having jurisdiction.

Verify that flows of water redirected from construction areas or generated by construction
activity do not enter or cross protection zones.

Inspect, maintain, and repair erosion- and sedimentation-control measures during construction
until permanent vegetation has been established.

Remove erosion and sedimentation controls and restore and stabilize areas disturbed during
removal.
TREE AND PLANT PROTECTION

General: Protect trees and plants remaining on-site according to requirements in Division 01
Section "Temporary Tree and Plant Protection."

Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are
damaged by construction operations, in a manner approved by Landscape Architect.
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35 EXISTING UTILITIES

A.  Coordinate with owners of utilities and project owner for the disconnecting and sealing of
utilities that are not required to serve existing structures before site clearing.

1 Verify that utilities have been disconnected and capped before proceeding with site
clearing.

B. Locate, identify, disconnect, and seal or cap utilities required to be removed or abandoned in
place as aresult of work of this project.

1 Arrange with utility companies and Owner to shut off indicated utilities.

C.  Locate, identify, and disconnect utilities required to be abandoned in place as aresult of work of
this project.

D. Interrupting Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or
others unless permitted under the following conditions and then only after arranging to provide
temporary utility services according to requirements indicated:

1 Notify Architect not less than two days in advance of proposed utility interruptions.
2. Do not proceed with utility interruptions without Owner's written permission.

E. Excavate for and remove underground utilities required to be removed as aresult of work of this
project.

F. Remova of underground utilities is included in Division21, Division22, Division 23,
Division 26, Division 27, Division 28 and Division 33 Sections.

3.6 CLEARING AND GRUBBING

A. Remove obstructions, trees, shrubs, and other vegetation to permit instalation of new
construction.

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated.

2. Grind down stumps and remove roots, obstructions, and debris to a depth of 18 inches
below exposed subgrade.

3. Use only hand methods for grubbing within protection zones.

4, Chip removed tree branches and dispose of off-site.

B.  Fill depressions caused by clearing and grubbing operations with satisfactory soil material
unless further excavation or earthwork is indicated.

1 Place fill material in horizontal layers not exceeding a loose depth of 8 inches, and
compact each layer to a density equal to adjacent original ground.
3.7 TOPSOIL STRIPPING
A.  Remove sod and grass before stripping topsoil.
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B.

3.8

3.9

Strip topsoil to depth indicated on Drawings or to depth of 6 inches in a manner to prevent
intermingling with underlying subsoil or other waste materials.

1 Remove subsoil and nonsoil materials from topsoil, including clay lumps, gravel, and
other objects more than one inch in diameter; trash, debris, weeds, roots, and other waste
materials.

Stockpile topsoil away from edge of excavations without intermixing with subsoil. Grade and
shape stockpiles to drain surface water. Cover to prevent windblown dust and erosion by water.

1 Limit height of topsoil stockpilesto 72 inches.

2. Do not stockpile topsoil within protection zones.

3 Dispose of surplus topsoil. Surplus topsoil is that which exceeds quantity indicated to be
stockpiled or reused.

4, Stockpile surplus topsoil to allow for respreading deeper topsoil.

SITEIMPROVEMENTS

Remove existing above- and bel ow-grade improvements as indicated and necessary to facilitate
new construction.

Remove dabs, paving, curbs, gutters, and aggregate base as indicated.

1 Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along
line of existing pavement to remain before removing adjacent existing pavement. Saw-
cut faces vertically.

2. Paint cut ends of steel reinforcement in concrete to remain with two coats of antirust
coating, following coating manufacturer's written instructions. Keep paint off surfaces
that will remain exposed.

3. Remove existing granite curb, stockpile as direct by Engineer and reset where directed by
Engineer.

DISPOSAL OF SURPLUS AND WASTE MATERIALS

Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste
materials including trash and debris, and legally dispose of them off Owner's property.

Separate recyclable materials produced during site clearing from other nonrecyclable materials.
Store or stockpile without intermixing with other materials and transport them to recycling
facilities. Do not interfere with other Project work.

END OF SECTION 31 1000
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SECTION 312000 - EARTH MOVING

PART 1- GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

12 SUMMARY

A. Work to be done under this Section includes, but is not limited to, providing all labor, materials,
equipment, and incidentals as necessary to conduct and complete the Work specified in this
Section and shown on the Drawings.

1.

2.

10.

Excavate all materials, including soil, abandoned utilities, existing building debris, and
all other materials, to construct site improvements and utilities shown on the Drawings.
The Contractor shall be solely responsible for impacts and damage to structures and
existing and new improvements due to his’her work, and for corrective action or repairs
needed to restore the structure(s) to its original condition at no additional cost to the
Owner. Where structures are adversely affected by construction operations, they shall be
repaired, restored and replaced in accordance with the requirements outlined herein.
Furnish materials specified in this Section from off site approved sources to complete the
Work.

Over-excavate organic soil, fill, and other unacceptable materials for support of new
foundation elements, slabs and pavements to expose firm, inorganic natural soils. The
Contractor shall be solely responsible for stabilization of exposed soil subgrade surfaces.
Excavate and backfill trenches for utilities and pits for buried utility structures as shown
on the Drawings.

Excavate well hole to accommodate elevator-cylinder assembly.

Provide, place, moisture condition, compact, and grade fill, backfill and other materials to
the horizontal and vertical limits to construct the proposed site improvements and achieve
the lines and grades as shown on the Drawings.

Place plastic separators, vapor barriers, crushed stone, mudmats, and geotextiles as
necessary and as shown on the Drawings.

Segregate, handle, stockpile, manage, and reuse suitable excavated materials. Excavated
soils shall be reused on site only as specified in this Section. The Contractor shall take
steps and provide equipment and materials as necessary to reuse on site soils including,
but not limited to, covering stockpiles to protect from moisture, mixing, handling
multiple times, and mechanically screening to remove debris to meet specification
requirements prior to reuse. Only those soils and other materials approved by the
Engineer shall be reused on-site.

Manage and legally dispose off site all excess or unsuitable generated materials including
but not limited to soil, rock, cobbles, boulders, water, old building slabs and footings,
demolition waste, reinforced concrete and all other materials and debris that cannot be
reused on site.

EARTH MOVING 312000-1



Portland International Jetport (PWM) Permit Set
Gengler Project 09.6395.000 October 26, 2009

13

B.

11.  Process demolished building materials and bituminous pavement for reuse as specified in
this Section.

Soil, rock or other backfill and grading materials (temporary or permanent) shall not be
delivered to the site unless approved by the Engineer.

The Contractor shall conduct all work in accordance with the Drawings.

The Contractor shall legally dispose of all groundwater and soil. No groundwater shall be
discharged into adjacent wetlands, storm drains, or sewer drains without required permits.

The Contractor shall not conduct any excavation without the presence of the Engineer.
The Contractor shall be responsible for obtaining all permits.
Related Sections:

1 Divison01 Section "Construction Progress Documentation and Photographic
Documentation” for recording preexcavation and earth moving progress.

2. Division 01 Section "Temporary Facilities and Controls' for temporary controls, utilities,
and support facilities; also for temporary site fencing if not in another Section.

3. Division 02 Section “ Subsurface Investigation” for existing subsurface information.

4, Division 03 Section "Cast-in-Place Concrete" for granular course if placed over vapor
retarder and beneath the dab-on-grade.

5. Divisions 21, 22, 23, 26, 27, 28, and 33 Sections for installing underground mechanical
and electrical utilities and buried mechanical and electrical structures.

6. Division 31 Section "Site Clearing” for site stripping, grubbing, stripping and stockpiling
topsoil, and removal of above- and bel ow-grade improvements and utilities.

7. Division 31 Section “Rock Removal” for removal of bedrock using controlled blasting
techniques.

8. Division 31 Section "Dewatering” for lowering and disposing of ground water during
construction.

9. Division 31 Section "Lateral Support of Excavation” for shoring, bracing, and sheet
piling of excavations.

10. Division 32 Section "Turf and Grasses' for finish grading in turf and grass areas,
including preparing and placing planting soil for turf areas.

11. Division 32 Section "Plants" for finish grading in planting areas and tree and shrub pit
excavation and planting.

12.  Division 33 Section "Subdrainage" for drainage of below-grade foundation walls, slabs-
on-grade, retaining walls and landscaped areas.

UNIT PRICES

Work of this Section is affected by unit prices for earth moving specified in Division 01 Section
"Unit Prices."

Rock Measurement: See Division 31 Section “Rock Removal.”
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DEFINITIONS AND REFERENCE STANDARDS

ASTM: Specifications of the American Society for Testing and Materials.
AASHTO: American Association of State Highway and Transportation Officials
OSHA: Occupational Health and Safety Administration

Site Improvements: When used in the context of “protecting adjacent site improvements’ shall
include, but not be limited to, buildings, utilities, lighting, pavements, roadways, slabs,
sidewalks, curbs, foundations, and all other improvements and features that are outside the
limits of the site, or those elements within the limits of the site that are to remain.

Zone of Influence (ZOI): The zone beneath a structure defined by imaginary lines extending
outward 2 ft laterally beyond the bottom edge of the structure and down on a one horizontal to
one vertical (1H:1V) slope to the top of the suitable natural inorganic bearing soils. Soils
located within the ZOI provide foundation support for the structure.

Backfill: Soil material or controlled low-strength material used to fill an excavation.

1 Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to
support sides of pipe.
2. Final Backfill: Backfill placed over initial backfill to fill atrench.

Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving.

Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying
pipe.

Borrow Soil: Satisfactory soil imported from off-site for use asfill or backfill.

Excavation: Removal of material encountered above subgrade elevations as indicated on the
Drawings.

1 Authorized Additional Excavation: Excavation below subgrade elevations or beyond
indicated lines and dimensions as directed by the Engineer. Authorized additional
excavation and replacement material will be paid for according to Contract provisions for
changesin the Work.

2. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated
lines and dimensions without direction by Engineer. Unauthorized excavation, as well as
remedial work directed by Engineer, shall be without additional compensation.

Fill: Soil materials used to raise existing grades.
Earth: All material not classified as Rock (See Division 31 Section “Rock Removal.”)
Structures.  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical

and electrical appurtenances, or other man-made stationary features constructed above or below
the ground surface.
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16

Subbase Course: Aggregate layer placed between the subgrade and base course for hot-mix
asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete
pavement or a cement concrete or hot-mix asphalt walk.

Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill
immediately below subbase, drainage fill, drainage course, or topsoil materials.

Utilities: On-site underground pipes, conduits, ducts, and cables, as well as underground
services within buildings.

Engineer: Authorized representatives of the Owner. For the scope of work covered under this
Section, this term will include Haley & Aldrich, Inc. and OEST Associates, Inc., an AMEC
Company.

Civil Engineer: Authorized representative of the Owner. For the scope of work covered under
this Section, this term will include OEST Associates, Inc., an AMEC Company.

JOB CONDITIONS

Refer to Division 02 Section “Subsurface Investigation” for available information on existing
subsurface conditions.

Prior to submitting their bid, the Contractor shal review and understand the information
provided herein and the information outlined in Division 02 Section “ Subsurface Investigation”.
The subsurface information is made available to the Contractor for information on factual data
only and shall not be interpreted as a warranty of subsurface conditions whether interpreted
from written text, boring logs or other data.

Below-Grade Utilities and Obstructions

1. The Contractor is advised that the in-situ fill soils may contain cobbles, boulders and
man-made structures. These items will not be considered obstructions and shall be
removed as needed at no additional cost to the Owner.

2. Cobbles and boulders within the naturally deposited soils will not be considered
obstructions.

3. Refer to the Drawings for locations of existing utilities.

Protection of Adjacent Property and Utilities:

1 The Contractor shall protect adjacent structures (above ground and buried) from damage
associated with the Work of this Section. Damage due to the Work of this Section shall
be repaired immediately by the Contractor at no additional cost to the Owner.

SUBMITTALS

General

1 The Contractor shall forward submittals to the Engineer a minimum of 2 weeks prior to
any planned work related to the Contractor’ s submittals.
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1.7

2. The time periods for submittals are the minimum required by the Engineer to review,
comment, and respond to the Contractor. The Engineer may require resubmission or
resubmissions for various reasons. The Contractor is responsible for scheduling specified
submittals and resubmittals so as to prevent delays in the work.

3. The Contractor’s submittals shall be reviewed and accepted by the Engineer prior to
conducting any work.

4, Acceptance of the Contractor's submittals by the Engineer does not relieve the Contractor
of the responsihility for the adequacy, safety, and performance of the Work.

Backfill Materials and Equipment

1 Proposed types and sources of al off site fill materials including topsoil. For each type
of soil to be utilized as fill or backfill the Contractor shall deliver a 50-1b. bag sample
from each borrow source or supplier to the Engineer for review and laboratory testing.
Do not import any material to site unless the material has been accepted by the Engineer.
With each sample provide the following documentation:

a Location of the borrow source site.

b. Present and past usage of the source site and material.

C. All previoudy existing reports associated with an assessment of the source site as
relates to the presence of oil or hazardous materials.

2. Submit additional material samples every 2,500 cubic yards throughout the course of the
Work, if requested by the Engineer, to evaluate the consistency of the source or process
at no additional cost to the Owner.

3. Details of compaction equipment proposed for use in compacting fill and backfill
materials. The Details shall include descriptions, product literature, specifications and
ratings.

4, For use of geotextile fabrics, controlled low-strength material and warning tapes, submit
manufacturer’s literature for approval by the Engineer. Submit design mixture for
controlled low-strength material.

Samples for Verification: For the following products, in sizes indicated bel ow:

1 Geotextile: 12 by 12 inches.
2. Warning Tape: 12 inches long; of each color.

QUALITY ASSURANCE

The Engineer will monitor the Contractor’ s earthwork activities including excavation, subgrade
preparation, dewatering, backfilling, and installation of foundation and pavement drainage. The
Contractor shall provide sufficient notice to the Engineer to alow the Engineer to be present to
monitor the Work.

The Engineer will conduct field and laboratory testing to confirm compliance with the
requirements of this Section. Field and laboratory testing will be conducted in general
accordance with ASTM or other applicable reference standards. The Contractor shall cooperate
with the Engineer to facilitate observations, measurements, monitoring, and testing.
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C.

18

The Contractor shall not prepare subgrades or place soils or concrete on soil subgrade surfaces
unless the Engineer is present to monitor the Work. Materials placed and/or compacted which
have not been observed by the Engineer or otherwise do not conform to project specifications
shall be removed and replaced with appropriate, suitable material as directed by the Owner or
the Engineer at no additional cost to the Owner. Costs related to testing or replacement of
nonconforming Work or materials, and/or delays caused by nonconforming Work or materials,
shall be paid for by the Contractor at no additional cost to the Owner.

The presence of the Engineer shall not relieve the Contractor of its responsibility to perform the
Work in accordance with the Contract Documents, nor shall it be construed to relieve the
Contractor from full responsibility for the means and methods of construction, protection of soil
subgrades and site improvements from damage, and for safety on the construction site.

The Contractor shall adhere to the applicable requirements of the Drawings, OSHA Standards,
and to al other applicable ordinances, codes, statutory rules, and regulations of federal, state,
and local authorities having jurisdiction over the Work of this Section.

The Contractor may conduct additional field and laboratory testing or screening tests for their
own information at no additional cost to the Owner.

Work not in accordance with the specified requirements shall be improved or removed and
replaced at no additional cost to the Owner. All costs related to testing of nonconforming Work
or materials shall be paid for by the Contractor at no additional cost to the Owner.

Preexcavation Conference: Conduct conference at Project site.

PROJECT CONDITIONS

Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied
or used facilities during earth moving operations.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities
without permission from Owner and authorities having jurisdiction.

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or
authorities having jurisdiction.

Utility Locator Service: Notify "Dig Safe System" for area where Project is located before
beginning earth moving operations. For those utilities that are not members of Dig Safe, contact
owners of such utilities to locate their utilities or hire a private locate company to locate those
utilities.

Do not commence earth moving operations until temporary erosion- and sedimentation-control
measures, specified in Divison01 Section "Temporary Facilities and Controls," and
Division 31 Section "Site Clearing,” arein place.

Do not commence earth moving operations until plant-protection measures specified in
Division 01 Section "Temporary Tree and Plant Protection™ are in place.

The following practices are prohibited within protection zones:
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Storage of construction materials, debris, or excavated material.

Parking vehicles or equipment.

Foot traffic.

Erection of sheds or structures.

Impoundment of water.

Excavation or other digging unless otherwise indicated.

Attachment of signs to or wrapping materials around trees or plants unless otherwise
indicated.

NogakrwdpE

Do not direct vehicle or equipment exhaust towards protection zones.

Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.

PART 2 - PRODUCTS

21

A.

SOIL MATERIALS

General: Provide borrow soil materials when sufficient satisfactory soil materials are not
available from excavations.

1 Satisfactory Soils: Soil materials defined in the remainder of this Section.

2. Unsatisfactory Soils: Materials containing excessive amounts of clay, vegetation, organic
matter, debris, pavement, stones or boulders over 6 inches in greatest dimension, frozen
material, and material which, in the opinion of the Engineer, will not provide a suitable
subgrade surface.

Compacted Granular Fill (CGF) shal consist of clean, mineral, aggregate sand and gravel
material free of organic material, loam, trash, snow, ice, frozen soil, or other deleterious
material well graded within the following limits:

Sieve Size Percent Passing
(ASTM D422) by Weight
6in. 100
No. 4 30-80
No. 40 10-50
No. 200 0-8

CGF shdll be used below foundations, slabs, sidewalks, exterior slabs, and at other locations
shown on the Drawings only when accepted by the Engineer.

MaineDOT Type D Subbase Aggregate (Maine DOT Standard Specifications, Highways and
Bridges, Section 703.06b, Type D) is an acceptable substitute for CGF as specified above.

Common Fill shall consist of mineral sandy soil free from organic matter, loam, plastic, metal,
wood, snow, ice, frozen soil, or deleterious materials.

1 Common Fill shall not contain particles larger than 6 inches in maximum dimension and
shall have a maximum of 80 percent passing the No. 40 sieve and a maximum of 30
percent passing the No. 200 sieve. It shall possess physical properties such that it can be
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readily spread and compacted to the specified densities in a reasonable length of time.
The material shall not contain materials subject to decay, decomposition, or dissol ution.

2. On-site soils reused as Common Fill shall meet the requirements above and shall be free
of organic material, loam, trash, snow, ice, frozen soil, clay, peat or other deleterious
material including but not limited to wood, glass, brick, concrete, rubble, asphalt, stedl,
and wire. Thisfill shall possess physical properties such that it can be readily spread and
compacted to the specified densities. The material shall not contain materials subject to
decay, decomposition, or dissolution. The Contractor shall mechanically screen on site
soilsto remove debris, cobbles and boulders prior to reuse.

D.  Screened/Crushed Gravel Base shall be in accordance with the requirements of MaineDOT
Standard Specification, Highways and Bridges; Section 703.06a, Type A. Screened/Crushed
Gravel Base shall be used at the locations shown on the Drawings.

E. Recycled Bituminous Pavement Base shall meet the requirements of MaineDOT Standard
Specification, Highways and Bridges, Section 703.06a, Type A. Recycled Bituminous
Pavement Base may be used in place of Screened/Crushed Gravel Base in the parking lots.

F. Sand/Gravel Subbase shall be in accordance with the requirements of MaineDOT Standard
Specification, Highways and Bridges; Section 703.06b, Type D. Sand/Gravel Subbase shall be
used at the locations shown on the Drawings.

G. Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch
sieve and not more than 8 percent passing a No. 200 sieve.

H.  ¥inch Crushed Stone shall be in accordance with the requirements of MaineDOT Standard
Specification, Highways and Bridges,; Section 703.12. ¥inch Crushed Stone shall be used as
the drainage materia for the foundation drainage system and pavement drainage system and as
indicated on the Drawings. ¥zinch Crushed Stone shall be angular and washed to remove fine
grained soils prior to use on the Project.

l. Drainage Course: As defined for 3+inch Crushed Stone above.

J. Demolished building material (ABC Material): Brick and concrete demolition materia (ABC
Material) may be used only as Retaining Wall Backfill, Subbase Gravel, or CGF outside of the
building footprint at the site. The ABC Material is not suitable for use as CGF inside of the
building footprint and shall not be placed within the ZOI of footings or beneath slabs. The ABC
material shall not be used as Base Material.

The ABC Materia shall be:

1. Free of wood, organic matter, soil, debris or other material that could adversely impact its
placement or performance as compacted fill. If the materias contain rebar (metal
reinforcing), al rebar shall be removed and recycled or disposed of in an approved solid
waste management facility.

2. Placed in relatively uniform thickness lifts, and spread in a manner that limits segregation
of the larger and smaller sized particles, and resultsin a uniform fill mass.

3. Confirmed to be compatible with plantings, utilities, overlying fill and other features in
thefill area.
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22

23

24

K.

A.

B.

A.

A.

4, Sampled prior to use and as judged necessary by the Engineer during production to
confirm that the gradation requirements are being achieved.
5. Crushed and reused within a reasonable time.

Filter Media: As defined on the Drawings.

GEOTEXTILES

Subsurface Drainage Geotextile: Nonwoven needle-punched, synthetic, chemically resistant
non-biodegradable fabric. Subsurface Drainage Geotextile shall be used to prevent fine-grained
soils from migrating into coarse grain materials as judged necessary by the Engineer.
Geotextile shall be installed at the locations shown on the Drawings. Mirafi 140N, AMOCO
4551, EXXON GTF-150EX, or approved equivalent shall be used as Subsurface Drainage
Geotextile.

Separation Geotextile: Woven geotextile fabric, manufactured for separation applications,
made from polyolefins or polyesters, with elongation less than 50 percent; complying with
AASHTO M 288 and asin the Maine DOT Standard Specifications referenced:

CONTROLLED LOW-STRENGTH MATERIAL

Controlled L ow-Strength Material: Self-compacting, low-density, flowable concrete material as
specified in the Maine DOT Standard Specifications.

ACCESSORIES

Detectable Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape
manufactured for marking and identifying underground utilities, a minimum of 6 inches wide
and 4 mils thick, continuously inscribed with a description of the utility, with metallic core
encased in a protective jacket for corrosion protection, detectable by metal detector when tapeis
buried up to 30 inches deep; colored as follows:

Red: Electric.

Yellow: Gas, oil, steam, and dangerous materials.
Orange: Telephone and other communications.
Blue: Water systems.

Green: Sewer systems.

grLODdDE

PART 3 - EXECUTION

31

A.

SITE MAINTENANCE AND EROSION CONTROL

Erosion Control: Install, place erosion/sedimentation control materials and devices as indicated
to protect dopes, retain embankments, prevent segregation of materials, and prevent discharge
of suspended solids into drains.
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3.2

3.3

34

B.

B.

Site Surface Drainage Control: Provide and maintain drainage controls such as swales, gutters,
pipe, conduit, portable sedimentation basins/tanks, filter materials, and pumps as necessary to
maintain stable slopes and excavation subgrades.

Protect structures, utilities, sidewalks, pavements and other facilities from damage caused by
settlement, lateral movement, undermining, washout, and other hazards created by earthwork
operations.

Maintenance of Fill Slopes:

1 Stability of excavations and job safety are the sole responsibility of the Contractor.

2. Maintain acceptable soil slopes. Promptly repair slides, slipouts, washouts, settlement or
sinkholes that occur for any reason, and refinish the slope or embankment to the original
lines and grades or as required to conduct the work in a safe manner.

3. Material, if stockpiled, shall be stored so as not to interfere with the established sequence
of the construction.

Protect subgrades and foundation soils from freezing temperatures and frost. Remove
temporary protection before placing subsequent materials.

DEWATERING — See Division 31 Section “Dewatering”
EXPLOSIVES — See Division 31 Section “Rock Removal”

EXCAVATION

Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface
and subsurface conditions encountered. Unclassified excavated materials may include rock, soil
materials, and obstructions. No changes in the Contract Sum or the Contract Time will be
authorized for rock excavation or removal of obstructions.

1 If excavated materias intended for fill and backfill include unsatisfactory soil materials
and rock, replace with satisfactory soil materials.

2. Remove rock to lines and grades indicated to permit installation of permanent
construction without exceeding the following dimensions:

24 inches outside of concrete forms other than at footings.

12 inches outside of concrete forms at footings.

6 inches outside of minimum required dimensions of concrete cast against grade.
Outside dimensions of concrete walls indicated to be cast against rock without
forms or exterior waterproofing treatments.

12 inches beneath bottom of concrete slabs-on-grade.

6 inches beneath pipe in trenches, and the greater of 24 inches wider than pipe or
42 inches wide.

o. 24 inches outside precast concrete utility structure.

opoo

- o

Classified Excavation: Excavate to subgrade elevations. Material to be excavated will be
classified as earth and rock. Do not excavate rock until it has been classified and cross
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sectioned by Engineer. The Contract Sum will be adjusted for rock excavation according to unit
prices included in the Contract Documents. Changes in the Contract Time may be authorized
for rock excavation.

1 Earth excavation includes excavating pavements and obstructions visible on surface;
underground structures, utilities, and other items indicated to be removed; together with
s0il, boulders, and other materials not classified as rock or unauthorized excavation.

a Intermittent drilling; blasting, if permitted; ram hammering; or ripping of material
not classified asrock excavation is earth excavation.

2. Rock excavation includes removal and disposal of rock. Remove rock to lines and
subgrade elevations indicated to permit installation of permanent construction without
exceeding the following dimensions:

24 inches outside of concrete forms other than at footings.

12 inches outside of concrete forms at footings.

6 inches outside of minimum required dimensions of concrete cast against grade.

Outside dimensions of concrete walls indicated to be cast against rock without

forms or exterior waterproofing treatments.

e 12 inches beneath bottom of concrete slabs-on-grade.

f 6 inches beneath pipe in trenches, and the greater of 24 inches wider than pipe or
42 inches wide.

o. 24 inches outside precast concrete utility structure.

cpooo

C. All excavations shall be made in accordance with all OSHA and other applicable regulatory
agency requirements. The Contractor shall be responsible for the design, stability and safety of
all temporary and permanent excavations. The Contractor shall be responsible for stabilization
of exposed soil subgrade surfaces.

D.  All excavation and backfilling for structures, utilities, and site improvements shall be performed
in~the-dry.

E.  The Contractor shall control the grading to prevent water from running to excavated areas or
damaging subgrades or site improvements.

F. Where final subgrade soils have been softened, frozen, or otherwise disturbed due to the
presence of water, unfavorable weather, or any other cause, remove the materia and replace
with CGF or ¥inch Crushed Stone at no additional cost to the Owner.

G. Exercise care to preserve the material below and beyond the lines of excavation. Where
excavation is carried out through error below indicated grade or beyond the lines of excavation
backfill to the indicated grade with CGF or ¥+inch Crushed Stone at no additional cost to the
Owner.

H.  Excavate the fina 2 ft to subgrade in fine grained soils with a smooth-edged bucket or by hand
methods using flat shovels.

l. Where excavations are required to be made into the Zone of Influence (ZOl) below an existing

or new foundation, utility or other structure, the Contractor shall design excavation and bracing
system, underpinning, or other system acceptable to Engineer to: 1) provide support to protect
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the soil within the ZOI from loosening and becoming disturbed, and 2) protect the structure
from movement.

J. The Contractor shall provide access and alow time for the Engineer to observe and sample the
bottom of all excavations, including trench excavations, as needed.

K.  Temporary cut slopes shall be constructed in accordance with OSHA requirements.

3.5 SOIL SUBGRADE PREPARATION

A. Gened

1 Care shall be taken to avoid disturbance to subgrades. The Contractor shall be solely
responsible for stabilization of exposed soil subgrade surfaces.

2. The Contractor shall consider implementation of methods for protection of approved
subgrade surfaces, including but not limited to placement of alayer of crushed stone or a
lean concrete mud-mat.

3. Make final 2 ft of excavation into natural bearing soils using smooth-bladed equipment or
by hand to limit disturbance. Loose, disturbed soil shall be removed by hand shovel.

4, Subgrades consisting of cohesive soils shall not be “backbladed” or compacted to prepare
a smooth surface.

5. Subgrades consisting of saturated soils shall not be recompacted to avoid disturbance.

6. Movement of construction equipment directly over exposed final subgrades, except for
compaction equipment, shall not be permitted.

7. The exposed subgrade will be examined in the field by the Engineer to observe the
strength and bearing capacity of the soils. Disturbed or soft or unstable soils, as judged
by the Engineer, shall be excavated and replaced with lean concrete, CGF, or other
acceptable materials at no additional cost to the Owner.

8. Temporary drainage trenches or other dewatering facilities shall not be permitted to
extend below the bearing level near footings.

9. Prevent soil subgrades from freezing and frost. Soil subgrades that freeze prior to

concrete or backfill placement shall be thawed and recompacted, or removed and
replaced with non-frozen backfill, lean concrete or other acceptable material as directed
by the Engineer.

B.  Building Footings

1.

For al footings, remove al Unsuitable Materials, including topsoil, in-situ fill, soft to
medium stiff marine clay, organic soils, debris, disturbed soil and other compressible
materials, as judged by the Engineer, from within the ZOI of footings down to the top of
the naturally-deposited, undisturbed, inorganic suitable bearing soils in a manner that
minimizes disturbance to the bearing surface.

Following excavation to the acceptable bearing stratum, exposed soil surfaces shall not
be proof-compacted with vibratory compaction equipment, unless recommended by the
Engineer.

Where needed, place and compact CGF, ¥rinch Crushed Stone or other approved
structura fill in engineered lifts from the prepared subgrade elevation to the design
footing bearing elevation.

Footings shall bear on:
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3.6

3.7

a naturally deposited, undisturbed inorganic bearing soils (stiff to very stiff marine
clay, glacid till or bedrock);

b. CGF, 3-in. minimum thickness lean concrete mudmats or a lift of 3-inch Crushed
Stone placed over naturally-deposited, undisturbed inorganic bearing soils
susceptible to disturbance during footing construction; or

5. Soil surfaces below completed foundations and slabs shall be protected against freezing,
before and after foundation construction. Footings constructed during freezing weather
shall be either backfilled to a depth of 4.5 feet or protected with insulating blankets or
other means to prevent subgrade soil surfaces from freezing.

Building Slabs-on-Grade, Pavement Areas and Sidewalks

1. Over-excavate all topsoil, organic soils, debris and disturbed soil within the ZOI of
building dlabs. Any utility abandoned in-place below the slab-on-grade shall be entirely
backfilled with lean concrete or other grout material approved by the Engineer.

2. Proof-compact sand and gravel or man-placed fill soil surfaces beneath building slabs-on-
grade and sidewalks with a sdlf-propelled vibratory compaction equipment, as
recommended by the Engineer, to achieve a firm subgrade. Do not proof-compact
marine clay subgrade soils.

3. Over-excavate all topsoil, debris and organic soils within the limits of the access roads
and parking areas. If sand and gravel or man-placed fill is present at subgrade, proof-
compact surface with a heavy-duty hand-guided vibratory plate or a self-propelled
vibratory roller, until firm, based on inspection by the Engineer. Marine clay soils
exposed at the subgrade level shall not be proof-compacted to minimize disturbance.

EXCAVATION AT EDGE OF TREE- AND PLANT-PROTECION ZONES

Excavate by hand to indicated lines, cross sections, elevations, and subgrades. Use narrow-tine
spading forks to comb soil and expose roots. Do not break, tear, or chop exposed roots. Do not
use mechanical equipment that rips, tears, or pullsroots.

Cut and protect roots according to requirements in Division 01 Section "Temporary Tree and
Plant Protection.”

EXCAVATION FOR UTILITY TRENCHES

The Contractor shall dope or shore all trenches, as required to protect site improvements and
meet OSHA requirements.

Coordinate al work with the utility companies and comply with utility company backfill
requirements.

Excavate trenches to indicated gradients, lines, depths, and elevations.
Excavate trenches to uniform widths to provide clearance on each side of pipe or conduit as

shown on the Drawings. Excavate trench walls vertically from trench bottom to 12 inches
higher than top of pipe or conduit unless otherwise indicated.
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3.8

3.9

E.

Trench Bottoms for Ductile Iron Water Pipes: Excavate and shape trench bottoms to provide
uniform bearing and support of pipes. Shape subgrade to provide continuous support for bells,
joints, and barrels of pipes and for joints, fittings, and bodies of pipes. Remove projecting
stones and sharp objects along trench subgrade.

1 For pipes less than 6 inches in nominal diameter, hand-excavate trench bottoms and
support pipe and conduit on an undisturbed subgrade.

2. For pipes 6 inches or larger in nominal diameter, shape bottom of trench to support
bottom 90 degrees of pipe or conduit circumference. Fill depressions with tamped sand
backfill.

3. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding
bearing material to allow for bedding course.

Trench Bottoms for Flexible Pipes and Conduits: Excavate trenches 4 inches deeper than
bottom of pipe and conduit elevations to allow for bedding course.

1 Excavate trenches 6 inches deeper than elevation required in rock or other unyielding
bearing material to allow for bedding course.

Trenchesin Tree- and Plant-Protection Zones:

1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades. Use narrow-
tine spading forks to comb soil and expose roots. Do not break, tear, or chop exposed
roots. Do not use mechanical equipment that rips, tears, or pulls roots.

2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with
installation of utilities.

3. Cut and protect roots according to requirements in Division 01 Section "Temporary Tree
and Plant Protection.”

UNAUTHORIZED EXCAVATION

Do not fill unauthorized excavations until observed by the Engineer.

Fill unauthorized excavation under foundations or wall footings by extending bottom elevation

of concrete foundation or footing to excavation bottom, without altering top elevation. Lean

concrete fill, with 28-day compressive strength of 2500 psi, may be used when approved by

Engineer.

1 Fill unauthorized excavations under other construction, pipe, or conduit as directed by
Engineer.

STORAGE OF SOIL MATERIALS

Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.
Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.

1 Stockpile soil materials away from edge of excavations. Do not store within drip line of
remaining trees.
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3.10 PLACEMENT AND COMPACTION OF MATERIALS

A.  Place and compact backfill in excavations promptly, but not before completing the following:

1

Noakrwd

Construction below finish grade including, where applicable, subdrainage, dampproofing,
waterproofing, and perimeter insulation.

Surveying locations of underground utilities for Record Documents.

Testing and inspecting underground utilities.

Removing concrete formwork.

Removing trash and debris.

Removing temporary shoring and bracing, and sheeting.

Installing permanent or temporary horizontal bracing on horizontally supported walls.

B. Fill Placement

1.

Place and compact fill to the limits specified in this Section and as shown on the
Drawings in order to complete the Work. Unless otherwise specified or directed,
material used for filling and backfilling shall meet the requirements specified. If material
removed from the excavations does not meet requirements to be reused on site (either for
physical or chemical properties), provide other acceptable material.

Place and compact the following materials as shown on the Drawings:

a CGF within the ZOI of building footings.

b. ¥rin. Crushed Stone within the upper 12 inches below the bottom of floor slabsin
the new building area (where underslab drainage is shown on the Drawings) and
surrounding all foundation and subsurface drainage pipes.

C. CGF within the upper 12 inches below the bottom of the replaced floor slabsin the
existing terminal building.

d. Common Fill or CGF as foundation backfill greater than 12 inches below the
bottom building floor slabs and pavements outside of the ZOl of footings.
Common fill suitable for reuse as foundation backfill shall be granular in nature
and must be able to be placed in lifts and compacted in accordance with the
requirements of this Section.

e CGF behind site retaining walls.

Do not place frozen fill. Do not place fill, susceptible to freezing, in temperatures less
than 32 degrees Fahrenheit. Do not place fill on frozen ground.

Slope fill surfaces at the end of each day to provide for free surface drainage.

Placement of fill shall not begin prior to observation and acceptance of subgrade
conditions by the Engineer. The Contractor shall not place any fill material within the
footprints of the proposed buildings in the absence of the Engineer unless authorized by
the Engineer.

If excessive weaving or instability, as judged by the Engineer, is observed within the
footprint of the proposed buildings during compaction, compaction efforts shall be
discontinued until the Contractor stabilizes the subgrade. If required, the Contractor shall
excavate and replace the unstable fill material with acceptable compacted material at no
additional cost to the Owner.

Compaction by puddling or jetting is prohibited.

Whenever placing fill, provide suitable transition layers or Subsurface Drainage
Geotextile as required to prevent the migration of fine material into void spaces of
coarser material.
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0.

Place fill to the elevations and grades shown on the Drawings. Where fill material meets
previously existing grades, provide a smooth transition to meet existing grades.

C.  Additiona Requirements for Backfilling

1
2.

Protect structures and pipes from damage during backfilling operations.

Protect existing and new site improvements during foundation construction operations
including but not limited to, prepared and approved soil subgrade surfaces. Repair
damage at no additional cost to the Owner.

Backfill shall not be placed against walls until they are braced and have sufficiently cured
to develop strength necessary to withstand, without damage, pressure from backfilling
and compacting operations.

For walls not designed to resist lateral earth pressures, maintain the top of the backfill on
either side of the wall within 2 ft of each other.

Utility bedding material shall be placed in trenches uniformly on both sides of the utility
for the entire width of the trench to the springline of the utility. The backfill material
shall be placed to the limits shown on the Drawings by hand shovels in layers not more
than 4 inches thick in loose depth and each layer shall be thoroughly and evenly
compacted by tamping on each side of the pipe to provide uniform support around the
pipe, free from voids.

Trench backfill material placed above the utility bedding or cover material may consist of
previously excavated on-site soils (Common Fill) provided the excavated soils meet the
physical and chemical requirements specified in this Section. Peat, organic soils, debris,
or other compressible soils shall not be used as trench backfill.

Any trenches or excavations improperly backfilled or where settlement occurs shall be
reopened to the depth required for proper compaction and refilled and compacted with
the surface restored to the required grade and condition at no additional cost to the
Owner.

During filling and backfilling operations, pipelines may be checked by the Civil Engineer
to determine whether any displacement of the pipe has occurred. If the inspection of the
pipelines shows poor aignment, displaced pipe, or any other defects they shall be
remedied in a manner satisfactory to the Civil Engineer at no additional cost to the
Owner.

D. Compaction Equipment: The Contractor shall use vibratory compaction equipment to obtain
the specified compaction at all times.

E.  The degree of compaction is expressed as the in place fill dry unit weight as a percentage of the
maximum dry density at optimum moisture content as determined by ASTM Test D1557,
Method C. The minimum compaction requirements are as follows:

1.

2.

3.
4,

Under structures, soil-supported building slabs, steps, and adjacent to foundation walls:
95 percent.

Under walkways and pavements. 92 percent up to 3 feet below finished grade, 95 percent
in the upper 3 feet.

Behind retaining walls: 95 percent

Under turf or unpaved areas: 90 percent.

F. Moisture Control
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1. Fill that is too wet for proper compaction shall be aerated, harrowed, dried, or treated
with stabilizing agents such as lime to achieve a proper moisture content to allow

compaction to the required density.

2. Fill that is too dry for proper compaction shall receive water uniformly applied over the
surface of the loose layer. Sufficient water shall be added to allow the fill soils to be
compacted to the required density.

3. In no case shall fill be placed over material that is frozen. No fill material shall be

311

placed, spread, or rolled during unfavorable weather conditions. When work is
interrupted by rainfall, operations shall not be resumed until the moisture content and the
density of the previously placed fill are as specified.

Lift Thickness of Materid

=

Placefill in uniform horizontal layers.

Place CGF and Common Fill in layers not to exceed 12 inches in thickness prior to
compaction (“loose measure”) when utilizing heavy self propelled vibratory compaction
equipment and 9 inches loose measure when utilizing hand operated compaction
equipment. Systematic passes of the compaction equipment shall be used to compact
each lift until the density requirements are met as determined by the Engineer. Cobbles
or boulders having a size exceeding 2/3 of the loose lift thickness should be removed
prior to compaction.

Place Subbase course material in layers not to exceed 8 inches loose measure prior to
compaction and compact with heavy self propelled vibratory compaction equipment to
meet the compaction requirements provided in this Section.

Place Base course material in one loose lift and compact with heavy self propelled
vibratory compaction equipment. Compact material with heavy self propelled vibratory
compaction equipment to meet the compaction requirements provided in this Section.

No off-site soil materials shall be used asfill at the site without approval of the Engineer.

Reuse of Excavated In-Situ Soils

1.

In-situ glaciomarine soils shall not be used as CGF within the ZOI beneath footings,
within the footprint of new buildings, as foundation or retaining wall backfill, or as
base/subbase material within new paved areas.

In-situ glaciomarine clay soils could be reused as common fill for general site grading at
the site. Please note that these soils may be difficult to place and compact when wet and
the material may have to be spread out and dried prior to use. The Contractor shall reuse
these soils at their own risk at no additional cost to the Owner.

In-situ granular soils (subbase, fill materials and/or glacial till) may be reused as CGF
within the ZOI of footings, as foundation wall backfill, or as base/subbase material only
if they meet the material requirements specified in this Section. The Engineer will
observe excavated granular soils to determine whether laboratory sieve analyses are
needed to confirm the acceptability of their reuse. In-situ soils shall not be reused as
CGF, foundation backfill or base/subbase material without prior approval of the
Engineer.

UTILITY TRENCH BACKFILL

Place backfill on subgrades free of mud, frost, snow, or ice.
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B.

3.12

Place and compact bedding course on trench bottoms and where indicated. Shape bedding
course to provide continuous support for bells, joints, and barrels of pipes and for joints,
fittings, and bodies of conduits.

Trenches under Footings: Backfill trenches excavated within the ZOI of footings with CGF; fill
with concrete to elevation of bottom of footings. Concrete is specified in Division 03 Section
"Cast-in-Place Concrete or Miscellaneous Cast-in-Place Concrete.”

Heating Oil Trenches under Roadways. Provide 4-inch- thick, concrete-base slab support for
piping below roadways. After installing and testing, completely encase piping in a minimum of
4 inches of concrete before backfilling or placing roadway subbase course. Concrete is
specified in Division 03 Section "Cast-in-Place Concrete and Miscellaneous Cast-in-Place
Concrete."

Trenches for Electrical and Communications: Concrete encase in accordance with electrical
drawings and specifications.

Backfill voids with satisfactory soil while removing shoring and bracing.

Place and compact initial backfill of bedding material, free of particles larger than 1 inch in any
dimension, to a height of 12 inches over the pipe or conduit.

1 Carefully compact initial backfill under pipe haunches and compact evenly up on both
sides and aong the full length of piping or conduit to avoid damage or displacement of
piping or conduit. Coordinate backfilling with utilities testing.

Place and compact final backfill of satisfactory soil to final subgrade elevation.

Install warning tape directly above utilities, 12 inches below finished grade.

GRADING

General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply
with compaction requirements and grade to cross sections, lines, and elevations indicated.

1 Provide a smooth transition between adjacent existing grades and new grades.
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface
tolerances.

Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding.
Finish subgrades to required elevations as specified in the Maine DOT Standard Specifications.

Grading inside Building Lines: Finish subgrade to a tolerance of 1/2 inch when tested with a
10-foot straightedge.
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3.13

3.14

A.

3.15

SUBSURFACE DRAINAGE — See Division 33, Section “Subdrainage”

PROTECTION OF SUBGRADES AND FILL

Protecting Graded Areas. Protect newly graded areas from traffic, freezing, and erosion. Keep
free of trash and debris.

The Contractor shall take the necessary steps to avoid disturbance of subgrade and underlying
natural soils and compacted fill during excavation and filling operations. Methods of
excavation and filling operations shall be revised as necessary to avoid disturbance of subgrade
and underlying soils and fill including restricting the use of certain types of construction
equipment and their movement over sensitive or unstable materials, dewatering, and other
acceptable control measures. Disturbance shall include but is not limited to the deterioration of
fill after placement and satisfactory compaction due to saturation from precipitation or surface
water runoff, operation of equipment, hauling trucks, and other activities.  All excavated or
filled areas or subgrades that become disturbed during construction shall be removed and
replaced with materials accepted by the Engineer at no additional cost to the Owner.

The need to use Geotextile Separation Fabric or other materials to stabilize haul road subgrades
during construction shall be determined and paid for by the Contractor at no additional cost to
the Owner.

Prevent materials below constructed foundations from freezing. Materials that become frozen
shall be removed and replaced, including foundations, at no additional cost to the Owner.

At the completion of Work, all ground surfaces shall be left in a firm, stable, unyielding,
reasonably uniform condition, free of ruts and surface irregularities, in accordance with grading
requirements shown on the Drawings.

Where settling occurs before Project correction period elapses, remove finished surfacing,
backfill with additional soil material, compact, and reconstruct surfacing.

1 Restore appearance, quality, and condition of finished surfacing to match adjacent work,
and eliminate evidence of restoration to greatest extent possible.
DISPOSAL OF SURPLUS AND WASTE MATERIALS

Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and
debris, and legally dispose of them off Owner's property.

Transport surplus satisfactory soil to designated storage areas on Owner's property. Stockpile or
spread soil as directed by Engineer.

1. Remove waste materials, including unsatisfactory soil, trash, and debris, and legally
dispose of them off Owner's property.

END OF SECTION 31 2000
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SECTION 31 2316 - ROCK REMOVAL

PART 1- GENERAL

11 RELATED DOCUMENTS

A.  Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:

1 The work to be done under this Section includes furnishing all labor, equipment,
materials and services and performing operations required to fragment and
excavate materials classified as rock utilizing controlled blasting procedures
specified herein to the grades and limits indicated on Drawings, such that
overbreak is minimized, rock block movement and ground heave is prevented
outside the excavation limits, damage is prevented to adjacent structures, utilities,
property and work, and such that resulting ground vibrations air blast
overpressures are consi stently maintained below the maximum levels specified in
this Section.

2. Protecting existing structures (including vibration sensitive equipment), adjacent
property, new construction, workers, Engineer, Owner, and the general public
from damage or injury from improper handling of explosives, flyrock, excessive
ground displacements, ground vibrations and/or excessive air blast overpressure
levels.

3. Furnishing, installing, and implementing an audible warning system to indicate
impending blasting and familiarizing workers, Engineer, Owner and the general
public with the system implemented.

B. Related Work:

1 Divison 02 Section “Subsurface Explorations’ for existing subsurface
information.

2. Division 31 Section "Site Clearing" for site stripping, grubbing, stripping and
stockpiling topsoil, and removal of above- and below-grade improvements and
utilities.

3. Division 31 Section "Earth Moving" for excavating, backfilling, site grading, and
for site utilities.

4, Division 31 Section "Dewatering" for lowering and disposing of ground water
during construction.

5. Division 31 Section "Lateral Support of Excavation" for shoring, bracing, and
sheet piling of excavations.
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13 UNIT PRICES

A.  Work of this Section is affected by unit prices for earth moving specified in Division 01
Section "Unit Prices."

B. The Contractor shall be fully responsible for conducting investigations necessary to
determine the extent and quantity of rock on the site prior to submitting his bid. Rock
locations may vary from that inferred by the geotechnical data report (see Division 2
Section “Subsurface Explorations’) based upon the inherent limitations of subsurface
exploration by borings.

C. Rock Measurement: Volume of rock actually removed, measured in origina position,
but not to exceed the following. Unit prices for rock excavation include replacement

with approved materials.

1 24 inches outside of concrete forms other than at footings.

2. 12 inches outside of concrete forms at footings.

3. 6 inches outside of minimum required dimensions of concrete cast against grade.
4, Outside dimensions of concrete walls indicated to be cast against rock without

forms or exterior waterproofing treatments.

12 inches beneath bottom of concrete slabs-on-grade.

6 inches beneath pipe in trenches, and the greater of 24 inches wider than pipe or
42 inches wide.

7. 24 inches beyond outside dimensions of precast concrete utility structures.

o O

1.4 DEFINITIONS
A. Earth: All material not classified as rock.

B. Rock: Rock materia in beds, ledges, unstratified masses, conglomerate deposits, and
boulders of rock material that exceed 1 cu. yd. for bulk excavation or 3/4 cu. yd. for
footing, trench, and pit excavation that cannot be removed by rock excavating
equipment equivalent to the following in size and performance ratings, without
systematic drilling, ram hammering, ripping, or blasting, when permitted:

1. Excavation of Footings, Trenches, and Pits. Late-mode, track-mounted
hydraulic excavator; equipped with a 42-inch- wide, maximum, short-tip-radius
rock bucket; rated at not less than 138-hp flywheel power with bucket-curling
force of not less than 28,700 Ibf and stick-crowd force of not less than 18,400 |bf
with extra-long reach boom; measured according to SAE J-1179.

2. Bulk Excavation: Late-model, track-mounted loader; rated at not less than 230-
hp flywheel power and developing a minimum of 47,992-1bf breakout force with
a general-purpose bare bucket; measured according to SAE J-732.

C. Rock: Rock material in beds, ledges, unstratified masses, conglomerate deposits, and
boulders of rock material 3/4 cu. yd. or more in volume that exceed a standard
penetration resistance of 100 blows/2 inches when tested by a geotechnical engineer,
according to ASTM D 1586.
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D. Engineer: Authorized representatives of the Owner. For the scope of work covered
under this Section, this term will include Haley & Aldrich, Inc. and OEST Associates,
Inc., an AMEC Company.

15 QUALITY ASSURANCE
A.  Qudlifications:

1 Persons responsible for blasting shall be licensed blasters in the State of Maine
and shall have had at least five years of experience in responsible charge of
controlled blasting projects, and at least five similar close-in blasting projects.

2. Blast monitoring, if conducted by the Contractor, shall be conducted by persons
trained in the use of a seismograph and records shall be analyzed and results
reported by persons familiar with analyzing and reporting the frequency content
of a selsmograph record.

B. Codes, Permits and Regulations:

1 The Contractor shall comply with al applicable laws, rules, ordinances and
regulations of the Federal Government, the State of Maine, the City of Portland,
the City of South Portland, and all other Agencies having jurisdiction, governing
the transportation, storage, handling and use of explosives. All labor, materias,
equipment and services necessary to make the blasting operations comply with
such requirements shall be provided without additional cost to the Owner.

2. The Contractor shall obtain and pay for all permits and licenses required to
complete the work of this Section.

3. In case of conflict between regulations or between regulations and Specifications,
the Contractor shall comply with the strictest applicable codes, regulations, or
Specifications.

C. Bladting Limit Criteria:

1 Peak Particle Velocity Limits: The Contractor shall conduct all blasting in such a
manner that the resulting peak particle velocity does not exceed 0.5 inches per
second (ips) at any adjacent structures.

2. Air blast Overpressure Limit: The Contractor shall conduct all blasting activity
in such a manner that the peak air blast overpressure measured at the location of
the nearest above ground, occupied structure to blasts (considering wind
direction) shall not exceed 0.014 psi.

3. Ground and Building Heave Limits: The Contractor shall conduct all blasting in
such a manner that heave or settlement of the ground surface or adjacent existing
structures does not exceed 0.25 inches and heave or settlement of adjacent
utilities does not exceed 0.5 inches.

D. Blasting shall not be permitted within 40 ft of new concrete footings, dabs, or walls,
unless a blast plan for the specific blasts is forwarded by the Contractor and approved
by the Engineer. At locations of green concrete, maximum peak particle velocity (PPV)
shall not exceed the following:
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Age of Concrete Max PPV
Oto1day 0.5in/sec
1to 7 days 2.0in/sec
> 7 days 3.0in/sec

E. Blast Monitoring:

1 The Engineer will monitor ground vibrations, airblast, and ground heave
resulting from the blasting. The Contractor will provide access and assistance in
the setting up of instrumentation. Locations shall be mutually agreed upon by the
Engineer and Contractor, but will generaly consist of the nearest portion of
adjacent existing structures (termina building and parking garage).

2. The Contractor may conduct additional blast monitoring as he deems necessary,
but any additional blast monitoring by the Contractor shall be at no additional
cost to the Owner.

F. Blast Monitoring Reports:

1 Results of each blast shall be made available to the Contractor immediately
following each blast, and any vibrations close to or exceeding the specified limits
will be immediately reported to the Contractor. If blast monitoring is conducted
by the Contractor, he shall provide a printout of the results, including PPV and
frequency data, within 4 hours of each blast, and any vibrations close to or
exceeding the specified limits will be immediately reported to the Engineer.

G.  Blast Monitoring Instrumentation

1 All instrumentation used on the project shall have been calibrated within the
previous twelve months to a standard which is traceable to the National Institute
of Standards and Technology. Characteristics of instrumentation are listed
below:

a Measure the three mutually perpendicular components of particle velocity
in directions vertical, radial and perpendicular to the vibration source.

b. Measure and display the maximum peak particle velocity component and
frequency, and airblast overpressure. These readings must be displayed
and be able to beread in the field, immediately after each blast.

C. Furnish a permanent time history record of particle velocity waveforms
and airblast overpressure waveforms, so that frequency and time of
maximum peak particle velocity or airblast overpressure can be
determined.

H.  The Contractor shall cooperate with the Engineer in permitting observation of the
Contractor’s drilling and loading procedures, as well as in providing detailed
information on blasting operations.

l. The Contractor shall be completely responsible for any and all damages resulting from
the blasting operations. The Contractor shall, as a minimum, take whatever measures
are necessary to maintain peak air blast overpressure, peak particle velocities, and
heave/settlement within the specified limits. Modifications to blasting and excavation
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methods required to meet these requirements shall be undertaken at no additional cost
to the Owner.

16 SUBMITTAL