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ADDENDUM 01
Pre-Bid Revision for Contractors’ Incorporation into:

Battles ES - TK/K Building and Site Upgrades
Santa Maria-Bonita School District
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File No. 42-48

DLR Group Project No.: 75-24119-00
Prepared By: DLR Group

700 South Flower Street, 221 Floor
Los Angeles, CA 90017
(213) 800-9400

NOTICE TO BIDDERS:

The following changes, deletions, additions and/or alterations in, on and to the drawings shall apply to proposals made
for and to the execution of the various parts of the work affected thereby.

Careful note of this addendum shall be taken by all parties of interest so that the proper allowance may be made in all
computations, estimates, and contracts, and all trades affected shall be fully advised in the performance of the work

which will be required of them.

The following revisions are being made to the Bidding Documents to the above referenced project:

A. PROJECT MANUAL - Narrative of Changes

1. SECTION 00 01 10 - TABLE OF CONTENTS
A. Noted section 09 68 13 was revised to OFCI through this Addendum.
B. REVISED title of specification section 12 24 00 to Window Roller Shades. Noted section was replaced.
C. REVISED title of specification section 26 09 23 to Lighting Control Systems and Devices. Noted section was
replaced.
Noted section 26 33 23.11 was replaced through this Addendum.
ADDED new specification section 27 00 05 under Division 27 — Communications.
ADDED new specification section 27 05 26 under Division 27 - Communications.
ADDED new specification section 27 05 27 under Division 27 - Communications.
ADDED new specification section 27 05 28 under Division 27 - Communications.
ADDED new specification section 27 13 05 under Division 27 - Communications.
ADDED new specification section 27 15 05 under Division 27 - Communications.

SmTremmo

2. SECTION 09 68 13 - TILE CARPETING
A. Revised specification to indicate products as OFCI (Owner Furnished, Contractor Installed).

3. SECTION 12 24 00 - WINDOW ROLLER SHADES
A. Revised specification Basis of Design to Mecho/7.
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4. SECTION 26 09 23 - LIGHTING CONTROL SYSTEMS AND DEVICES
B. REPLACED specification section in its entirety.

5. SECTION 26 33 23.11 - CENTRAL BATTERY EQUIPMENT FOR EMERGENCY LIGHTING
C. REVISED Part 2 Products, Item 2.2, A. Added four additional Manufacturers.

6. SECTION 27 00 05 - SPECIAL CONDITIONS FOR COMMUNICATIONS SYSTEMS
A. ADDED new specification section in its entirety.

7. SECTION 27 05 26 - GROUNDING BONDING FOR COMMUNICATIONS SYSTEMS
A. ADDED new specification section in its entirety.

8. SECTION 27 05 27 - EXTERIOR PATHWAYS FOR COMMUNICATIONS SYSTEMS
A. ADDED new specification section in its entirety.

9. SECTION 27 05 28 - INTERIOR PATHWAYS FOR COMMUNICATIONS SYSTEMS
A. ADDED new specification section in its entirety.

10. SECTION 27 13 05 - COMMUNICATION SINGLE MODE FIBER OPTIC CABLING
A. ADDED new specification section in its entirety.

11. SECTION 27 15 05 - COMMUNICATION CABLING CAT6A
A. ADDED new specification section in its entirety.

12. APPENDIX 01
A. ADDED new Appendix 01 -

a. SOILS ENGINEERING REPORT - NEW TK/K BUILDING AND SITE IMPROVEMENTS BATTLES
ELEMENTARY SCHOOL, dated June 11, 2024. Project GS00433-1.

b. RFI NO. 1 - RECOMMENDATIONS FOR CONCRETE DRIVE AISLES - NEW TK/K BUILDING AND SITE
IMPROVEMENTS BATTLES ELEMENTARY SCHOOL, dated July 23, 2024. Project GS00433-1.

c. RFINO. 2 - RECOMMENDATIONS FOR CAST-IN-PLACE DRILLED PIER FOOTINGS - NEW TK/K BUILDING
AND SITE IMPROVEMENTS BATTLES ELEMENTARY SCHOOL, dated July 23, 2024. Project GS00433-1.

APPENDIX 02
A. ADDED new Appendix 02 -
a. GEOLOGIC HAZARD ASSESSMENT - NEW TK/K BUILDING AND SITE IMPROVEMENTS BATTLES
ELEMENTARY SCHOOL, dated August 29, 2024. Project GS00433-2.

B. DRAWINGS - Narrative of Changes

1. OFF-SITE IMPROVEMENT PLANS FOR SANTA MARIA-BONITA SCHOOL DISTRICT, BATTLES ELEMENTARY SCHOOL
ARE HEREBY ADDED TO THE CONSTRUCTION DOCUMENTS

NEW SHEET ADDED in its entirety - COVER SHEET AND GENERAL NOTES, Sheet 1 of 4 sheets.

NEW SHEET ADDED in its entirety - BATTLES ROAD STREET IMPROVEMENTS, Sheet 2 of 4 sheets.

NEW SHEET ADDED in its entirety - BATTLES ROAD STREET IMPROVEMENTS, Sheet 3 of 4 sheets.

NEW SHEET ADDED in its entirety - WATER IMPROVEMENT PLAN, Sheet 4 of 4 sheets.

SOl

2. SHEET C5.0 - UTILITY PLAN
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Addition of 10” water main relocation per separate permit.
Revision to water connection at Battles Road.

Revision to sewer and water connection at west side of site.
Revision to fire water connection and backflow preventor location.
Addition of keynotes W8, W9.

Revision of keynotes S2, F6.

Tmoom>

3. SHEET A10.1 - INTERIOR ELEVATIONS
A. Interior Elevations 4 & 7/A10.1 updated layout of monitors, markerboards and added projectors.
B. Reference keynotes LCD TV, STP added to sheet. Note added regarding Projectors, Monitors, and White
Boards to be installed at all classrooms.

4, SHEET A12.10 - FINISH SCHEDULES
C. WM-1 and CPT-1 indicated to be OFCI.
D. WS-1 revised to MECHO/7. All window treatments updated to indicate multiband shades at all locations.

5. SHEET P2.1 - PLUMBING FLOOR PLAN
E. Extended new site gas line to revise POC to existing gas line.

6. SHEET EO.1 - ELECTRICAL SYMBOLS, ABBREVIATIONS, NOTES
A. Added new sheet E6.4 to Sheet Index
B. Revised sheet E2.1 title to Power and Systems Plan
C. Revised Communications and Security symbols legends.

7. SHEET ES1.1 - ELECTRICAL SITE PLAN

Added grounding loop and grounding notes 19, 20, 21 and 22.

Added location of new transformer TC.

Revised internet/fiber optic service entrance route and note 17.

Revised note 8 to add detection loop at parking lot exit.

Revised note 13 to add an additional 4” low voltage conduit between buildings.
Revised note 14 to delete card readers.

mTmoOm>

8. SHEET E2.1 - POWER AND SYSTEMS PLAN

Revised sheet title to Power and Systems Plan

Revised general note 14 and added Telecom/Data scope.

Indicated number of required ports at all data outlets.

Added note 12 and clock/paging system.

Added note 13 and Telecom/Data head end equipment.

Added note 14 and intrusion detection system devices.

Added note 15 and wireless access points.

Changed controlled/switched duplex receptacles in classrooms to unswitched.

IOMMOO W

9. SHEET E5.1 - ONE-LINE DIAGRAM
A. Clarified main circuit breaker rating on MSA.
B. Added transformer TC feeding the existing exterior switchboard.
C. Revised circuit breaker, primary/secondary feeders, and SCCR/voltage drop calculations associated with
transformer TC.
D. Adjusted lighting inverter specification in note 12.

10. SHEET E6.1 - ELECTRICAL DETAILS - GROUNDING
A. Revised grounding detail 4/E6.1.
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11.

12.

13.

14.

SHEET E6.2 - ELECTRICAL DETAILS
A. Added Telecom/Data details 21/E6.2 and 22/E6.2.
B. Deleted card reader detail 17/E6.2.

SHEET E6.4 - ELECTRICAL DETAILS
A. NEW SHEET ADDED in its entirety.
B. Added new sheet E6.4 for Telecom/Data headend equipment mounting details.

SHEET E7.1 - ELECTRICAL SCHEDULES
A. Added transformer TC to Electrical Equipment Schedule.

SHEET FP1.1 - UNDERGROUND SITE FIRE PIPING PLAN
B. Revised underground site fire piping plan.

GENERAL CLARIFICATIONS

ASK-001 - SUMMER 2025 WORK - EXHIBIT IS HEREBY ADDED TO THE CONSTRUCTION DOCUMENTS; Parking lot
and utility scope work indicated in ASK-O01A through ASK-O01F to be completed during Summer 2025 for fully
functional and operational school by August 2025. Contractor to schedule and coordinate accordingly.

NEW SHEET ADDED - ASK-001A

NEW SHEET ADDED - ASK-001B

NEW SHEET ADDED - ASK-001C

NEW SHEET ADDED - ASK-001D

NEW SHEET ADDED - ASK-O01E

NEW SHEET ADDED - ASK-001F

Mmoo m>

INCLUDED ATTACHMENTS:

Drawings: OFF-SITE IMPROVEMENT PLANS FOR SANTA MARIA-BONITA SCHOOL DISTRICT BATTLES ELEMENTARY
SCHOOL (SHEETS 1 through 4); C5.0, A10.1, A12.0, P2.1, EO.1, ES1.1, E2.1, E5.1, E6.1, E6.2, E6.4, E7.1, FP1.1;
Specification Sections: 00 01 10, 09 68 13, 12 24 00, 26 09 23, 26 33 23.11, 27 00 05, 27 05 26, 27 05 27, 27
05 28, 27 15 05;
Sketches: ASK-001 (A through F)
Reports:
e SOILS ENGINEERING REPORT - NEW TK/K BUILDING AND SITE IMPROVEMENTS BATTLES ELEMENTARY
SCHOOL, dated June 11, 2024. Project GS00433-1;
e RFI NO. 1 - RECOMMENDATIONS FOR CONCRETE DRIVE AISLES - NEW TK/K BUILDING AND SITE
IMPROVEMENTS BATTLES ELEMENTARY SCHOOL, dated July 23, 2024. Project GS00433-1;
e RFI NO. 2 - RECOMMENDATIONS FOR CAST-IN-PLACE DRILLED PIER FOOTINGS - NEW TK/K BUILDING
AND SITE IMPROVEMENTS BATTLES ELEMENTARY SCHOOL, dated July 23, 2024. Project GS00433-1;
e GEOLOGIC HAZARD ASSESSMENT - NEW TK/K BUILDING AND SITE IMPROVEMENTS BATTLES
ELEMENTARY SCHOOL, dated August 29, 2024. Project GS00433-2

*#%%* END OF ADDENDUM 01 ****
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BATTLES ES - TK-K BUILDING AND SITE UPGRADES DLR GROUP: 75-24119-00
SANTA MARIA-BONITA SCHOOL DISTRICT DECEMBER 16, 2024
SANTA MARIA, CALIFORNIA CONSTRUCTION DOCUMENTS

SECTION 0001 10
TABLE OF CONTENTS

PROCUREMENT AND CONTRACTING REQUIREMENTS

DIVISION 00 -- PROCUREMENT AND CONTRACTING REQUIREMENTS
00 01 01 - Project Title Page
00 01 02 - Project Information
00 01 07 - Seals Page
00 01 10 - Table of Contents
00 31 00 - Available Project Information
00 40 25 - Request for Information
00 43 25 - Substitution Request Form - During Procurement
00 63 25 - Substitution Request Form - During Construction
00 72 00 - General Conditions

SPECIFICATIONS

DIVISION 01 -- GENERAL REQUIREMENTS
01 10 00 - Summary
01 20 00 - Price and Payment Procedures
01 25 00 - Substitution Procedures
01 30 00 - Administrative Requirements
01 30 00.01 - Request for Interpretation
01 31 14 - Facility Services Coordination
01 32 16 - Construction Progress Schedule
01 35 50 - Requests for Electronic Files
01 35 53 - Security Procedures
01 40 00 - Quality Requirements
01 41 00 - Regulatory Requirements
01 42 19 - Reference Standards
01 45 33 - Code-Required Special Inspections
01 50 00 - Temporary Facilities and Controls
01 51 00 - Temporary Utilities
01 52 13 - Field Offices and Sheds
01 55 00 - Vehicular Access and Parking
01 57 23 - Storm Water Pollution Prevention Plan
01 57 19 - Temporary Environmental Controls
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SANTA MARIA-BONITA SCHOOL DISTRICT DECEMBER 16, 2024
SANTA MARIA, CALIFORNIA CONSTRUCTION DOCUMENTS

01 58 13 - Temporary Project Signage

01 60 00 - Product Requirements

01 61 16 - Volatile Organic Compound (VOC) Content Restrictions
01 61 16.01 - Accessory Material VOC Content Certification Form

01 70 00 - Execution and Closeout Requirements

01 71 23 - Field Engineering

01 74 19 - Construction Waste Management and Disposal

01 76 10 - Temporary Protective Coverings

01 78 00 - Closeout Submittals
01 78 00.01 - Warranty Form Letter

01 78 39 - Project Record Documents

01 79 00 - Demonstration and Training

01 84 13 - Interior Acoustical Performance

01 91 13 - General Commissioning Requirements

01 91 14 - Commissioning Authority Responsibilities

DIVISION 02 -- EXISTING CONDITIONS
02 41 00 - Demolition

DIVISION 03 -- CONCRETE
03 10 00 - Concrete Forming and Accessories
03 20 00 - Concrete Reinforcing
03 30 00 - Cast-in-Place Concrete
03 35 11 - Concrete Floor Finishes

DIVISION 04 -- MASONRY
04 22 00 - Concrete Unit Masonry

DIVISION 05 -- METALS
05 12 00 - Structural Steel Framing
05 50 00 - Metal Fabrications
05 51 33 - Metal Ladders
05 52 13 - Pipe and Tube Railings

DIVISION 06 -- WOOD, PLASTICS, AND COMPOSITES
06 05 73 - Wood Treatment
06 10 00 - Rough Carpentry
06 16 00 - Sheathing
06 17 33 - Wood I-Joists
06 18 00 - Glued-Laminated Construction
06 20 00 - Finish Carpentry
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SANTA MARIA-BONITA SCHOOL DISTRICT DECEMBER 16, 2024
SANTA MARIA, CALIFORNIA CONSTRUCTION DOCUMENTS

06 41 00 - Architectural Wood Casework
06 42 00 - Wood Paneling
06 83 16 - Fiberglass Reinforced Paneling

DIVISION 07 -- THERMAL AND MOISTURE PROTECTION
07 19 00 - Water Repellents
07 21 00 - Thermal Insulation
07 25 00 - Weather Barriers
07 27 00 - Air Barriers
07 52 00 - Modified Bituminous Membrane Roofing
07 62 00 - Sheet Metal Flashing and Trim
07 72 00 - Roof Accessories
07 92 00 - Joint Sealants

DIVISION 08 -- OPENINGS
08 06 71 - Door Hardware Schedule
08 11 13 - Hollow Metal Doors and Frames
08 14 16 - Flush Wood Doors
08 31 00 - Access Doors and Panels
08 43 13 - Aluminum-Framed Storefronts
08 71 00 - Door Hardware
08 80 00 - Glazing

DIVISION 09 -- FINISHES
09 05 61 - Common Work Results for Flooring Preparation
09 21 16 - Gypsum Board Assemblies
09 22 36 - Lath
09 24 00 - Cement Plastering
09 30 00 - Tiling
09 51 00 - Acoustical Ceilings
09 65 00 - Resilient Flooring
09 68 13 - Tile Carpeting (OFCI) Addendum 1
09 91 13 - Exterior Painting
09 91 23 - Interior Painting
09 93 00 - Staining and Transparent Finishing
09 96 00 - High-Performance Coatings
09 96 23 - Graffiti-Resistant Coatings

DIVISION 10 -- SPECIALTIES
10 11 00 - Visual Display Units
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10 11 46 - Presentation Dry Erase Wallcovering
10 14 16 - Plagues

10 14 19 - Dimensional Letter Signage

10 14 23 - Panel Signage

10 14 43 - Photoluminescent Signage

10 21 13.19 - FRP/Aluminum Toilet Compartments
10 26 00 - Wall and Door Protection

10 28 00 - Toilet Accessories

10 44 00 - Fire Protection Specialties

10 75 00 - Flagpoles

10 82 33 - Treillage

DIVISION 11 -- EQUIPMENT
11 12 00 - Parking Control Equipment

DIVISION 12 -- FURNISHINGS
12 11 03 - Mural Painting and Faux Finishes
12 24 00 - Window Roller Shades (Replaced Section) Addendum 1
12 36 00 - Countertops
12 93 13 - Bicycle Racks

DIVISION 21 -- FIRE SUPPRESSION
21 13 13 - Wet-Pipe Fire Sprinkler Systems

DIVISION 22 -- PLUMBING
22 05 13 - Common Motor Requirements for Plumbing Equipment
22 05 16 - Expansion Fittings and Loops for Plumbing Piping
22 05 17 - Sleeves and Sleeve Seals for Plumbing Piping
22 05 18 - Escutcheons for Plumbing Piping
22 05 19 - Meters and Gauges for Plumbing Piping
22 05 23 - General-Duty Valves for Plumbing Piping
22 05 29 - Hangers and Supports for Plumbing Piping and Equipment
22 05 53 - Identification for Plumbing Piping and Equipment
22 05 93 - Testing, Adjusting, and Balancing for Plumbing
22 07 19 - Plumbing Piping Insulation
22 11 16 - Domestic Water Piping
22 11 19 - Domestic Water Piping Specialties
22 11 23 - Domestic Water Pumps
22 13 16 - Sanitary Waste and Vent Piping
22 14 13 - Facility Storm Drainage Piping
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22 14 23 - Storm Drainage Piping Specialties
22 33 00 - Electric, Domestic Water Heaters
22 42 13.13 - Commercial Water Closets

22 42 13.16 - Commercial Urinals

22 42 16.13 - Commercial Lavatories

22 42 16.16 - Commercial Sinks

22 47 13 - Drinking Fountains

DIVISION 23 -- HEATING, VENTILATING, AND AIR-CONDITIONING (HVAC)
23 00 00 - Basic Mechanical Requirements
23 05 13 - Common Motor Requirements for HVAC
23 05 16 - Expansion Fittings and Loops for HVAC Piping
23 05 17 - Sleeves and Sleeve Seals for HVAC Piping
23 05 18 - Escutcheons for HVAC Piping
23 05 29 - Hangers and Supports for HVAC
23 05 48 - Noise, Vibration, and Seismic Control for HVAC
23 05 53 - Identification for HVAC
23 05 93 - Testing, Adjusting, and Balancing
23 07 00 - HVAC Insulation
23 09 00 - Building Automation System
23 23 00 - Refrigerant Piping
23 31 13 - Metal Ducts
23 33 00 - Air Duct Accessories
23 37 13 - Diffusers, Registers and Grilles
23 81 26 - Split-System Air-Conditioners

DIVISION 26 -- ELECTRICAL
26 05 00 - Common Work Results for Electrical
26 05 19 - Low-Voltage Electrical Power Conductors and Cables
26 05 23 - Control-Voltage Electrical Power Cables
26 05 26 - Grounding and Bonding for Electrical Systems
26 05 29 - Hangers and Supports for Electrical Systems
26 05 33 - Raceways and Boxes for Electrical Systems
26 05 43 - Underground Ducts and Raceways for Electrical Systems
26 05 44 - Sleeves and Sleeve Seals for Electrical Raceways and Cabling
26 05 48.16 - Seismic Controls for Electrical Systems
26 05 53 - Identification for Electrical Systems
26 05 73.13 - Short-Circuit Studies
26 05 73.16 - Coordination Studies

TABLE OF CONTENTS ADDENDUM 1 000110-5



BATTLES ES - TK-K BUILDING AND SITE UPGRADES DLR GROUP: 75-24119-00
SANTA MARIA-BONITA SCHOOL DISTRICT DECEMBER 16, 2024
SANTA MARIA, CALIFORNIA CONSTRUCTION DOCUMENTS

26 05 73.19 - Arc-Flash Hazard Analysis

26 09 23 - Lighting Control Systems and Devices (Replaced Section) Addendum 1
26 09 36 - Modular Dimming Controls

26 22 13 - Low-Voltage Distribution Transformers

26 24 13 - Switchboards

26 24 16 - Panelboards

26 27 26 - Wiring Devices

26 28 13 - Fuses

26 28 16 - Enclosed Switches and Circuit Breakers

26 29 23 - Variable-Frequency Motor Controllers

26 33 23.11 - Central Battery Equipment for Emergency Lighting (Replaced Section)
Addendum 1

26 33 73 - Battery Energy Storage System (BESS)
26 51 19 - LED Interior Lighting

26 52 13 - Emergency and Exit Lighting

26 56 19 - LED Exterior Lighting

DIVISION 27 -- COMMUNICATIONS

27 00 05 - Special Conditions for Communications Systems (New Section) Addendum 1
27 05 26 - Grounding Bonding for Communications Systems (New Section) Addendum 1
27 05 27 - Exterior Pathways for Communications Systems (New Section) Addendum 1
27 05 28 - Interior Pathways for Communications Systems (New Section) Addendum 1
27 13 05 - Communication Single-Mode Fiber Optic Cabling (New Section) Addendum 1
27 15 05 — Communication Cabling CAT6A (New Section) Addendum 1
27 51 26 - Assistive Listening System

DIVISION 28 -- ELECTRONIC SAFETY AND SECURITY
28 46 21.11 - Addressable Fire-Alarm Systems

DIVISION 31 -- EARTHWORK
311000 - Site Clearing
31 22 00 - Grading
31 23 16 - Excavation
31 23 16.13 - Trenching
312323 -Fill
31 63 29 - Drilled Concrete Piers and Shafts

DIVISION 32 -- EXTERIOR IMPROVEMENTS
32 01 90 - Operation and Maintenance of Planting
3201 90.23 - Tree and Plant Protection
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32 11 23 - Aggregate Base Course

32 12 16 - Asphalt Paving

32 13 13 - Site Concrete

32 14 13 - Precast Concrete Unit Paving
32 17 13 - Concrete Wheel Stops

32 17 23 - Pavement Markings

32 17 26 - Tactile Warning Surfacing
32 31 19 - Decorative Metal Fences and Gates
32 33 13 - Site Bicycle Racks

32 80 00 - Landscape Irrigation

3290 00 - Landscape Planting

3291 19 - Landscape Grading

3292 00 - Turf Sodding

DIVISION 33 -- UTILITIES
33 01 10.58 - Disinfection of Water Utility Piping Systems
33 05 43 - Corrosion Protection
33 14 16 - Site Water Distribution Piping
33 31 13 - Site Sanitary Sewerage Piping
33 41 00 - Subdrainage
33 42 11 - Stormwater Gravity Piping
33 42 30 - Stormwater Drains

APPENDIX 01 ADDENDUM 1
SOILS ENGINEERING REPORT - NEW TK/K BUILDING AND SITE IMPROVEMENTS BATTLES
ELEMENTARY SCHOOL, dated June 11, 2024. Project GS00433-1.

RFI NO. 1 - RECOMMENDATIONS FOR CONCRETE DRIVE AISLES — NEW TK/K BUILDING AND SITE
IMPROVEMENTS BATTLES ELEMENTARY SCHOOL, dated July 23, 2024. Project GS00433-1.

RFI NO. 2 — RECOMMENDATIONS FOR CAST-IN-PLACE DRILLED PIER FOOTINGS - NEW TK/K
BUILDING AND SITE IMPROVEMENTS BATTLES ELEMENTARY SCHOOL, dated July 23, 2024. Project
GS00433-1.

APPENDIX 02 ADDENDUM 1
GEOLOGIC HAZARD ASSESSMENT - NEW TK/K BUILDING AND SITE IMPROVEMENTS BATTLES
ELEMENTARY SCHOOL, dated August 29, 2024. Project GS00433-2.

END OF SECTION
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SECTION 09 68 13
TILE CARPETING

PART 1 GENERAL

1.01 SECTION INCLUDES

A.
B.

Carpet tile, fully adhered. CPT-1, OFCI
Carpet tile walk-off mat. WM-1, OFCI

1.02 RELATED REQUIREMENTS

A.
B.

C.

D.

Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.

Section 01 74 19 - Construction Waste Management and Disposal: Reclamation/Recycling of
new carpet tile scrap and removed carpet tile.

Section 09 05 61 - Common Work Results for Flooring Preparation: Concrete slab moisture
and alkalinity testing and remediation procedures.

Section 09 6500 - Resilient Flooring: Topset Base.

1.03 REFERENCE STANDARDS

A
B.
C.

m

AATCC Test Method 134 - Test Method for Electrostatic Propensity of Carpets.
AATCC Test Method 16 - Colorfastness to Light.

ASTM D2859 - Standard Test Method for Ignition Characteristics of Finished Textile Floor
Covering Materials.

ASTM D5848 - Standard Test Method for Mass Per Unit Area of Pile Yarn Floor Coverings.

ASTM E648 - Standard Test Method for Critical Radiant Flux of Floor-Covering Systems
Using a Radiant Heat Energy Source.

CRI 104 - Standard for Installation of Commercial Carpet.

NFPA 253 - Standard Method of Test for Critical Radiant Flux of Floor Covering Systems
Using a Radiant Heat Energy Source.

1.04 SUBMITTALS

A
B.

o O

—TIemm

See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Product Data: Provide data on specified products, describing physical and performance
characteristics; sizes, patterns, colors available, and method of installation.

Shop Drawings: Indicate layout of joints.

Samples: Submit two carpet tiles illustrating color and pattern design for each carpet color
selected.

Submit two, 6 inch long samples of edge strip and base cap.

Manufacturer's Installation Instructions: Indicate special procedures.

Concrete Subfloor Test Report: Submit a copy of the moisture and alkalinity (pH) test reports.
Installer's Qualification Statement.

Operation and Maintenance Data: Include maintenance procedures, recommended maintenance
materials, and suggested schedule for cleaning.

TILE CARPETING Addendum 1 096813-1



BATTLES ES - TK-K BUILDING AND SITE UPGRADES DLR GROUP: 75-24119-00

SANTA MARIA-BONITA SCHOOL DISTRICT DECEMBER 16, 2024

SANTA MARIA, CALIFORNIA CONSTRUCTION DOCUMENTS
J. Maintenance Materials: Furnish the following for District's use in maintenance of project.

1. See Section 01 60 00 - Product Requirements, for additional provisions.

2. Extra Carpet Tiles: Quantity equal to 5 percent of total installed of each color and pattern
installed.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing specified carpet tile with
minimum three years documented experience.

B. Installer Qualifications: Company specializing in installing carpet tile with minimum three
years documented experience and approved by carpet tile manufacturer.

1.06 FIELD CONDITIONS
A. Store materials in area of installation for minimum period of 24 hours prior to installation.

1. Store inside, in well ventilated area, protected from weather, moisture and soiling. Store
rolls flat, not standing on end.

B. Maintain minimum 70 degrees F ambient temperature 24 hours prior to, during and 24 hours
after installation.

C. Deliver carpet materials in original mill protective wrapping with mill register numbers and
tags attached.

D. Ventilate installation area during installation and for 72 hours after installation.

1.07 WARRANTY
A. Carpet Warranty: Provide 10-year Commercial Limited Warranty.

B. Extended Warranty: Provide extended warranty covering edge raveling, delamination and wear
exceeding 10 percent of face yarn weight for a period of 15 years after “Notice of Completion”.

PART 2 PRODUCTS

2.01 REGULATORY REQUIREMENTS

A. All products used for flooring installation shall comply with flammability and smoke
classifications for various locations of installation. Comply with applicable requirements of
California Building Code (CBC) Chapter 8.

B. Provide glue-down installation conforming to CBC Section 11B-302.2.

1.  Carpet shall be securly attached and shall have a firm cushion. pad, or backing or no
cushion or pad.

a. Carpet shall have level loop, textured loop, level cut or level cut/uncut pile texture.
b. Pile height shall be 1/2 inch maximum.

2. Exposed edges shall be fastened to floor surfaces and shall have trim on the entire length.
a. Carpet edges shall comply with CBC Section 11B-303.

C. Comply with CalGreen Building Standards: All installed carpeting shall be low VOC emissions
listed. Certified as Low Emission by one of the following:

1. Carpet and Rug Institute's Green Label Plus Program. CalGreen 5.504.4.4.1

TILE CARPETING Addendum 1 096813-2
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2. Compliant with the VOC emission limits and testing requirements specified in the
California Department of Public Health's "Standard Method for the Testing and
Evaluation Chambers", Version 1.1, February 2010 or Specification 01350. CalGreen
5.504.4.4.2.

3. NSF/ANSI 140 at Gold level or higher. CalGreen 5.504.4.4.3
SCS Floorscore; www.scscertified.com. CalGreen 5.504.4.4.4.

5. Compliant with the Collaborative for High Performance Schools California (CA-CHPS)
Criteria Interpretation for EQ 7.0 and EQ 7.1 (formerly EQ 2.2) dated July 2012 and listed
in the CHPS High Performance Product Database;
www.chps.net/manual/lem_table.htm. CalGreen 5.504.4.4.5.

2.02 MANUFACTURERS
A. Tile Carpeting:
1.  Mohawk Group: www.mohawkgroup.com/#sle.
2. Shaw Industries Group, Inc.: www.shawcontract.com.
3. Substitutions: See Section 01 60 00 - Product Requirements.

2.03 MATERIALS
A. OFCI Carpet Tile (Entry or "Walk-Off" Mat)
1. Carpet, Type WM-1: Tufted Tip-Sheared, nylon.

a. Basis of Design Product: Indicated on Drawings as manufactured by Mohawk Group
or Shaw Industries Group, Inc, or approved equal.

b. Critical Radiant Flux: Minimum of 0.45 watts/sq cm, when tested in accordance with
ASTM E648 or NFPA 253.

Surface Flammability Ignition: Pass ASTM D2859 (the "pill test").
VOC Content: Comply with Section 01 61 16.
Maximum Electrostatic Charge: 3.5 Kv. at 20 percent relative humidity (RH).
Primary Backing: AFIRMA Il Hardback Tile.
1) Material: Synthetic.

g. Tile Size: 24 by 24 inch, nominal.

h. Yarn Weight: 24 oz/sq yd, ASTM D5848.

i. Pile Height: 0.090 to 0.198 inch.

j- Color: Asindicated on Drawings.

Preferred Manufacture Location: California.
3. Recycling:

- ® o o

a. New Carpet:

1) Carpet must be eligible for recycling by the supplying mill or fiber producer to
an existing operational third party certified recycling center;

2)  Submit program parameters.
3) Landfills are not an option.
B. OFCI, Tile Carpeting, Type CPT-1: Tufted, Textured Loop, manufactured in one color dye lot.
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1. Basis of Design Product: Indicated on Drawings as manufactured by Mohawk Group or
Shaw Industries Group, Inc, or approved equal.

Tile Size: 24 by 24 inch, nominal.
Thickness: 0.35 inch.

Color: As indicated on Drawings.
Pattern: Linear.

Critical Radiant Flux: Minimum of 0.45 watts/sq cm, when tested in accordance with
ASTM E648 or NFPA 253.

Surface Flammability Ignition: Pass ASTM D2859 (the "pill test™).
VOC Content: Comply with Section 01 61 16.
. Indoor Air Quality—CRI Green Label Plus™
10. Antimicrobial: Yes.

11. Maximum Electrostatic Charge: 3.5 Kv. at 20 percent relative humidity, AATCC Test
Method 134.

12. Light Fastness: >= 4.0 at 80 Hours, AATCC Test Method 16.
13. Primary Backing Material: PVC-Free.

o gk N

2.04 ACCESSORIES
A. Subfloor Filler: White premix latex; type recommended by flooring material manufacturer.
B. Resilient Base: See Section 09 65 00 - Resilient Flooring.
C. Edge Strips: Rubber, color as selected by Architect.
1. CON-WOM #169 Reducer manufactured by Roppe; or approved equivalent product.

D. Adhesives:
1. Compatible with materials being adhered; maximum VOC content as specified in Section
01 61 16.

E. Carpet Tile Adhesive: Recommended by carpet tile manufacturer; releasable type.

1. Water-resistant, non-staining and nonflammable type as recommended by carpet
manufacturer to be compatible with backing materials.

PART 3 EXECUTION

3.01 EXAMINATION

A. Verify that subfloor surfaces are smooth and flat within tolerances specified for that type of
work and are ready to receive carpet tile.

1. Maximum variation of 1/8-inch in 10 ft

B. Verify that subfloor surfaces are dust-free and free of substances that could impair bonding of
adhesive materials to subfloor surfaces.

C. Cementitious Subfloor Surfaces: Verify that substrates are ready for flooring installation by
testing for moisture and alkalinity (pH).

1. Test in accordance with Section 09 05 61.

2. Obtain instructions if test results are not within limits recommended by flooring material
manufacturer and adhesive materials manufacturer.
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3. Follow moisture and alkalinity remediation procedures in Section 09 05 61.

D. Carpet Verification: Verify carpet match before cutting or placement to ensure minimal
variation between dye lots.

E. Verify that required floor-mounted utilities are in correct location.

3.02 PREPARATION
A. Prepare floor substrates for installation of flooring in accordance with Section 09 05 61.

3.03 INSTALLATION
A. Starting installation constitutes acceptance of subfloor conditions.

B. Install carpet tile in accordance with manufacturer's instructions and CRI 104 (Commercial).

C. Blend carpet from different cartons to ensure minimal variation in color match.

D. Cut carpet tile clean. Fit carpet tight to intersection with vertical surfaces without gaps.

E. Lay carpet tile in square pattern, with pile direction parallel to next unit, set parallel to building
lines.
1. Locate change of color or pattern between rooms under door centerline.

F. Locate change of color or pattern between rooms under door centerline.

G. Fully adhere carpet tile to substrate.

H. Trim carpet tile neatly at walls and around interruptions.

1. Edges: Run carpet under open bottom items and all cabinets and install tight to walls.
Neatly trim and secure edge of carpet adjacent to door jambs where no base occurs.

I.  Complete installation of edge strips, concealing exposed edges.

J.  Carpet Finishing: Brush all seams and trim protruding pile tufts level. Remove excess
adhesive on the carpet surface and thoroughly vacuum entire area. Leave room clean and ready
for use.

3.04 PROTECTION

A. Cover carpet during construction period with reinforced kraft paper when construction traffic is
required to cross carpeted areas.

B. Remove and replace damaged or improperly installed carpet.

3.05 CLEANING
A. Remove excess adhesive without damage, from floor, base, and wall surfaces.
B. Clean and vacuum carpet surfaces.

1. Vacuum and remove all stains from carpet to satisfaction of District and in accordance
with cleaning specified in Section 01 70 00 - Execution and Closeout Requirements.

END OF SECTION
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SECTION 12 24 00
WINDOW ROLLER SHADES

PART 1 - GENERAL

1.01 SECTION INCLUDES
A. Roller shades, manual operation and accessories.
B. Shade fabric.

1.02 RELATED SECTIONS

A. Section 06 10 00 - Rough Carpentry: Wood blocking and grounds for mounting roller shades
and accessories.

B. Section 09 21 16 - Gypsum Board Assemblies: Coordination with gypsum board assemblies
for installation of shade pockets, closures and related accessories.

1.03 REFERENCE STANDARDS

A. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to
Fungi.

B. Cradle to Cradle Products Innovation Institute (C2C):

1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting: One week prior to commencing work related to this section. Require
attendance of all affected installers.

B. Sequencing:

C. Do not fabricate shades until field dimensions for each opening have been taken with finished
conditions in place. "Hold to" dimensions are not acceptable.

D. Do not install shades until final surface finishes and painting are complete.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Bid Submittal: Information Required with Submittal of Bid: In order to evaluate proposals for
integrated lighting control and window shade systems, the Architect requires the following
information be submitted prior to the award of the system.

1. Bid proposal shall be accompanied with a document that notes all deviations from these
specifications on a line-by-line basis.

C. Product Data: Manufacturer's catalog pages and data sheets for products specified including
materials, finishes, dimensions, profiles, mountings, and accessories.

1. Preparation instructions and recommendations.

2. Styles, material descriptions, dimensions of individual components, profiles, features,
finishes , accessories, and operating instructions.

3. Storage and handling requirements and recommendations.
Mounting details and installation methods.
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G.

5. Manufacturer's Instructions: Include storage, handling, protection, examination,
preparation, and installation.

6. Project Record Documents: Record actual locations of control system components and
show interconnecting wiring.

Shop Drawings: Plans, elevations, sections, product details, installation details, operational
clearances, and relationship to adjacent work.

1. Prepare shop drawings on AutoCad or MicroStation format using base sheets ovided
electronically by the Architect.

2. Provide location plan showing all manual shade control locations. Cross-reference
furniture plans for optimal positioning of chains.

3. Provide elevation drawings showing shade band layout. Indicate any necessary seam or
batten locations, and align with horizontal mullions where possible.

Window Treatment Schedule: For all roller shades. Use same room designations as indicated
on the Drawings and include opening sizes and key to typical mounting details.

Verification Samples: For each finish product specified, one complete set of shade
components, unassembled, demonstrating compliance with specified requirements.

1. Shadecloth Sample: Mark face of material to indicate interior faces.
a. Testreports indicating compliance with specified fabric properties.

b. Verification Samples: 6 inches (150 mm) square, representing actual materials, color
and pattern.

Warranty: Provide manufacturer’s warranty documents as specified in this Section.

1.06 QUALITY ASSURANCE

A

Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

Manufacturer Qualifications: Obtain roller shades system through one source from a single
manufacturer with a minimum of ten years experience and minimum of five projects of similar
scope and size in manufacturing products comparable to those specified in this section.

Installer for Roller Shade System - Qualifications: Installer trained and certified by the
manufacturer with a minimum of ten years experience in installing products comparable to
those specified in this section.

1. Requirements for Roller Shade Installer/Contractor:

a. Roller Shade Hardware, shade fabric and all related controls shall be furnished and
installed as a complete assembly.

Product Listing Organization Qualifications: Organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

Fire-Test-Response Characteristics: Passes NFPA 701 small and large-scale vertical burn.
Materials tested shall be identical to products proposed for use.

ShadeCloth Anti-Microbial Characteristics: 'No Growth' per ASTM G 21 results for fungi
ATCC9642, ATCC9644 and ATCC9645, and E2180.
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G. ShadeCloth Cleanability and Disinfecting: ShadeCloth must meet cleanability and disinfecting
requirements via 3rd party testing to comply with BIFMA HCF 8.1-2014 standards using
chemical solutions compliant with EPA guidelines for use against COVID-19.

1.07 MOCK-UP

A. Provide a mock-up of one roller shade assembly for evaluation of mounting, appearance and
accessories.

© O N o O wDdhRE

Locate mock-up in window designated by Architect.

Mockup Size: Full size.

Mockup Size (WxH): 3 x 3 feet (0.94 x 0.94 m) minimum.

Intent of mock-up is to demonstrate quality of workmanship and visual appearance.

If mock-up is not acceptable, rebuild mock-up until satisfactory results are achieved.
Do not proceed with remaining work until, mock-up is accepted by Architect.

Retain mock-up during construction as a standard for comparison with completed work.
Do not alter or remove mock-up until work is completed or removal is authorized.
Full-sized mock-up may become part of the final installation.

10. Full-sized mock-up will become the property of the Owner to be used for spare parts.

1.08 1.8 DELIVERY, STORAGE, AND HANDLING

A. Deliver in factory-labeled packages, marked with manufacturer and product name, fire-test-
response characteristics, and location of installation using same room designations indicated on
Drawings and in Window Treatment Schedule.

B. Store and handle products per manufacturer's recommendations.

1.09 PROJECT CONDITIONS

A. Environmental Limitations: Install roller shades after finish work including painting is
complete and ambient temperature and humidity conditions are maintained at the levels
indicated for Project when occupied for its intended use.

1.10 WARRANTY

A. Roller Shade Hardware and Chain Warranty: Manufacturer's standard non-depreciating,
transferrable warranty for interior shading.

1.

1. Shade Hardware:

a. Mecho/5 and Mecho/5x with ThermoVeil, EuroTwill, Soho, Equinox, Midnite,
Chelsea, or Classic Blackout shade fabric: 25-years.

b. Mecho/7 including bead chain with ThermoVeil, EuroTwill, Soho, Equinox, Midnite,
Chelsea, or Classic Blackout shade fabric: 25-years.

Standard Shadecloth: Manufacturer's standard 25-year warranty.

Roller Shade Installation: One year from date of Substantial Completion, not including
scaffolding, lifts or other means to reach inaccessible areas, which are deemed owners
responsibility.
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PART 2 PRODUCTS

2.01 MANUFACTURERS

A. Acceptable Manufacturer for Window Shade Control System as basis of design, performance
and warranty: MechoShade Systems, Inc.; as represented by ARCHITYPE, Tel: (213) 631-
5001. Fax: (213) 884-4790, Contact: Jean-Guy Poitras. Email: jean-
guy.poitras@mechoshade.com ; jeanguy@architype.net.

B. Acceptable Manufacurer:
1. SWFContract; Precision+: www.swfcontract.com.
C. Requests for substitutions will be considered in accordance with provisions of Section 016000.

2.02 APPLICATIONS/SCOPE
A. Roller Shade Schedule:

1. Shade Type 1: Manual operating, chain drive, sunscreen single roller shades and related
mounting systems and accessories as indicated on drawings.

a. Shades at Classrooms: Mecho/7 multibanded wherever possible with chain located in
front of classroom.

b. Shades at other individual windows: Mecho/5.
c. Basis of Design Fabric: SoHo 1600 Series 3%.
1) Provide 1100 Series 1% in lieu of 3% as required.

2. ADA Compliance: All spaces requiring full ADA compliance to be motorized with an
accessible wall switch.

3. CPSC Compliance: All manually operated window coverings with accessible cords,
chains, continuous loop cords, etc. shall meet all current Federally mandated CPSC
(Consumer Products Safety Commission) safety standards at time of
manufacturing. Depending on the product type, additional hardware components may be
required and added to meet new regulatory compliant anti-ligature requirements.

4.  WCMA Compliance: Chain tensioning device complying with ANSI/WCMA A100.1-
2022 manufacuted on every manual roller shade.

2.03 ROLLER SHADES, MANUAL OPERATION AND ACCESSORIES
A. Shade System; General:

1.  Components capable of being removed or adjusted without removing mounted shade
brackets, or cassette support channel.

Smoothly operation raising or lowering shades.
Cradle-to-Cradle certified and listed in C2C (DIR).

Environmental Product Declaration (EPD): Published disclosure of product’s
environmental impacts based on a full Life Cycle Assessment (LCA). Manufacturer must
have EPD certification by independent 3rd party evaluation service.

B. Basis of Design: Mecho/7 System as manufactured by Mecho.
1. Description: Manually operated fabric window shades.
a. Shade Type: Single Roller.
b.  Universal drive capability to offset drive chain for reverse or regular roll shades.
c. Drop Position: Regular roll.
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d. Mounting: As indicated on drawings.
e. Size: Asindicated on drawings.
f.  Fabric: As indicated under Shade Fabric article.

2. Brackets and Mounting Hardware: As recommended by manufacturer for mounting
indicated and to accommaodate shade fabric roll-up size and weight.

a.

Material: Steel, 1/8 inch (3 mm) thick. Styrene based plastics, and /or polyester, or
reinforced polyester shall not be accepted.

Single Shade Operation Width: Up to 180 inches (4572 mm) dependent on fabric.

Multiple Shade Band Operation: Provide hardware as necessary to operate a
maximum of six shade bands, totaling up to 50lbs hanging weight or 360 inches
(9144 mm) wide; depending on fabric weight whichever is greater, using a single
clutch operator.

3. Roller Tubes:

Material: Extruded aluminum.

Size: As recommended by manufacturer; selected for suitability for installation
conditions, span, and weight of shades.

Fabric Attachment: Utilize extruded channel in tube to accept vinyl spline welded to
fabric edge. Shade band to be removable and replaceable without removing roller
tube from brackets or inserting spline from the side of the roller tube.

Roller tubes to be capable of being removed and reinstalled without affecting roller
shade limit adjustments.

4. Hembars: Designed to maintain bottom of shade straight and flat.

a.

Style: Full wrap fabric-covered bottom bar, flat profile with heat sealed closed ends.

5. Clutch Operator: Manufacturer's standard material and design integrated with
bracket/brake assembly.

a.

Heavy-duty, 1/8” steel mounting bracket and integrated steel brake, clutch
and sprocket assembly rigidly affix the shade support and user control to the building
structure fully independent of the roller tube components.

Permanently lubricated maintenance-free brake assembly employs an oil-impregnated
steel hub with wrapped spring clutch.

Brake must withstand minimum pull force of 50 pounds (22.7 kg) in the stopped
position.

Direct drive clutch requires no interstitial gear stages or plastic parts between the
building structure and clutch ensuring reliable operation across the full range of shade
sizes.

Urethane dampened clutch protects bead chain and clutch from failure due to high
shock loads during shade operation minimizing down time.

Maximum shade hanging weight of 50 pounds (22.7 kg).

Clutch shall be upgradable to motorized drive on compatible tubes without requiring
change in mounting attachment method/location, roller tube or fabric band.

Motorized drive options available require no additional wiring to be added for power
or communication capability for switch or automated operation.
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6. Drive Chain: Continuous loop T304 stainless steel beaded ball chain, 100 pound (45 Kkg)
minimum breaking strength warranted from breaking for the life of the shade system
hardware under prescribed operation. Provide upper and lower limit stops.

a.

Chain Tensioner: Chain tensioning device complying with ANSI/WCMA A100.1-
2022.

Limit stops: Bead stops affixed to the chain maintain consistent shadeband alignment
at the top and bottom of shade travel across multiple shades, and help prevent shade
damage resulting from unmanaged user control.

7.  Mecho/7, Managed Lift Force, Hardware: Lifts single band or multiband shade
assemblies:

a.

Lifting Force: 3 to 8.5 pounds (1.4 to 3.9 kg) max pull force to lift shade assemblies
with a shade band hanging weight, not including mounting hardware, of up to 50
pounds (22.7 kg).

Direct drive clutch with Managed Lift Force provides the best user experience by
managing the user pull force while using the fewest number of chain pulls to position
a shade.

Backward compatible to Mecho/5 components including fascia, regular and reverse
roll, pockets, and wall-mounting accessories.

Includes offset drive capability, left/right, front, or back to allow for utilization of
blackout channels.

Allows for ease of operation when obstructions do not allow for direct drive chain
access.

Offset chain drive shall not cause an increase of friction or pull force when operated
up to a 26 degree angle from vertical.

8. Accessories:

a.

-~ ® O 0 T

Fascia: Removable extruded aluminum fascia, size as required to conceal shade
mounting, attachable to brackets without exposed fasteners.

1) Finish: To be selected from manufacturer’s standard colors.
2) Endcaps as required.

Can be installed across two or more shade bands in one piece.
Single Fascia: Accommodate regular roll shades.

Profile: Square.

Configuration: Captured and continuous, as indicated on drawings.

Adjustable Multi-band Coupler: Field-adjustable coupler positioned between
adjacent shadebands driven by the same clutch facilitates hembar alignment between
the bands while maintaining the light gap between the shade bands to no more than
1.25 inch (32mm).

C. Basis of Design: Mecho/5 System as manufactured by Mecho.
1. Description: Manually operated fabric window shades.

a.

b.
C.
d

a. Shade Type: Single Roller.

Universal drive capability to offset drive chain for reverse or regular roll shades.
Drop Position: Regular roll.

Mounting: As indicated on drawings.

WINDOW ROLLER SHADES Addendum 1 122400-6



BATTLES ES - TK-K BUILDING AND SITE UPGRADES DLR GROUP: 75-24119-00

SANTA MARIA-BONITA SCHOOL DISTRICT DECEMBER 16, 2024

SANTA MARIA, CALIFORNIA CONSTRUCTION DOCUMENTS
e. Size: Asindicated on drawings.

f. Fabric: As indicated under Shade Fabric article.

2. Brackets and Mounting Hardware: As recommended by manufacturer for mounting
indicated and to accommodate shade fabric roll-up size and weight.

a. Material: Steel, 1/8 inch (3 mm) thick.
3. Roller Tubes:
a. Material; Extruded aluminum.

b. Size: Asrecommended by manufacturer; selected for suitability for installation
conditions, span, and weight of shades.

c. Fabric Attachment: Utilize extruded channel in tube to accept vinyl spline welded to
fabric edge. Shade band to be removable and replaceable without removing roller
tube from brackets or inserting spline from the side of the roller tube.

d. Roller tubes to be capable of being removed and reinstalled without affecting roller
shade limit adjustments.

4. Hembars: Designed to maintain bottom of shade straight and flat.
a. Style: Full wrap fabric covered bottom bar, flat profile with heat sealed closed ends.

5. Clutch Operator: Manufacturer's standard material and design integrated with
bracket/brake assembly.

a. Heavy-duty, 1/8” steel mounting bracket and integrated steel brake, clutch
and sprocket assembly rigidly affix the shade support and user control to the building
structure fully independent of the roller tube components.

b. Permanently lubricated maintenance-free brake assembly employs an oil-impregnated
steel hub with wrapped spring clutch.

c. Brake must withstand minimum pull force of 50 pounds (22.7 kg) in the stopped
position.

d. Direct drive clutch requires no interstitial gear stages or plastic parts between the
building structure and clutch ensuring reliable operation across the full range of shade
sizes.

e. Maximum shade hanging weight of 18 pounds (8.2 kg).

6. Drive Chain: Continuous loop stainless steel beaded ball chain, 100 pound (45 kg)
minimum breaking strength. Provide upper and lower limit stops.

a. Chain Tensioner: Chain tensioning device complying with ANSI/WCMA A100.1-
2022.

b. Limit stops: Bead stops affixed to the chain maintain consistent shadeband alignment
at the top and bottom of shade travel across multiple shades, and help prevent shade
damage resulting from unmanaged user control.

7. Accessories:

a. Fascia: Removable extruded aluminum fascia, size as required to conceal shade
mounting, attachable to brackets without exposed fasteners.

1) Finish: To be selected from manufacturer’s standard colors.
2) Endcaps as required.

3) Can be installed across two or more shade bands in one piece.
4) Single Fascia: Accommodate regular roll shades.
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5) Profile: Square.

6) Configuration: Captured and continuous, as indicated on drawings.

2.04 ROLLER SHADE FABRICATION
A. Field measure finished openings prior to ordering or fabrication.
B. Dimensional Tolerances: Fabricate shades to fit openings within specified tolerances.

1. Vertical Dimensions: Fill Opening from Head to Sill: 1/2 inch (13 mm) space between
bottom bar and window sill.

2. Horizontal Dimensions: Inside Mounting.

a. Symmetrical Light Gaps on Both Sides of Shade: 3/4 inch (19.05 mm) total.
3. Horizontal Dimensions: Outside mounting.

a. Cover window frames, trim, and casings completely.

C. Openings Requiring Continuous Multiple Shade Units with Separate Rollers: Locate roller
joints at window mullion centers; butt rollers end-to-end.

2.05 SHADE FABRIC
A. Basis of Design: Shade fabric as manufactured by MechoShade Systems LLC.
1.  Solar Shadecloths:

a. Fabric: Soho: 1100 series. 1 percent open. 2 X 2 basket-weave pattern of fine yarn
PVC and polyester blend, also 126 inches (3200 mm) wide.

1) NRC Rating: 0.60.
2) SAA Rating: 0.64.

3) Low-Emitting Material Certification: Greenguard Gold certified and listed in
UL (GGG).

4)  Health Product Declaration (HPD): Published declaration with full disclosure of
known hazards.

5) Environmental Product Declaration (EPD): Published disclosure of product’s
environmental impacts based on a full Life Cycle Assessment (LCA).
Manufacturer must have EPD certification by independent 3rd party evaluation
service.

b. Fabric: Soho: 1600 series. 3 percent open. 2 x 2 basket-weave pattern of fine yarn
PVC and polyester blend, also 126 inches (3200 mm) wide.

1) NRC Rating: 0.25.
2) SAA Rating: 0.29.

3) Low-Emitting Material Certification: Greenguard Gold certified and listed in
UL (GGG).

4) Health Product Declaration (HPD): Published declaration with full disclosure of
known hazards.

5) Environmental Product Declaration (EPD): Published disclosure of product’s
environmental impacts based on a full Life Cycle Assessment (LCA).
Manufacturer must have EPD certification by independent 3rd party evaluation
service.

c. Color: Selected from manufacturer's standard colors.
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2. Performance Requirements:

a. Flammability per NFPA 701: Pass. Large or small scale test.
b. Fungal Resistance: No growth when tested per ASTM G21.

c. Cleanability and Disinfecting: ShadeCloth must meet cleanability and disinfecting
requirements via 3rd party testing to comply with BIFMA HCF 8.1-2014 standards
using chemical solutions compliant with EPA guidelines for use against COVID-19.

PART 3 EXECUTION

3.01 EXAMINATION
A. Do not begin installation until substrates have been properly prepared.

B. If substrate preparation is the responsibility of another installer, notify Architect of
unsatisfactory preparation before proceeding.

C. Start of installation shall be considered acceptance of substrates.

3.02 PREPARATION
A. Clean surfaces thoroughly prior to installation.

B. Prepare surfaces using methods recommended by manufacturer for achieving best result for
substrate under the project conditions.

C. Coordinate with window installation and placement of concealed blocking to support shades.

3.03 INSTALLATION
A. Contractor Furnish and Install Responsibilities:

1.

Window Covering Contractor (WC) shall provide an on site, Project Manager, and shall
be present for all related jobsite scheduling meetings.

WC shall supervise the roller shade installation, and setting of intermediate stops of all
shades.

WC shall be responsible for field inspection on an area-by- area and floor-by-floor basis
during construction to confirm proper mounting conditions per approved shop drawings.

Verification of Conditions: examine the areas to receive the work and the conditions under
which the work would be performed and notify General Contractor and Owner of
conditions detrimental to the proper and timely completion of the work. Do not proceed
until unsatisfactory conditions have been corrected. Commencement of installation shall
constitute acceptance of substrate conditions by the installer.

WC shall provide accurate to 0.0625” inch (1.5875mm); field measurements for custom
shade fabrication on the Roller Shades manufacturers input forms.

W(C Installer shall install roller shades level, plumb, square, and true according to
manufacturer’s written instructions, and as specified here in. Blocking for roller shades
installed under the contract of the interior General Contractor shall be installed plumb,
level, and fitted to window mullion as per interior architect’s design documents and in
accordance with industry standard tolerances. The horizontal surface of the shade pocket
shall not be out-of-level more than 0.625” (15.875mm) over 20 linear feet (6.096 meters)

Shades shall be located so the shade band is not closer than 2 inches (50 mm) to the
interior face of the glass. Allow proper clearances for window operation hardware.
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8.  Adjust, align and balance roller shades to operate smoothly, easily, safely, and free from
binding or malfunction throughout entire operational range.

9. Installer shall set Upper and Lower limits of all manual shade bands, and assure alignment
in accordance with the above requirements.

10. Clean roller shade surfaces after installation, according to manufacturer’s written
instructions.

11. WOC shall train Owner’s maintenance personnel to adjust, operate and maintain roller
shade systems.

a. Use operation and maintenance manual as a reference, supplemented with additional
training materials as required.

3.04 PROTECTION AND CLEANING
A. Protect installed products until completion of project.
B. Touch-up, repair or replace damaged products before Substantial Completion.
1. Clean soiled shades and exposed components as recommended by manufacturer.
2. Replace shades that cannot be cleaned to "like new" condition.

END OF SECTION
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SECTION 26 09 23
LIGHTING CONTROL SYSTEMS AND DEVICES

PART 1 - GENERAL

11 SUMMARY

A. Section Includes:

Boo~NooO~LNE

Digital lighting management systems.

Programmable electronic astronomic time switches.
Daylight-harvesting controls and photoelectric sensors.
Indoor occupancy and vacancy sensors.
Switchbox-mounted occupancy sensors.

Standalone dimmers for LED lighting (0-10V)
Lighting contactors.

Lighting control relay panels.

Emergency lighting shunt relay (UL-924).

Conductors and cables.

1.2 SUBMITTALS

A.  Product Data and Shop Drawings:

1.

wmn

N A

10.

Submit manufacturer's technical product data for each type of lighting control system and
its components.

Manufacturer's warranty documentation specifically for this contract.

Floor plans and reflected ceiling plans showing occupancy and daylight-harvesting
photoelectric sensor locations.

Include typical mounting details for each sensor type.

Detailed point to point wiring diagrams.

Wiring schedules.

Typical wiring diagrams for each component.

System diagrams showing contactor panels, number and type of switches and sensors,
low-voltage switches, and building energy management system computer.

Provide sequence of operations for each space type in a format suitable for programming
requirements of the specific system and meeting the intent of the sequence of operation
provided by the architect/engineer.

Room schedule showing devices listed by room, their serial numbers, and the loads they
control.

B. Closeout Documentation:

1. Field quality-control test reports.
2. Record drawings reflecting as-built information, including floor plans, wiring diagrams,
equipment and wiring schedules, and room schedules.
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3. Operation and Maintenance Manuals:
a. Manufacturer's technical product data and maintenance data.
b. Manufacturer's warranty documentation.

4. Software and Firmware Operational Documentation:

a. Software service agreement.

b. Software operating and upgrade manuals.

C. Device address list.

d. Printout of software application and graphic screens.

e. Program Software Backup: On a USB Thumb drive or compact disc, complete
with data files.

1.3 WARRANTY
A.  Manufacturer and Installer warrant that installed lighting control devices perform in accordance
with specified requirements and agree to repair or replace, including labor, materials, and
equipment, software, and devices that fail to perform as specified within extended warranty
period.
1. Special Extended Warranty Period: Shall exceed four (4) years starting from the date of

Substantial Completion.

a. If the manufacturer’s warranty commences upon the date materials are delivered,
then the manufacturer’s warranty period shall be at least five (5) years to meet the
requirement stated above.

14 SOFTWARE AND FIRMWARE SERVICE AGREEMENT
A.  Technical Support: Beginning at Substantial Completion provide a 5-year software service
agreement to the Owner.
B.  Software and Firmware Upgrades:
1. At Substantial Completion, update software and firmware to latest version. Install and
program software upgrades that become available within two years from date of
Substantial Completion. Verify upgrading software includes operating system and new or
revised licenses for using software.
2. Upgrade Notice: Provide a 30-day notice to Owner to allow scheduling and access to the
system and to allow Owner upgrade to computer equipment if necessary.
3. Upgrade Reports: Prepare written report after each update, documenting upgrades
installed.
15 QUALITY ASSURANCE
A.  Codes and Standards:
LIGHTING CONTROL SYSTEMS AND DEVICES 260923 - 2
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NFPA 70, National Electrical Code (NEC).

UL 508, Standard for Industrial Control Panels.

UL 916, Standard for Energy Management Equipment.

UL 917, Standard for Clock Operated Switches.

UL 924, Standard for Emergency Lighting and Power Equipment.
47 CFR, Subparts A and B, for Class A digital devices.

ocouarwpbpE

Comply with NEC, NEMA, and FCC emission requirements for Class A applications. Comply
with applicable city, county, and state codes and ordinances.

Certification: Manufacturer shall certify that products will meet product specifications and
local energy codes. If any additional equipment is required to meet coverage patterns and local
energy codes, provide additional equipment at no additional cost to the Owner.

Selection, quantity, and placement of all lighting control sensors as indicated on the drawings
shall be regarded as the basis of design. Under this contract, engage a factory-authorized
representative to determine optimal selection, quantity, and placement of sensors and other
system components using the manufacturer’s actual devices, and to guarantee the proper
application and correct operation of such devices. Any deviation from the basis of design still
must comply with these specifications and must result in function and performance that meets
or exceeds that of the basis of design.

Manufacturer’s Field Service and Commissioning: Engage a factory-authorized service
representative to inspect, test, and adjust sensors and associated system components, and to
guarantee sensor performance.

Ceiling-mount devices and wall-mount devices installed above 6 ft. shall be flat and/or textured
white. Wall-mount devices installed 42-inch above floor shall match device color and wall
plate specified in Section 262726 “Wiring Devices”.

PART 2 - PRODUCTS

2.1 DIGITAL LIGHTING MANAGEMENT SYSTEMS
A.  Source Limitations: Obtain lighting control module and power distribution components through
one source from a single manufacturer
B.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Acuity Brands, Inc. (nLight / Sensor Switch).
2. Crestron Electronics, Inc. (Green Light).
3. Eaton / Greengate / Cooper Lighting Controls, Inc.
4, Encelium / Osram Sylvania, Inc.
5. Hubbell Building Automation / Lighting Controls (NX Distributed Intelligence).
6. Intelligent Lighting Controls, Inc.
7. Leviton Manufacturing Co.
8. Touche Controls / ESI Ventures.
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9. Watt Stopper/Legrand Vantage Controls/Digital Lighting Management.
10.  Linx/Lutron
11. NX

C.  System Architecture: System shall have an architecture that is based upon three main concepts;
1) intelligent lighting control devices, 2) standalone lighting control zones, and 3) network
backbone for remote or time-based operation utilizing lighting control relay panels.

D.  System Architecture as it applies to School District standards:

1.

Lighting in classrooms, offices, conference rooms, multi-purpose rooms, and rooms of
similar size and function: Utilize intelligent room controllers in conjunction with
intelligent sensors and switches to meet design intent and code required lighting control
for the space. These spaces shall be stand-alone and not networked at this time. An
auxiliary contact to trigger occupied/unoccupied modes for mechanical system shall be
provided either integral to the occupancy sensor or as an additional unit connected to the
system. Unless noted otherwise, all 0-10V wiring to dimmable fixtures shall be connected
between fixtures and intelligent room controllers.

Lighting in central spaces and large spaces such as corridors, gymnasiums, and
lunchrooms: Utilize intelligent lighting relay panels, with 0-10V dimming outputs in
conjunction with intelligent sensors and switches to meet design intent and code required
lighting control for the space. Unless noted otherwise, all 0-10V wiring to dimmable
fixtures shall be connected between interior lighting fixtures and relay panel. All relay
panels shall be networked together and connected to the BAS via BACNET interface.
System shall receive timing commands from the BAS system.

Exterior Lighting: Utilize intelligent lighting relay panels to meet design intent and code
required lighting control. Dimming outputs and 0-10V wiring are not required for
exterior lighting unless noted on the drawings. All relay panels shall be networked
together and connected to the BAS via BACNET interface. System shall receive timing
commands from the BAS system via photoelectric sensor connected through the BAS
system and provided by the BAS contractor.

Small, regularly unoccupied spaces such as storage rooms: Stand-alone wall box sensors
may be used.

Plug loads: Utilized intelligent load rated relay panels to control switched receptacles
throughout the building. Plug load relay panels shall be separate from lighting relay
panels. All relay panels shall be networked together with lighting relay panels to receive
timing signals from the BAS and to make any required programming adjustments. A
central override switch shall be located per the drawings or per district direction
(typically either the main electrical room or main mechanical room) to override
receptacles on or off.

E.  System Description and Operation

1.

Intelligent lighting control devices shall consist of one or more basic lighting control
components; occupancy sensors, photoelectric sensors, relays, dimming outputs, manual
switch stations, and manual dimming stations. Combining one or more of these
components into a single device enclosure should be permissible to minimize overall
device count of system.
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2. Lighting control zones shall consist of one or more intelligent lighting control

10.

11.

12.

13.

14.

components, be capable of stand-alone operation, and be capable of being connected to a
higher-level network backbone.

Lighting control zone shall be capable of automatically configuring itself for default
operation without any startup labor required.

Individual lighting zones must continue to provide a user defined default level of lighting
control in the event of a system communication failure with the backbone network or the
management software becoming unavailable.

Power for devices within a lighting control zone shall come from either resident devices
already present for switching (relay device) or dimming purposes, or from the network
backbone. Standalone “bus power supplies” shall not be required in all cases.

All switching and dimming for a specific lighting zone shall take place within the devices
located in the zone itself (i.e., not in a remotely located devices such as panels) to
facilitate system robustness and minimize wiring requirements. Specific applications that
require centralized or remote switching shall be capable of being accommodated.

System shall have a primary wall mounted network control “gateway” device capable of
accessing and controlling connected system devices and linking into an Ethernet LAN.
System shall use “bridge” devices that route communication and distribute power for up
to 8 lighting zones together for purposes of decreasing system wiring requirements.
System shall have a web-based software management program that enables remote
system control, status monitoring, and creation of lighting control profiles.

Individual lighting zones shall be capable of being segmented into several channels of
occupancy, photoelectric sensor, and switch functionality for more advanced
configurations and sequences of operation.

System shall be capable of operating a lighting control zone according to several
sequences of operation. Note operating modes should be utilized only in manners
consistent with local energy codes.

Auto-on / auto-off (via occupancy sensors)

Manual-on / auto-off

Auto-to-override on

Manual-to-override on

Auto on /predictive off

Multi-level on (multiple lighting levels per manual button press)

hO o0 o

Control software shall enable logging of system performance data and presenting useful
information in a web-based graphical format and downloadable to .CSV files.
System programming shall be done in the following fashion:

a. For completely networked systems, system programming and control adjustments
can be done via software from a single point in the network.

b. For stand-alone systems, programming shall be done by hand-held remote control
or by software app via standard wireless protocol such as Wi-Fi or Bluetooth.

Control software shall enable integration with a BAS via BACNET IP.
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F. System Cabling: Intelligent devices shall be connected to the LRC (lighting room controller).
Communications and Class 2 low voltage power shall be provided to each intelligent device via
standard low-voltage UTP Category 5 cabling with RJ45 connectors. RJ45 adapters may be
used to allow standard analog sensors to be used.

1.

All cabling for intra-room connectivity of control devices (example, between power
packs and from power packs to sensors and switches) shall be pre-manufactured and
provided by controls manufacturer.

Intelligent lighting control devices shall communicate digitally and possesses at least two
RJ45 connectors.

Devices within a lighting control zone shall be connected using low-voltage cabling, in a
daisy-chain fashion, and in any order.

System shall provide the option of having pre-terminated plenum rated Category 5
cabling supplied with hardware.

G. Management Software

1.

2.

ONo O~

10.

Every device parameter (e.g., sensor time delay and photoelectric sensor set-point) shall
be available and configurable remotely from the software.

The following status monitoring information shall be made available from the software
for all devices for which it is applicable: current occupancy status, current occupancy
sensor status, remaining occupancy time delay(s), current photoelectric sensor reading,
current photoelectric sensor inhibiting state, photoelectric sensor transitions time
remaining, current dim level, device temperature, and device relay state(s).

The following device identification information shall be made available from the
software: model number, model description, serial number, manufacturing date code,
custom labels, and parent network device.

A printable network inventory report shall be available via the software.

A printable report detailing all system profiles shall be available via the software.
Software shall require all users to login with a username and password.

Software shall provide at least three permission levels for users.

All sensitive stored information and privileged communication by the software shall be
encrypted.

All device firmware and system software updates must be available for automatic
download and installation via the internet.

Software shall be capable of managing systems interconnected via a WAN (wide area
network).

H.  Applications:

1. Furnish and install digital lighting management systems in each room, space, or area as
indicated on the Drawings, or wherever the following applies:

a. Wherever lighting is controlled by a low-voltage multi-button control station (as
opposed to a line-voltage switch).

b. Wherever the Energy Code requires the lighting to be turned on via manual
operation only and/or a room where the lighting is controlled by one or more
vacancy sensors.

LIGHTING CONTROL SYSTEMS AND DEVICES 260923 - 6

ADDENDUM 1



BATTLES ES - TK-K BUILDING AND SITE UPGRADES DLR GROUP: 75-24119-00
SANTA MARIA-BONITA SCHOOL DISTRICT APRIL 4, 2025
SANTA MARIA, CALIFORNIA CONSTRUCTION DOCUMENTS

2. Specific locations, in which digital lighting management systems are required and are not
required, are as follows:

a. Required:

1)  Classrooms.

2)  Offices and open office spaces.

3) Rooms in which 0-10V dimming is indicated.
4)  Other rooms as noted on the plans.

b. Not required:

1)  Corridors.

2) Restrooms.

3)  Lobbies/ circulation spaces.
4) Utility rooms.

5)  Small offices.

. Intelligent Lighting Room Controller (LRC)

1. The LRC associated with each Digital Lighting Management System is not necessarily
shown on the plans.

a. Each controller shall be mounted above the accessible ceiling, unless otherwise
noted. Where there are no suspended ceilings, mount controller above nearest
accessible ceiling or near the associated power panelboard. The contractor shall be
responsible for determining the optimum locations in the field.

b. Controllers mounted above accessible ceilings shall be furnished with a plenum-
rated enclosure. If ceiling is not accessible, provide an access panel in the ceiling
or coordinate with the Owner an acceptable location for a surface-mounted
enclosure.

2. System shall be true digital control with digital sensors and other components. Hybrid
analog systems are not acceptable.

3. The installation of software shall not be required. At a minimum, the user interface shall
provide the following functions:

a Automatic discovery of system devices.

b Commissioning of devices into logical control zones and areas.

c Display the entire system in a logical navigation tree view

d Allow the user to name zones, groups, presets, schedules, and individual loads.
e. Setup control functions for system inputs and outputs.

f. Monitor status and override individual relays and dimmers.

g Plug-load control, where applicable. Refer to drawings.

h. Setup and download schedules to panels and room controllers.

N

4. etwork Capabilities:
a. LRC shall have the ability to communicate by means of TCP/IP over Ethernet
allowing enterprise connectivity between the Lighting Control System and external
LAN or WAN networks.
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10.

11.

12.

13.

b. Provide integral capability to communicate with the Building Automation System
via BACnet IP protocol.

C. The LRC shall function as a web server allowing the user interface to be accessible
through a standard web browser.

d. Once programming is complete, any time-clock functionality in the LRC shall be
disabled to prevent conflicts with scheduling signals from the BAS system via
Bacnet.

Programming shall be stored in non-volatile memory, so that all field-settings and
programming are retained in the event of a power outage.

Unit power supply shall be dual-rated or rated to match its branch lighting circuit
connection of 120-volt or 277-volt AC as indicated on the plans.

Each LRC that is required in a space shall be capable of accommodating and controlling
at least two (2) line-voltage lighting circuits. Provide additional units as required for
application indicated on the Lighting Plans and/or Schedules.

Each LRC must be capable of accommodating and controlling at least one 120-volt AC
20-amp plug-load circuit.

Unit must be capable of providing 0-10 VDC 200 mA dimming controls for each zone
(or “switchleg”) of LED dimmable drivers. Dimmer interface shall be achieved via
lighting control stations with programmable pushbuttons. Applications, zones, and
guantities shall be determined per the drawings.

Unit must interface with presence sensors that are designated as vacancy sensors to
enable lights to be turned on only manually—not automatically unless the lights had
timed-out within the previous 30 seconds.

Integral surge protection: Meets ANSI/IEEE Standard C62.41-1980, tested to withstand
momentary voltage surges up to 6000V and current surges up to 200A without damage.
Furnish and install a completely functioning turnkey system. Include all necessary
accessories, programming, settings, commissioning, and testing.

Communications and Class 2 low-voltage power connection between LRC and input
devices (control stations, sensors, etc.) shall be standard low-voltage UTP Category 5
cabling with RJ45 connectors.

J. Low-Voltage Momentary-Contact Programmable Pushbutton Lighting Control Stations

1.

Provide programmable 1-, 2-, 3-, 4-, 5-, 6-. 7-, or 8-button control stations corresponding
to each application indicated on the lighting plans and lighting control diagrams,
including power enable/disable and dimming controls. “Buttons” may also be provided
via an optional touchscreen interface device.

Include an LED status indictor integral to each programmable button or a touchscreen
status indicator.

Include factory-produced symbols etched into each programmable button to indicate its
general function, such as on/off, up, down (dimming), etc. Refer to details on the
drawings. If an optional touchscreen interface device is provided, labeling and symbols
may be programmed on the display.

Multiple control stations located within in the same vicinity shall be mounted in a
common wall-box with a multi-gang faceplate.

Initial Programming: Upon energizing luminaires, each control station shall be
programmed to provide basic manual on/off functions (so that no luminaire remains on or
off 24/7 without manual control). This initial programming shall be provided prior to the
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manufacturer’s factory-authorized technician performing their official system
programming, configuration, startup, and system commissioning services.
Communications and Class 2 low-voltage power connection between device and LRC
shall be standard low-voltage UTP Category 5 cabling with RJ45 connectors.

K.  Presence Sensors (Indoor Occupancy and Vacancy Sensors)

1.

Refer to indoor occupancy/vacancy sensors below for types and performance
specifications.

a. Auxiliary Contacts: Provide each zone of lighting control with an additional
auxiliary contact/relay, form C, dry contacts, rated for and compatible with the
building automation system (BAS). Contact may be provided integral to either the
presence sensor or the LRC. Coordinate with the Division 23 contractor.

Presence sensors shall function as vacancy sensors by default, which requires the
occupant to manually turn-on the lights.

a. Typical exceptions, unless noted otherwise: Toilet rooms, restrooms, locker
rooms, and other special locations as indicated on the drawings.

Communications and Class 2 low-voltage power connection between device and LRC
shall be standard low-voltage UTP Category 5 cabling with RJ45 connectors.

L. Photoelectric Sensors (Digital Daylight-Harvesting Dimming Controls)

1.

2.

Refer to Daylight-Harvesting Dimming Controls (Digital) below for types and
performance specifications.

Device shall be provided in conjunction with a dimming daylighting system capable of
being programmed and calibrated to maintain the lighting design level in the room
served.

The daylight sensor shall provide ambient light level information to the LRC allowing
daylight responsive lighting control.

Communications and Class 2 low-voltage power connection between device and LRC
shall be standard low-voltage UTP Category 5 cabling with RJ45 connectors.

M. Intelligent lighting control relay panels to be integrated with digital management lighting
systems.

1.

Refer to Lighting Control Relay Panels below for additional specifications.

2. Panel shall supply current limited low voltage power to other networked devices
connected via Category 5 cabling.

3. Dimming channels shall be assignable to control zones as required via the control
software.

4. Dimming channels shall be configurable to respond to manual raise/lower wall switch
control stations, preset scenes, or daylight-harvesting photoelectric sensors.

5. Switched receptacles shall be controlled via relay panels. Each circuit shall have a
dedicated relay to allow for programming flexibility and to limit the effect of a faulty
relay or receptacle.
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N.  Network Communication Bridges

1.
2.
3.

Device shall surface mount to a standard 4” x 4” square junction box.

Device shall have a minimum 4 RJ-45 ports.

Device shall be capable of aggregating communication from multiple lighting control
zones for purposes of minimizing backbone wiring requirements back to Control
Gateway or central head end.

Device shall be powered with Class 2 low voltage supplied locally via a directly wired
power supply or delivered via a low voltage cabled connection.

Device shall be careful of redistributing power from its local supply and connect lighting
control zones with excess power to lighting control zones with insufficient local power.

2.2 PROGRAMMABLE ELECTRONIC ASTRONOMIC TIME CONTROLLERS

A.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

coONoGR~LNE

Grasslin Controls Corporation; a GE Industrial Systems Company.
Intermatic, Inc.

Leviton Mfg. Company, Inc.

Lightolier Controls; a Genlyte Company.

Lithonia Lighting; Acuity Lighting Group, Inc.

Paragon Electric Co.; Invensys Climate Controls.

Square D; Schneider Electric.

TORK.

B. Electronic, solid state, programmable, with alphanumeric display; astronomic time feature,
complying with UL 917.

1. Listed and labeled in accordance with NFPA 70, by a qualified electrical testing
laboratory recognized by authorities having jurisdiction and marked for intended location
and application.

2. Programming Capabilities: Each channel/contact shall be individually programmable
with 40 on-off operations per week, plus 4 seasonal schedules that modify the basic
program, and an annual holiday schedule that overrides the weekly operation on holidays.

3. Programmable Channels/Contacts: Refer to Drawings for quantities necessary to control
zones of lighting that require time control. Provide one additional unused spare channel
for future.

4. Astronomic Time: Provide for all channels to enable geographically specific time-of-day
adjustments corresponding to dusk and dawn.

5. Contact Configuration: DPDT

6. Contact Rating: 20A 120/277 V(ac)

1. Programs:

a. Four (4) on-off set points on a 24-hour schedule and an annual holiday schedule
that overrides the weekly operation on holidays.

b. Two on-off set points on a 24-hour schedule, allowing different set points for each
day of the week and an annual holiday schedule that overrides the weekly
operation on holidays.
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10.
11.

C. Four (4) channels; each channel is individually programmable with eight on-off set
points on a 24-hour schedule.

d. Two (2) channels; each channel is individually programmable with two on-off set
points on a 24-hour schedule with a skip-a-day weekly schedule.

Astronomic Time: All channels.

Automatic daylight savings time changeover.

Battery Backup: Not less than seven days reserve, to maintain schedules and time clock.

Unit Operating Voltage: 120 V(ac) or 277 V(ac), whichever voltage is most readily

available. Refer to the drawings. Provide power connection to nearest available panel

and branch circuit.

2.3 OUTDOOR PHOTOELECTRIC SWITCHES, SOLID STATE, FLEXIBLE MOUNTING

A.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following

NookrwdE

Grasslin Controls Corporation; a GE Industrial Systems Company.
Intermatic, Inc.

Leviton.

Novitas, Inc.

Paragon Electric Co.; Invensys Climate Controls.

Square D; Schneider Electric.

TORK.

B.  Description: Solid state, with SPST dry contacts rated for 1800 VA inductive, to operate
connected relay, contactor coils, or microprocessor input; complying with UL 773A, and
compatible with ballasts and LED lamps.

1.

hw

Listed and labeled in accordance with NFPA 70, by a qualified electrical testing
laboratory recognized by authorities having jurisdiction and marked for intended location
and application.

Light-Level Monitoring Range: 1.5 to 10 fc, with an adjustment for turn-on and turn-off
levels within that range. As needed, provide a directional lens in front of the
photoelectric sensor to prevent fixed light sources from causing turn-off.

Time Delay: Fifteen-second minimum, to prevent false operation.

Surge Protection: Metal-oxide varistor.

Mounting: Twist lock complies with ANSI C136.10, with base-and-stem mounting or
stem-and-swivel mounting accessories as required to direct sensor to the north sky
exposure.

Failure Mode: Luminaire stays ON.

24 DAYLIGHT-HARVESTING DIMMING CONTROLS, DIGITAL

A. Manufacturers:

1. Watt Stopper / Legrand (Vantage Controls).
2. Acuity Brands, Inc. (nLight / Sensor Switch).
3. Crestron Electronics, Inc. (Green Light).
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Eaton / Greengate / Cooper Lighting Controls, Inc.
Encelium / Osram Sylvania, Inc.

Hubbell Building Automation.

Intelligent Lighting Controls, Inc.

Leviton Manufacturing Co.

Linx/Lutron

0. NX

RO ~N O~

B.  Description: Sensing daylight and electrical lighting levels, the system adjusts the indoor
electrical lighting levels. As daylight increases, lights are dimmed.

1. The system shall operate in an open or closed loop sequence of operation reducing the
amount of electric light as the quantity of daylight entering the room increases.

2. It shall be possible to configure multiple daylight zones in a room with open loop sensors.
Each zone shall be programmable to proportionally respond to the light level provided by
the daylight sensor.

3. Lighting control set point is based on the following two lighting conditions:

a. When no daylight is present (target level).
b. When significant daylight is present (exceeding target level).

4, System programming is done with two hand-held, remote-control tools.

a. Initial setup tool.
b. Tool for occupants to adjust the target levels by increasing the set point up to 25
percent, or by minimizing the electric lighting level.

5. Programming shall be stored in non-volatile memory, so that all field-settings and
programming are retained in the event of a power outage.

C.  Ceiling-Mounted Dimming Controls: Solid-state, light-level sensor unit, with separate power-
pack, to detect changes in indoor lighting levels that are perceived by the eye.

1. If photoelectric sensor is associated with a digital lighting management system, in which
case the LRC (lighting room controller) shall function as the power-pack.

2. Sensor shall be mounted and positioned to provide an unobstructed view of the windows
per the manufacturer's directions.

D. Electrical Components, Devices, and Accessories:

1. Listed and labeled in accordance with NFPA 70, by a qualified electrical testing
laboratory recognized by authorities having jurisdiction and marked for intended location
and application.

2. Sensor Output: zero to 10 V(dc) to operate luminaires. Sensor is powered by controller
unit.

3. Light-Level Sensor Set-Point Adjustment Range: 20 to 60 fc (120 to 640 Ix).

E. Power Pack (if not integral to LRC): Digital controller capable of accepting three 8PSJ inputs
with one output rated for 20 A LED load at 120 and 277 V(ac). Sensor has 24 V(dc) Class 2
power source.

LIGHTING CONTROL SYSTEMS AND DEVICES 260923 - 12
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25 INDOOR OCCUPANCY AND VACANCY SENSORS

A. Manufacturers:

Boo~Noar~wNOE

0.

Watt Stopper / Legrand.

Acuity Brands, Inc. (Sensor Switch).

Crestron Electronics, Inc.

Eaton / Greengate / Cooper Lighting Controls, Inc.
Encelium / Osram Sylvania, Inc.

Hubbell Building Automation.

Intelligent Lighting Controls, Inc.

Leviton Manufacturing Co.

Linx/Lutron

NX

B.  General Requirements for all Presence Sensors:

1.

N

ok

Wall- or ceiling-mounted, solid-state indoor occupancy and vacancy sensors, as indicated
on the drawings, designed to detect the presence of human activity within the desired
space and to control the on/off function of the luminaires within that space.
Passive-infrared, ultrasonic or dual-technology as indicated on the drawings.

Separate power pack.

a. If sensor is associated with a digital lighting management system, in which case
the LRC (lighting room controller) shall function as the power pack.

Hardwired connection to switch or multi-button control station.

Listed and labeled in accordance with NFPA 70, by a qualified electrical testing
laboratory recognized by authorities having jurisdiction and marked for intended location
and application.

Sensors shall be able to function together with other sensors to provide expanded
coverage areas by simply daisy-chaining together each device with low-voltage
communications cabling.

Operation:

a. Occupancy Sensor: Unless otherwise indicated, turn lights on when coverage area
is occupied, and turn them off when unoccupied; with a time-delay for turning
lights off, adjustable over a minimum range of 1 to 15 minutes.

b. Vacancy Sensor: Unless otherwise indicated, lights are manually turned on and
sensor turns lights off when the room is unoccupied; with a time-delay for turning
lights off, adjustable over a minimum range of 1 to 15 minutes.

C. Combination Sensor: Unless otherwise indicated, sensor must be programmed to
turn lights on when coverage area is occupied and turn them off when unoccupied,
or to turn off lights that have been manually turned on; with a time-delay for
turning lights off, adjustable over a minimum range of 1 to 15 minutes.

d. Programming shall be stored in non-volatile memory, so that all field-settings and
programming are retained in the event of a power outage.
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8. Power Pack (if not integral to LRC): Dry contacts rated for 20 A LED load at 120 and
277 V(ac), for 13 A tungsten at 120 V(ac), and for 1 hp at 120 V(ac). Sensor has
24 V(dc), 150 mA, Class 2 power source.
9. Mounting:
a. Sensor: Suitable for mounting in any position in a standard device box or outlet
box.
b. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged
door.
10. Indicator: Digital display, to show when motion is detected during testing and normal
operation of sensor.
11.  Auxiliary Contacts: Provide each zone of lighting control with an additional auxiliary

contact/relay, form C, dry contacts, rated for and compatible with the building
automation system (BAS). Coordinate requirements with the Division 23 contractor.

C.  PIR Type: Wall- or ceiling-mounted as indicated; detect occupants in coverage area by their
heat and movement.

1.

Detector Sensitivity: Detect occurrences of 6-inch (150 mm) minimum movement of any
portion of a human body that presents a target of not less than 36 sg. inch
(23 200 sg. mm).

Detection Coverage (Room, Ceiling Mounted): Detect occupancy anywhere in a 360-
degree circular area of 1000 sq. ft. (93 sg. m) when mounted on a 96-inch high ceiling.
Detection Coverage (Corridor, Ceiling Mounted): Detect occupancy within 90 ft.
(27.4 m) when mounted on a 10 ft. (3 m) high ceiling.

Detection Coverage (Room, Wall Mounted): Detect occupancy anywhere within a 180-
degree pattern centered on the sensor over an area of 1000 sq. ft. if positioned 84 inch
(2100 mm) above finished floor, unless otherwise indicated on the drawings.

D. Ultrasonic Type: Wall- or ceiling-mounted as indicated; detect occupants in coverage area
through pattern changes of reflected ultrasonic energy.

1. Detector Sensitivity: Detect a person of average size and weight moving not less than 12-
inch (305 mm) in either a horizontal or a vertical manner at an approximate speed of
12 inch/s (305 mm/s).

2. Detection Coverage (Small Room): Detect occupancy anywhere within a 360-degree
circular area of 600 sq. ft. (56 sq. m) when mounted on a 96-inch (2440 mm) high
ceiling.

3. Detection Coverage (Standard Room): Detect occupancy anywhere within a circular area
of 1000 sg. ft. (93 sg. m) when mounted on a 96-inch (2440 mm) high ceiling.

4. Detection Coverage (Large Room): Detect occupancy anywhere within a circular area of
2000 sq. ft. (186 sg. m) when mounted on a 96-inch (2440 mm) high ceiling.

5. Detection Coverage (Corridor): Detect occupancy anywhere within 90 ft. (27.4 m) when
mounted on a 10 ft. (3 m) high ceiling in a corridor not wider than 14 ft. (4.3 m).

6. Detection Coverage (Room, Wall Mounted): Detect occupancy anywhere within a 180-
degree pattern centered on the sensor over an area of 1000 sq. ft. if positioned 84-inch
(2100 mm) above finished floor.
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E.  Dual-Technology Type: Wall- or ceiling-mounted as indicated; detect occupants in coverage

area using PIR/microphonics or PIR/ultrasonic detection methods. The type of detection
technology or combination of technologies that control on-off functions is selectable in the field
by operating controls on unit.

1. Sensitivity Adjustment: Separate for each sensing technology.

2. Detector Sensitivity: Detect occurrences of 6-inch minimum movement of any portion of
a human body that presents a target of not less than 36 sg. inch and detect a person of
average size and weight moving not less than 12-inch in either a horizontal or a vertical
manner at an approximate speed of 12 inch/s.

3. Detection Coverage (Standard Room): Detect occupancy anywhere within a 360-degree
circular area of 1000 sg. ft. when mounted on a 96-inch-high ceiling.

4. Detection Coverage (Room, Wall Mounted): Detect occupancy anywhere within a 180-
degree pattern centered on the sensor over an area of 1000 sq. ft. if positioned 84-inch
above finished floor.

F. High-Ceiling Application PIR Type: Sensor suitable for mounting heights above 15-ft. and up
to 45-ft.; ceiling-mounted; detect occupants in coverage area by their heat and movement.

1. Detector Sensitivity: Detect occurrences of 12-inch minimum movement of any portion
of a human body that presents a target of not less than 144 sq. inch.

2. Detection Coverage: Detect occupancy anywhere in a 360-degreee circular area of 1500
sg. ft. when mounted on a 30-ft. high ceiling. Provide adequate coverage to enable
sensors to be spaced 30-ft. apart in a square grid pattern, when mounted 30-ft. above the
floor.

2.6 SWITCHBOX-MOUNTED OCCUPANCY AND VACANCY SENSORS
A.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Basis of Design: Watt Stopper / Legrand.

2. Acuity Brands, Inc. (Sensor Switch).

3. Crestron Electronics, Inc.

4, Eaton / Greengate / Cooper Lighting Controls, Inc.

5. Encelium / Osram Sylvania, Inc.

6. Hubbell Building Automation.

7. Intelligent Lighting Controls, Inc.

8. Leviton Manufacturing Co.

B.  General Requirements for Sensors: Automatic-wall-switch occupancy sensor with manual on-
off switch, suitable for mounting in a single gang switchbox, using hardwired connection.

1. Listed and labeled in accordance with NFPA 70, by a qualified electrical testing
laboratory recognized by authorities having jurisdiction and marked for intended location
and application, and must comply with California Title 24.

2. Occupancy Sensor Operation: Unless otherwise indicated, turn lights on when coverage
area is occupied, and turn lights off when unoccupied; with a time-delay for turning lights
off, adjustable over a minimum range of 1 to 15 minutes.

LIGHTING CONTROL SYSTEMS AND DEVICES 260923 - 15

ADDENDUM 1



BATTLES ES - TK-K BUILDING AND SITE UPGRADES DLR GROUP: 75-24119-00

SANTA MARIA-BONITA SCHOOL DISTRICT APRIL 4, 2025
SANTA MARIA, CALIFORNIA CONSTRUCTION DOCUMENTS
3. Vacancy Sensor Operation: Same as occupancy sensor operation, except lights turn on

4.
5

only when occupant manually operates the switch.
Operating Ambient Conditions: Dry interior conditions, 32 to 120 deg F (0 to 49 deg C).
Switch Rating: Not less than 15 A consisting of LED lighting load.

C. Features and Performance Characteristics:

1.

Noookrwn

Standard Range: 180-degree field of view, field adjustable from 180 to 40 degrees; with a
minimum coverage area of 900 sg. ft.

Sensing Technology: PIR, unless indicated otherwise on drawings.

Switch Type: Single-pole, single switch-leg, unless indicated otherwise on drawings.
Field-selectable automatic "on" or manual "on".

Capable of controlling load in three-way application.

Voltage: Match the circuit voltage.

Concealed, field-adjustable, "off" time-delay selector at 30 seconds and 5, 10, and 20
minutes. Initial setting shall be 5 minutes.

Adaptive Technology: Self-adjusting circuitry detects and memorizes usage patterns of
the space and helps eliminate false "off" switching.

2.7 TIMER SWITCH, DIGITAL

A.  Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

1. Intermatic
2. Leviton

3. Paragon
4, Tork

B.  Description: Combination digital timer and conventional switch lighting control unit.
Switchbox-mounted, backlit LCD display, with selectable time interval in 5-minute increments.

N

Rated 1000 W at 120 V(ac) and 277 V(ac) for LED lighting, and 1/4 hp at 120 V(ac).
Standards: Comply with UL 20.

Integral relay for connection to BAS.

Voltage: Match the circuit voltage.

2.8 LIGHTING CONTACTORS

A.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

agrwnE

Allen-Bradley/Rockwell Automation.

Eaton Electrical Inc.; Cutler-Hammer Products.
GE Industrial Systems; Total Lighting Control.
Square D; Schneider Electric.

Siemens Energy and Automation, Inc.
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B.  Description: Multi-pole, electrically operated, and electrically held, unless indicated otherwise

on the drawings, combination-type lighting contactors with non-fused hand-off-auto (HOA)
switch, complying with NEMA ICS 2 and UL 508.

1. Multi-Pole Contactor: Provide the quantity of contacts indicated in the schedule shown
on the drawings, which may include spares. Minimum quantity shall be two (2) contacts.

2. Current Rating for Switching: Listing or rating consistent with type of load served with
15 percent or less THD of normal load current). Minimum contact rating shall be 20 A
480 V(ac).

3. Fault Current Withstand Rating: Equal to or exceeding the available fault current at the
point of installation.

4. Enclosure: Comply with NEMA 250. Refer to drawings for specific applications.
5. Provide with HOA selector switch.
2.9 EMERGENCY LIGHTING SHUNT RELAYS

A.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Entertainment Networks Corp.

2. Electronic Theater Controls, Inc. (ETC)

3. Bodine/Philips

4, Hubbell Building Automation, Inc.

5. Intelligent Lighting Controls, Inc.

6. LVS Controls, Inc.

7. Nine 24, Inc.

8. Watt Stopper

9. Or, where applicable, the same manufacturer as LRC associated with digital lighting
management systems (listed above).

B.  Description: NC, electrically-held relay in NEMA 1 enclosure, arranged for wiring in parallel
with manual or automatic switching contacts; complying with UL 924. Provide with test station
integral to relay where ceiling-mounted or in a single-gang box where remote mounting is
required.

1. Rated 1000 W at 120 V(ac) and 277 V(ac) for LED lighting.

2. Voltage: Match the circuit voltage.

3. Test Station: LED status indicators (normal/utility power, emergency, test), test button,
white faceplate where mounted flush in the ceiling, unless indicated otherwise on the
drawings.

4. LED Dimming Applications: Provide 0-10V dimming override feature that forces the
control line to “full on” in the emergency bypass mode, unless indicated otherwise on the
drawings.

C.  Function: The UL-924 device shall control luminaires designated for emergency lighting
during both normal and emergency modes by interfacing with associated normal switching
means and by monitoring for loss of power to the normal lighting branch circuit. In the event of
a power outage, luminaires connected to the emergency branch lighting circuit shall
automatically be switched-on regardless of the status or position of associated normal lighting
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2.10

2.1

A

1

A

B.

C.

control devices (switches, dimmers, sensors, LRCs, contactors, etc.). Under normal power, the
UL-924 device shall mimic the normal switching means, as indicated on the drawings.

EQUIPMENT ENCLOSURES

Enclosed Controllers: NEMA ICS 6, to comply with environmental conditions at installed
location.

1. Dry and Clean Indoor Locations: NEMA 250, Type 1.
2. Outdoor Locations: NEMA 250, Type 3R.
3. Food Preparation Areas (Kitchens): NEMA 250, Type 1, stainless steel.

CONDUCTORS AND CABLES
Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12
AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power

Conductors and Cables."

Classes 2 and 3 Control Cable: Multiconductor cable with stranded-copper conductors. Comply
with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

Class 1 Control Cable: Multiconductor cable with stranded-copper conductors. Comply with
requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

PART 3 - EXECUTION

3.1

A

B.

C.

D.

DELEGATED DESIGN

This contract shall include the complete design and application of lighting control systems.
Determine all system components, cabling specifications, and programming required for
complete and functional operation. If necessary, obtain clarification from Architect/Engineer
prior to bidding regarding intent of contract documents.

Provide additional quantities and placement of sensors as needed to achieve coverage of area
served at actual mounting heights.

The wiring methods indicated on the electrical drawings are to indicate design intent only.
Approved manufacturer controls products may have different driver and sensor requirements
and different wiring methods than what is shown on the electrical drawings. Contractors are
required to familiarize themselves with all required wiring, additional part and pieces, required
installation labor, etc. to provide for a complete installed system that meets the intent and
functionality of the specified system.

The Contractor shall provide as part of the shop drawing submittals, complete lighting drawings
including all wiring, equipment, equipment locations, etc. for the submitted system.
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E.  All costs shall be included in the bid for a complete operational system that meets the specified

3.2

3.3

3.4

and designed system.
Control Intent: Control Intent includes, but is not limited to the following:

1. Defaults and initial calibration settings for such items as time delay, sensitivity, fade
rates, etc.

2. Initial sensor and switching zones

3. Initial time switch settings

EXAMINATION

Examine lighting control devices before installation. Reject lighting control devices that are
wet, moisture damaged, or mold damaged.

Examine walls and ceilings for suitable conditions where lighting control devices will be
installed.

Proceed with installation only after unsatisfactory conditions have been corrected.

PRE-INSTALLTION COORDINATION

Pre-Submittal Meeting: Prior to submitting shop drawings, the General Contractor shall
organize a coordination meeting to discuss the specifics of the lighting control design intent,
sequence of operation, and specifics of the selected lighting control system to ensure that all
appropriate parties are knowledgeable of the install and to make any last-minute adjustments to
the system or sequence of operation. This meeting shall include the lighting designer, General
contractor, Division 26 contractor, lighting control system manufacturer (or manufacturer’s
representative, and Owner’s representatives.

Pre-installation Training: Lighting control system manufacturer or manufacturer representative
shall provide up to one day of installation training to Division 26 contractor and the Owner’s
representatives prior to installation and rough-in of lighting control systems. This meeting shall
be organized by the Division 26 contractor.

Classroom Mockup: Demonstrate system setup in room indicated prior to installations of other
rooms for review by Owner’s representatives.

INSTALLATION OF SENSORS

Coordinate layout and installation of ceiling-mounted devices with other construction that
penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, smoke

detectors, fire-suppression systems, and partition assemblies, as applicable.

Install and aim sensors in locations to achieve not less than 90 percent coverage of areas
indicated. Do not exceed coverage limits specified in manufacturer's instructions.
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35 INSTALLATION OF WIRING

A.  Wiring Method: Comply with Section 260519 "Low-Voltage Electrical Power Conductors and
Cables." Minimum conduit size is 1/2 inch.

B.  Wiring within Enclosures: Separate power-limited and nonpower-limited conductors in
accordance with conductor manufacturer's instructions.

C.  Size conductors in accordance with lighting control device manufacturer's instructions unless
otherwise indicated.

D.  Splices, Taps, and Terminations: Make connections only on numbered terminal strips in
junction, pull, device, and outlet boxes; terminal cabinets; and equipment enclosures.

E. Include a neutral conductor connected to every “switch point”, such as wall-switch occupancy
sensors, in accordance with NEC 404.2(C).

F. Ceiling-Mounted Sensors: Provide a minimum 8-ft. slack loop of extra control cabling so the
Owner can readily modify the placement of sensors in the future.

G.  Open cabling methods may be utilized above accessible ceilings for Class 2 wiring. All cabling
in exposed areas, above inaccessible ceilings, and inside walls shall be installed in raceway.

H. IDENTIFICATION

I Identify components and power and control wiring in accordance with Section 260553
"ldentification for Electrical Systems.

1. Identify controlled circuits in lighting contactors.
2. Identify circuits or luminaires controlled by photoelectric and occupancy sensors at each
Sensor.

J. Label switches and contactors with a unique designation as specified or as indicated on the
drawings.

3.6 PROGRAMMING AND DEVICE SETTINGS

A.  Manufacturer’s Field Service and Commissioning: Engage a factory-authorized service
representative to program, configure, test, and adjust components associated with each lighting
control system and each lighting control device.

B. Initial Programming: Upon energizing luminaires associated with lighting control stations, each
control station shall be programmed to provide basic manual on/off functions (so that no
luminaire remains on or off 24/7 without manual control). This initial programming shall be
provided prior to the manufacturer’s factory-authorized technician performing their official
system programming, configuration, startup, and system commissioning services.
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C.  Occupancy and Vacancy Sensor Settings and Adjustments

1. Position, aim, and adjust sensors to achieve not less than 90 percent coverage of areas
indicated. @ Do not exceed coverage limits specified in manufacturer’s written
instructions.

2. Lights shall turn on immediately after the light-switch, dimmer, or control station is
engaged.

3. Lights must stay on while presence is detected.

4. Lights shall turn off after a preset time-delay commencing from the last moment presence
was detected (corresponding to vacancy). The initial time-delay off setting shall be 10
minutes. Coordinate final settings directly with the Owner.

5. Provide a walk-though with the Owner’s representative to confirm final settings and
overall functionality.

6. Occupancy and Vacancy Sensor Initial Time-Delay Settings
a. Classrooms — 15 minutes.

b. Public/Student Restroom — 15 minutes.
C. Corridors — 10 minutes.
d. Offices/conference Rooms — 15 minutes.
e. Gymnasiums/commons — 15 minutes.
f. Work/storage/custodial Spaces — 5 minutes.
D. Initial device settings and any additional information shown on the drawings shall be finalized

at the pre-submittal meeting.

E.  Stepped Daylight-Harvesting, Field Settings, and Adjustments

1.

Sensor operation shall be based upon an open-loop control method. Placement,
installation, and programming of device shall be in accordance with the manufacturer’s
installation instructions and recommendations

During nighttime hours (no daylight), with all lights turned on, determine the average
lighting level (foot-candles) at 30-inches AFF throughout the space. This value shall be
regarded as the design level.

During early or late daytime hours, with lights turned off, determine the sensor reading at
a moment when the average lighting level at 30-inches AFF slightly exceeds the design
level. Then, adjust the sensor’s “lights-on” setpoint to be equal to this sensor reading.
Adjust the “lights-off” setpoint (daylight-harvesting mode) so that it is 50 percent above
the “lights-on” setpoint.

Witness the operation of every sensor at both setpoints to confirm correct operation.
Record observations, including room lighting levels at each setpoint.

F. Continuous Dimming Daylight-Harvesting, Field Settings, and Adjustments

1. Sensor operation shall be based upon a closed-loop control method. Placement,
installation, and programming of device shall be in accordance with the manufacturer’s
installation instructions and recommendations.

2. During nighttime hours (no daylight), with all lights turned on and turned up 100%,
determine the average lighting level (foot-candles) at 30-inches AFF throughout the
space. This value shall be regarded as the design level.
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3.7

3. Program and calibrate dimmable daylighting system to maintain this design level
throughout the daylight hours and to turn the lights off completely whenever the lighting
levels exceed the design levels by 10%.

4. Interior Daylight-Harvesting Photoelectric Sensor Footcandle (fc) Settings

General Classrooms — 35 fc
Specialty classrooms — 55 fc
Music classrooms — 50 fc
Corridors — 30 fc
Offices/conference rooms — 35 fc
Gymnasiums/commons — 40 fc

hOo o0 o

5. Manufacturer’s representative shall include in contract field-verification and adjustment
of all daylight-harvesting photoelectric sensors to achieve the average footcandle settings
within the daylight-harvesting zone at 2.5 ft. above the floor.

BAS Controls — Coordination and Integration

1. Prior to bidding, coordinate with the Division 23 temperature control contractor for
wiring, integrating, and programming of building automation system (BAS) to control
lighting contactors as indicated. Refer to the drawings for specific zones of control and
time scheduling requirements. Coordinate final settings directly with the Owner.

SYSTEM STARTUP AND SYSTEM COMMISSIONING

System Startup: Manufacturer’s authorized technician shall confirm proper installation and
operation of system components.

1. Confirm lighting controls are located, installed, and adjusted as required by the factory
and the contract documents for each room.

2. Verify operation of each lighting control device as specified. Measure light levels
throughout the room with a grid spacing of no greater than five foot on-center and adjust
each photo sensor to confirm uniform light levels in compliance with values listed in the
initial footcandle settings listed in the contract documents. Confirm time-delay settings
comply with initial time-delay settings listed in the contract documents.

3. Verify lighting controls function as a complete and operational system to meet
requirements of the Energy Code and the contract documents.

4. Manufacturer shall submit test documentation for each room including light level grid
showing light levels and time delay test results and a written statement verifying that
system meets above requirements. Include copy of test reports in the Operation and
Maintenance Manual.

Factory authorized representative will be available for a pre-wiring meeting to review submittal
drawings, recommended wiring practices and programing requirements.

Upon completion of the installation, the system shall be commissioned by the manufacturer's
factory authorized representative who will verify a complete fully functional system. Provide
notice no-less than three weeks prior to a startup visit. Several business days may be required to
confirm dates and times.
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D. The Division 26 contractor shall provide both the manufacturer’s representative and the

electrical engineer with ten working days written notice of the system startup and adjustment
date.

E. Provide written or computer-generated documentation on the commissioning of the system

including room by room description including:
1. Sensor parameters, time delays, sensitivities, and daylight-harvesting setpoints.
2. System programming (e.g., manual on, auto off, dimming levels, zone switching, etc.).

F. Re-commissioning: After 30 days from occupancy re-calibrate all sensor time-delays and
sensitivities to meet the Owner’s Project Requirements. Provide a detailed report to the
Architect/Owner of re-commissioning activity.

3.8 FIELD QUALITY CONTROL

A.  Tests and Inspections:

1. Operational Test: After installing time switches and sensors, and after electrical circuitry
has been energized, start units to confirm proper unit operation.

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

B.  Nonconforming Work:

1. Lighting control devices will be considered defective if they do not pass tests and
inspections.
2. Remove and replace defective units and retest.

C.  Prepare test and inspection reports.

D.  Manufacturer Field Services and Commissioning:

1. Engage factory-authorized service representative to perform field tests/inspections and to
make any necessary adjustments to lighting control systems and devices.
3.9 ADJUSTING

A.  Occupancy Adjustments: When requested by Owner within 12 months from date of Substantial
Completion, provide on-site assistance in adjusting lighting control devices to suit actual
occupied conditions. Provide up to two visits to Project during other-than-normal occupancy
hours for this purpose, including up to 10 hours of labor plus the necessary travel time.

1. For occupancy and motion sensors, verify operation at outer limits of detector range. Set
time delay to suit Owner's operations.
2. For daylight-harvesting controls, adjust set points and deadband controls to suit Owner's
operations.
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3.10 DEMONSTRATION

A.  Coordinate demonstration of products and training of Owner’s maintenance personnel to adjust,
operate, and maintain lighting control devices. Refer to Division 01 Section ‘“Demonstration
and Training” for requirements, excluding requirements related to video-recordings. Include in
this contract training/demonstration time plus any necessary travel time/expenses.

Digital Lighting Management Systems: 2 hours
Lighting Contactors: 0.5 hour.
Daylight-Harvesting Sensors: 1 hour.
Occupancy and Vacancy Sensors: 1 hour.
Emergency Lighting Shunt Relays: 0.5 hour.

arwdE

3.11 MAINTENANCE

A. Software and Firmware Service Agreement: Install and program software upgrades that
become available as specified above.

END OF SECTION 26 09 23
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SECTION 263323.11
CENTRAL BATTERY EQUIPMENT FOR EMERGENCY LIGHTING

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.  Section Includes:
1. Interruptible (fast-transfer) central battery equipment.
2. Enclosures.
3. Optional and accessory features.
1.3 DEFINITIONS

A. DDC: Direct digital control.

B. IBC: International Building Code.

C. Interruptible: As used in the Section Text, an off-line, passive-standby or line-interactive,
inverter-only unit, with an intentional interruption of power to the load until an internal transfer
switch picks up and transfers the load to the unit's inverter and internal battery source on loss of
the "normal" source, and then retransfers to the "normal™ source when it is restored. Transfer
time can be "slow" (up to approximately 1 second) or "fast" (2-4 ms or 40-50 ms, depending on
manufacturer).

D. LED: Light-emitting diode.

E. Low Voltage: As defined in the CEC for circuits and equipment operating at less than 50 V or
for remote-control, signaling power-limited circuits.

F. NiCd: Nickel cadmium.

G.  OCPD: Overcurrent protective device.

H.  PC: Personal computer.

l. PWM: Pulse-width modulated.

J. TDD: Total demand (harmonic current) distortion (also listed as "THD" in catalog data by
manufacturers).
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K. THD(V): Total harmonic voltage demand.

L. Uninterruptible: As used in the Section Text, an on-line, double-conversion (rectifier/inverter)
unit, with no interruption of power to the load on interruption and restoration of the "normal”
source.

M.  UPS: Uninterruptible power supply.

VRLA: Valve-regulated lead acid.

1.4 ACTION SUBMITTALS

A.  Product Data: For each type and rating of central battery equipment unit.

1. Include features, performance, electrical ratings, operating characteristics, shipping and
operating weights, shipping splits, and furnished options, specialties, and accessories.

B.  Shop Drawings: For each type and rating of central battery equipment unit.

1. Include plans, elevations, sections, and mounting details.

2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required
clearances, ventilation requirements, method of field assembly, components, and location
and size of each field connection.

3. Include system one-line diagram, internal and interconnecting wiring; and diagrams for
power, signal, and control wiring.

4, Include elevation, details, and legends of control and indication displays.

5. Include -circuit current (withstand) rating of unit.

15 INFORMATIONAL SUBMITTALS

A.  Coordination Drawings: Floor plans, drawn to scale, showing dimensioned layout, required
working clearances, and required area above and around central battery equipment. Show
central battery equipment layout and relationships between electrical components and adjacent
structural and mechanical elements. Show support locations, type of support, and weight on
each support. Indicate field measurements.

B.  Qualification Data: For Installer and testing agency.

C.  Seismic Qualification Data: For central battery equipment, accessories, and components, from
manufacturer.

1. Certificate of compliance.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

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

D.  Product Certificates: For each type of central battery equipment.
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E. Harmonic Analysis Study and Report: Comply with IEEE 399 and NETA Acceptance Testing

Specification; identify the effects of nonlinear loads and their associated harmonic contributions
on the voltages and currents throughout the electrical system. Analyze designated operating
scenarios, including recommendations for input filtering of central battery equipment to limit
TDD and THD(V) to specified levels.

F. Source quality-control reports.
G.  Field quality-control reports.
H.  Sample Warranty: For special warranty.
1.6 CLOSEOUT SUBMITTALS
A.  Operation and Maintenance Data: For central battery equipment to include in emergency,
operation, and maintenance manuals.
1. In addition to items specified in Section 017823 "Operation and Maintenance Data,"
include the following:
a. Manufacturer's written instructions for testing central battery equipment.
b. Manufacturer's written instructions for testing, adjusting, and reprogramming
microprocessor control modules.
C. Manufacturer's written instructions for selecting and setting field-adjustable
controls and status and alarm points
1.7 MAINTENANCE MATERIAL SUBMITTALS
A.  Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents. Deliver extra materials to
Owner.
1. Fuses: One for every 10 of each type and rating, but no fewer than five of each type.
2. Output Circuit Breakers: One for every 10 of each type and rating, but no fewer than five
of each type.
3. Output Circuit Breaker Open/Tripped Alarm Contacts: One for every 10 supplied, but no
fewer than five of each type.
4. Cabinet Ventilation Filters: One complete set.
5. Circuit Board: One spare circuit board for each critical circuit.
1.8 QUALITY ASSURANCE
A. Installer Qualifications: An entity that employs installers and supervisors who are trained and
approved by manufacturer.
B.  Testing Agency Qualifications: Member company of NETA or an NRTL acceptable to
authorities having jurisdiction.
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1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.

1.9 DELIVERY, STORAGE, AND HANDLING

A.  Deliver equipment in fully enclosed vehicles.

B.  Store equipment in spaces having environments controlled within manufacturers' written
instructions for ambient temperature and humidity conditions for non-operating equipment.

1.10 FIELD CONDITIONS

A.  Environmental Limitations: Rate equipment for continuous operation under the following
conditions unless otherwise indicated:

1. Ambient Temperature: Less than 0 deg F (minus 18 deg C) or exceeding 104 deg F (40
deg C), with an average value exceeding 95 deg F (35 deg C) over a 24-hour period.

2. Ambient Storage Temperature: Not less than minus 4 deg F (minus 20 deg C) and not
exceeding 140 deg F (60 deg C).

3. Humidity: More than 95 percent (condensing).

4. Altitude: Exceeding 3300 feet (1000 m).

B. Interruption of Existing Electrical Distribution Systems: Do not interrupt electrical distribution
systems within facilities occupied by Owner or others unless permitted under the following
conditions and then only after arranging to provide temporary electrical service according to
requirements indicated:

1. Notify Architect, Construction Manager, and Owner no fewer than two days in advance
of proposed interruption of electrical systems.

2. Indicate method of providing temporary electrical service.

3. Do not proceed with interruption of electrical systems without Construction Manager's
and Owner's written permission.

4. Comply with NFPA 70E.

C.  Product Selection for Restricted Space: Drawings indicate maximum dimensions for central
battery equipment, including clearances between central battery equipment and adjacent
surfaces and other items.

1.11 COORDINATION
A.  Coordinate sizes and locations of concrete bases. Cast anchor-bolt inserts into bases.
112 WARRANTY

A.  Special Warranty: Manufacturer agrees to repair or replace central battery equipment that fails
in materials or workmanship within specified warranty period. Special warranty, applying to
batteries only, applies to materials only, on a prorated basis, for period specified.
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1. Warranty Period: Include the following warranty periods, from date of Substantial
Completion:

a. Central Battery Equipment (excluding Batteries): One year(s).
b. Standard VRLA Batteries:

1) Full Warranty: One year(s).
2) Pro Rata: Nine years.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  Seismic Performance: Central battery equipment shall withstand the effects of earthquake
motions determined according to ASCE/SEI 7. The designated central battery equipment shall
be tested and certified by an NRTL as meeting ICC-ES AC 156 test procedure requirements.

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."

2.2 INTERRUPTIBLE (FAST-TRANSFER) CENTRAL BATTERY EQUIPMENT
A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

1. Crucial Power

2. Myers

3. Exitronix

4. Fortress

5. Linx

6. Cooper/Sure-Lites

B.  General Requirements for Interruptible (Fast-Transfer) Central Battery Equipment:

1. Electrical Components, Devices, and Accessories: Listed and labeled as defined in the
CEC, by a qualified testing agency, and marked for intended location and application.

2. NRTL Compliance: Fabricate and label central battery equipment to comply with
UL 924 and UL 1778.

3. Comply with the IBC, the CEC, and NFPA 101.

4. Comply with NEMA PE 1.

C.  Performance Requirements:

1. Fast-Transfer Central Battery Equipment: Line-interactive (on-line) system.
Automatically sense loss of normal ac supply and use a solid-state static switch to
transfer load. Transfer in 2-4 ms or less from normal supply to battery-inverter supply.

2. Automatic Operation:
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a. Normal Conditions: Supply the load with ac power flowing from normal ac power
input terminals, bypassing inverter, with battery connected in parallel via
rectifier/charger output.

b. Abnormal Supply Conditions: If normal ac supply deviates from specified voltage,
transfer switch operates and battery supplies constant, regulated ac power through
the inverter to the load, with a momentary loss of power to the load.

C. If normal power fails, transfer switch operates and battery supplies constant,
regulated ac power through the inverter to the load, with a momentary loss of
power to the load.

d. If a fault occurs in system when being supplied by inverter and current flows in
excess of the overload rating of inverter, inverter automatically protects itself
against damage from overloads and short circuits by shutting down.

e. When normal ac power is restored at input supply terminals of unit, controls
automatically retransfer the load back to the normal ac supply, with a momentary
loss of power to the load. Rectifier/charger then recharges battery.

f. If normal power failure is prolonged (more than 90 minutes), integral low-voltage
battery protective circuit disconnects battery and prevents battery from damage due
to deep discharge.

g. If battery becomes discharged, and when normal ac supply is again available,
rectifier/charger recharges battery. When battery is fully charged, rectifier/charger
automatically shifts to float-charge mode.

h. If battery is disconnected, and normal ac power is available, central battery
equipment continues to supply power to the load with no degradation of its
regulation of voltage and frequency of output bus.

D.  Unit Operating Requirements:

1. Input AC Voltage Tolerance: Plus 10 and minus 15 percent of central battery equipment
input voltage rating.

2. Input Frequency Tolerance: Plus or minus 3 percent of central battery equipment
frequency rating.

3. Synchronizing Slew Rate: 1 Hz per second, maximum.

4. Minimum Off-Line Efficiency: 99 percent at 60 Hz, full load.

5. Minimum Displacement Primary-Side Power Factor: 96 percent under any load or
operating condition.

6. Ambient Temperature Rating (Other Than Batteries): Not less than 68 deg F (20 deg C)
and not exceeding 86 deg F (30 deg C).

7. Ambient Storage Temperature Rating (Other Than Batteries): Not less than minus 4
deg F (minus 20 deg C) and not exceeding 158 deg F (70 deg C).

8. Ambient Temperature Rating (Batteries): Not less than 32 deg F (0deg C) and not
exceeding 104 deg F (40 deg C).

9. Ambient Storage Temperature Rating (Batteries): Not less than 0 deg F (minus 18 deg C)
and not exceeding 104 deg F (40 deg C).

10. Humidity Rating: Less than 95 percent (noncondensing).

11.  Altitude Rating: Not exceeding 3300 feet (1005 m).

12.  Off-Line Overload Capability: 1.5 times the base load current for 60 seconds; minimum
of 1.8 times the base load current for three seconds.
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E. Inverter and Controls Logic: Microprocessor based, isolated from all power circuits; provides

complete self-diagnostics, periodic automatic testing and reporting; with alarms.
F. Controls and Indication:

1. Status Indication: Door-mounted, labeled LED indicators or digital screen displaying the
following conditions:

Normal power available.
Status of system.
Battery charging status.
On battery power.
System fault.

External fault.

hO o0 o

2. Panel-Mounted Operator Station: Manufacturer's standard front-accessible, sealed keypad
and plain-English language digital display; allows complete programming, program
copying, operating, monitoring, and diagnostic capability.

a. Keypad: In addition to required programming and control keys, include the
following:

1)  Keys for METER, CONTROL, PROGRAM, and CLEAR modes.

2)  Security Access: Provide electronic security access to controls through
identification and password with at least two levels of access: View only;
and view, operate, and service.

3)  Control Authority: Supports at least three conditions: Off, local manual
control at unit and local automatic control at unit.

b. Digital Display: Plain-English language messages on a digital display; provide the
following historical logging information and displays:

1) Real-time clock with current time and date.
2)  Tests and Events Logs: Record and store up to 50 tests and events.

a) Dates.

b)  Times.

C) Durations.

d)  Output voltage and currents.

3)  Alarm Logs: Record and store up to 25 alarms.

a) Dates.
b)  Times.
c)  Alarm type.

4) Metering Functions: Display central battery equipment metering parameters
including, but not limited to, the following:
a) Input and output voltage (V ac) and output current (A ac).
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3.

b) Battery voltage (V dc) and current (A ac).
C) Fault or alarming status (code).

d)  Power output (VA).

e) Inverter load (W).

f) Ambient temperature (deg F).

g)  System run time (cumulative days).

h) Inverter run time (cumulative minutes).

5)  Alarm Functions: Digital display mounted flush in unit door and connected
to display central battery equipment parameters including, but not limited to,
the following:

a) High/low battery charge voltage.

b) High/low input voltage.

C) Battery nearing low-voltage condition.
d) Battery low voltage.

e) High ambient temperature.

f) Inverter fault.

g)  Output fault.

h)  Output overload.

Remote Signal Interfaces:

a.

Remote Indication Interface: A minimum of one programmable (Form C) dry-
circuit relay output(s) (120-V ac, 2 A) for remote indication of the following:

1) Fault or status indication.
2)  On bypass.
3) Low battery.

Communications Interface: Factory-installed hardware and software to enable a
remote PC to program central battery equipment and monitor and display status
and alarms.

1)  Communications Ports: RS-485.

2) Network Communications Ports: Ethernet RS-485.

3)  Compliance with ASHRAE 135: Controllers shall support serial MS/TP and
Ethernet IP communications, and shall be able to communicate directly via
DDC system for HVAC RS-485 serial networks and Ethernet 10Base-T
networks as a native device.

G.  Self-Protection and Reliability Features:

1. Input transient protection by means of surge suppressors to provide protection against
damage from supply voltage surges as defined in IEEE C62.45, Category B and C.
2. Integral, programmable, self-diagnostic and self-test circuitry; with alarms and logging.
3. Battery deep-discharge and self-discharge protection; with alarms.
4. Battery self-test circuitry; with alarms and logging.
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H.  Integral Input Disconnecting Means and OCPD: Thermal-magnetic circuit breaker, complying
with UL 489.

1. Integrated Equipment Minimum Short-Circuit Current (Withstand) Rating: 22 kKA.
. Inverter:

1. Description: Solid-state, high-frequency, PWM type, with the following operational
features:

a. Automatically regulate output voltage to within plus or minus 3 percent, for all
load ranges and for maximum 25 percent step-load changes; regulation may
increase to 8 percent for 100 percent step-load changes.

b. Automatically regulate output frequency to within plus or minus 1 Hz, from no
load to full load, at unity power factor, over the operating range of battery voltage.

C. Output Voltage Waveform: Sine wave with maximum 3 percent TDD throughout
battery operating-voltage range, for 100 percent linear load.

d. Inverter Overload Capability: 115 percent for 10 minutes; 150 percent surge for
10 seconds.

e. Load Power Factor: 0.5 lead to 0.5 lag.

f. Brownout Protection: Produces rated power without draining batteries when input
voltage is down to 75 percent of normal.

J. Rectifier/Battery Charger:

1. Description: Solid state, variable rate, temperature compensated; automatically maintains
batteries in fully charged condition when normal power is available.

2. Maximum Battery Recharge Time from Fully Discharged State: 24 hours.

3. Low-voltage disconnect circuit reduces battery discharge during extended power outages,
monitors battery voltage, and disconnects inverter when battery voltage drops to no less
than 85.7 percent of nominal voltage.

K.  Batteries:
1. Description: Standard VRLA batteries.

a. Capable of sustaining full-capacity output of inverter unit for minimum of 90
minutes.

2. Battery Disconnect and OCPD: Manufacturer's standard.
L. Maintenance Bypass Systems:
1. Maintenance Bypass Mode:
a. Internal; manual operation only; bypasses central battery equipment power circuits
(inverter and static transfer switch); requires local operator selection at central

battery equipment. Transfer and retransfer shall be make-before-break, without
disrupting power to the load or causing system instabilities.
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2.3

24

b. External; manual operation only; bypasses central battery equipment completely;
requires local operator selection at external switch enclosure remote from central
battery equipment. Transfer and retransfer shall be make-before-break, without
disrupting power to the load or causing system instabilities.

2. Bypass Overload Capability: 1.5 times the base load current.
Integral Output Disconnecting Means and OCPD:

1. Single-Output OCPD: Thermal-magnetic circuit breaker, complying with UL 489;
manufacturer's standard ratings based on unit output ratings.

2. Multiple-Output OCPDs: Thermal-magnetic circuit breakers, complying with UL 489;
voltage rating matching unit output voltage rating; 20 A, single pole.

a. Normally Closed: 2; with trip alarm.
b. Normally Open: 2; with trip alarm.

ENCLOSURES

Central Battery Equipment Enclosures: NEMA 250, to comply with environmental conditions at
installed location.

1. Dry and Clean Indoor Locations: Type 1 steel cabinets with access to components
through hinged doors with flush tumbler lock and latch.

2. Finish: Manufacturer's standard baked-enamel finish over corrosion-resistant prime
treatment.

OPTIONAL AND ACCESSORY FEATURES
Factory-Installed Options and Accessories:

1. Multiple-Output Voltages: Supply unit branch circuits at different voltage levels if
required. Transform voltages internally as required to produce indicated output voltages.
Split-Output Configuration: Divides output into normally on and normally off buses.
Auto-dialer.

Internal fax modem.

Audible alarm with silencer switch.

Remote Summary Alarm Panel: Labeled LEDs on panel faceplate shall indicate five
basic status conditions. Audible signal indicates alarm conditions; silencing switch in
face of panel silences signal without altering visual indication.

ocoarwd

a. Cabinet and Faceplate: Surface or flush mounted to suit mounting conditions
indicated.
b. Maximum Distance from Main Unit: 1000 feet (304 m).

7. Remote Meter Panel: Match equipment requirements of remote monitoring, controlling,
and programming of central battery equipment.
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a. Cabinet and Faceplate: Surface or flush mounted to suit mounting conditions
indicated.
b. Maximum Distance from Main Unit: 150 feet (46 m).

2.5 SOURCE QUALITY CONTROL

A.  Testing Agency: Engage a qualified testing agency to evaluate central battery equipment
fabricator's quality-control and testing methods.

B.  Testing: Test and inspect central battery equipment according to UL 924 and UL 1778.

C.  Factory Tests: Test and inspect assembled central battery equipment, by a qualified testing
agency, according to UL 924 and UL 1778. Affix standards organization's label. Include the
following:

1. Functional test and demonstration of all functions, controls, indicators, sensors, and
protective devices.

Full-load test.

Transient-load response test.

Overload test.

Power failure test.

akrwn

D.  Central battery equipment will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Receive, inspect, handle, and store central battery equipment according to NECA 411.

B. Examine areas, surfaces, and substrates to receive central battery equipment, with Installer
present, for compliance with requirements for installation tolerances, structural support,
ventilation, temperature, humidity, and other conditions affecting performance of the Work.

1. Verify that manufacturer's written instructions for environmental conditions have been
permanently established in spaces where equipment will be installed, before installation
begins.

C.  Examine equipment before installation. Reject equipment that is wet, moisture damaged, or
mold damaged.

D.  Examine roughing-in for electrical connections to verify actual locations of connections before
installation.

E. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2

3.3

A.

H.

HARMONIC ANALYSIS STUDY

Perform a harmonic analysis study to identify the effects of nonlinear loads and their associated
harmonic contributions on the voltages and currents throughout the electrical system. Analyze
designated operating scenarios, including recommendations for central battery equipment input
filtering to limit TDD and THD(V) to specified levels.

Prepare a harmonic analysis study and report complying with IEEE 399 and with
NETA Acceptance Testing Specification.

INSTALLATION

Coordinate layout and installation of central battery equipment with other construction
including conduit, piping, equipment, and adjacent surfaces. Maintain required workspace
clearances and required clearances for equipment access doors and panels.

Install central battery equipment and accessories according to NECA 411.

Wall-Mounted Central Battery Equipment: Install central battery equipment on walls with tops
at uniform height and with disconnect operating handles not higher than 79 inches (2000 mm)
above finished floor unless otherwise indicated, and by bolting units to wall or mounting on
lightweight structural-steel channels bolted to wall. For units not on walls, provide freestanding
racks complying with Section 260529 "Hangers and Supports for Electrical Systems."

Suspended-Mounted Central Battery Equipment: Suspend central battery equipment from
structural ceiling components using hangers, clamps, and associated fittings, designed for types
and sizes of units to be supported. Provide support devices complying with Section 260529
"Hangers and Supports for Electrical Systems."

Floor-Mounted Central Battery Equipment: Install central battery equipment on 4-inch (100-
mm) nominal-thickness concrete base. Comply with requirements for concrete base specified in
Section 033000 "Cast-in-Place Concrete."

1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch (450-mm) centers around the full perimeter of concrete
base.

2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete
base and anchor into structural concrete floor.

3. Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

4. Install anchor bolts to elevations required for proper attachment to supported equipment.

Seismic Bracing: Comply with requirements specified in Section 260548.16 "Seismic Controls
for Electrical Systems."

Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from enclosures and components.

Comply with NECA 1.
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3.4

3.5

3.6

Wiring Methods:

1. Install cables in raceways and cable trays except within consoles, cabinets, desks,

counters, accessible ceiling spaces, and gypsum board partitions where unenclosed wiring

method may be used.

Conceal raceway and cables except in unfinished spaces.

3. Provide plenum-rated cable, where installed exposed or in open cable tray, within
environmental airspaces, including plenum ceilings.

4. Comply with requirements for cable trays specified in Section 260536 "Cable Trays for
Electrical Systems."

5. Comply with requirements for raceways and boxes specified in Section 260533
"Raceways and Boxes for Electrical Systems."

n

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

CONNECTIONS

Connections: Interconnect system components. Make connections to supply and load circuits
according to manufacturer's wiring diagrams unless otherwise indicated.

Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
Systems."

1. Separately Derived Systems: Make grounding connections to grounding electrodes and
bonding connections to metallic piping systems as indicated; comply with the CEC.

Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and
Cables."

INSTALLATION OF CONTROL WIRING

Install wiring between central battery equipment and remote devices and facility's central-
control system. Comply with requirements in Section 260523 "Control-Voltage Electrical

Power Cables."

Bundle, train, and support wiring in enclosures.

IDENTIFICATION

Identify central battery equipment, components, and control wiring. Comply with requirements
for identification specified in Section 260553 "Identification for Electrical Systems."

1. Identify field-installed conductors, interconnecting wiring, and components; provide
warning signs.

2. Label central battery equipment with engraved nameplates.

3. Label each separate cabinet, for multicabinet units.
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3.7

4. Label each enclosure-mounted control and pilot device.

Operating Instructions: Frame printed operating instructions for central battery equipment,
including control sequences and emergency procedures. Fabricate frame of finished metal, and
cover instructions with clear acrylic plastic. Mount on front of central battery equipment units.

FIELD QUALITY CONTROL
Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

Perform tests and inspections.
Acceptance Testing Preparation:
1. Inspect and Test Each Component:

a. Inspect wiring, components, connections, and equipment installations. Test and
adjust components and equipment.

b. Test insulation resistance for all external branch circuit, feeder, control, and alarm
wiring connected to central battery equipment element and component.

C. Test continuity of each circuit.

Tests and Inspections:

1. Inspect central battery equipment, wiring, components, connections, and equipment
installation. Test and adjust components and equipment.

2. Test insulation resistance for all external branch circuit, feeder, control, and alarm wiring
connected to central battery equipment element and component.

3. Test continuity of each circuit.

4. Verify that input voltages and frequencies at central battery equipment locations are
within voltage and frequency limits specified in Part 2. If outside this range, notify
Architect, Construction Manager, and Owner before closing input OCPDs.

5. Perform each visual and mechanical inspection and electrical test stated in manufacturer's
written instructions and in NETA Acceptance Testing Specification, including
specifically those for batteries, battery chargers, and UPS, regardless of the type of
central battery equipment provided. Certify compliance with test parameters.

6. Perform a load-duration test at rated voltage and rated output current to verify the correct
functional operation of the unit under full-load stable operating conditions for the
minimum time limits required by UL 924. Monitor and record ambient temperature and
temperatures within the unit.

7. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

8. Perform the following infrared (thermographic) scan tests and inspections and prepare
reports:
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a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days

after Final Acceptance, perform an infrared scan of central battery equipment.
Remove front panels so joints and connections are accessible to portable scanner.
b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of
central battery equipment 11 months after date of Substantial Completion.
C. Instruments and Equipment: Use an infrared scanning device designed to measure
temperature or to detect significant deviations from normal values. Provide
calibration record for device.

9. Test and adjust controls, remote monitoring, and safeties. Replace damaged and
malfunctioning controls and equipment.

F. Central battery equipment will be considered defective if it does not pass tests and inspections.
G.  Prepare test and inspection reports, including a certified report that identifies central battery
equipment and describes all test results. Include notation of deficiencies detected, remedial
action taken, and observations made after remedial action.
3.8 STARTUP SERVICE
A.  Engage a factory-authorized service representative to perform startup service.
1. Complete installation and startup checks according to manufacturer's written instructions.
3.9 ADJUSTING
A.  Program microprocessors for required operational sequences, status indications, alarms, event
recording, and display features. Clear events memory after final acceptance testing and prior to
Substantial Completion.
B.  Set field-adjustable switches, auxiliary relays, and other adjustable parts.
C.  Adjust the trip settings of thermal-magnetic circuit breakers with adjustable, instantaneous-trip
elements; install fuses if not factory installed.
D.  Set the automatic system test parameters.
E.  Set field-adjustable, circuit-breaker trip ranges as specified in Section 260573.16 "Coordination
Studies.”
3.10 PROTECTION
A.  Temporary Heating: Apply temporary heat to maintain temperature according to manufacturer's
written instructions until controllers are ready to be energized and placed into service.
B.  Replace central battery equipment whose interiors have been exposed to water or other liquids
prior to Substantial Completion.
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3.11 DEMONSTRATION

A.  Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain central battery equipment, and to use and reprogram
microprocessor-based control, monitoring, and display functions.

END OF SECTION 263323.11
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SECTION 27 00 05
SPECIAL CONDITIONS FOR COMMUNICATIONS SYSTEMS

PART 1 - GENERAL

11

1.2

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:

1. Communications equipment coordination and installation.

2. Common communications installation requirements.

ABBREVIATIONS AND DEFINITIONS

Coordinate abbreviations listed here with abbreviations indicated on drawings. Bring any possible
discrepancies to the attention of the Architect/Engineer/Designer for determination of which applies to
which condition(s)

AASHTO: American association of State Highway and Transportation Officials.

AHJ: the Authority Having Jurisdiction.

ASTM: ASTM International, formerly known as American Society for Testing and Materials.

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

BBC: Bonding Backbone Conductor, also commonly referred to as a BCT, Bonding Conductor for
Telecommunications.

BICSI: Building Industry Consulting Service International.

Cable Runway: Also referred to as “Cable Ladder,” a relatively flat fabricated structure consisting of two
longitudinal side rails (typically 1” to 1-1/2” high) connected by transverse members (typically 17 to 1-
1/2” wide.)

Cable Tray: A “generic” term commonly referring to Basket Tray, Channel Cable Tray, Ladder Cable
Tray, and/or Cable Runway.

Channel Cable Tray, also referred to as “Cable Channel”: A fabricated structure consisting of a one-
piece, ventilated-bottom or solid-bottom channel.

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

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

SPECIAL CONDITIONS FOR COMMUNICATIONS SYSTEMS 270005 -1

ADDENDUM 1



BATTLES ES - TK-K BUILDING AND SITE UPGRADES DLR GROUP: 75-24119-00

SANTA MARIA-BONITA SCHOOL DISTRICT APRIL 4, 2025
SANTA MARIA, CALIFORNIA CONSTRUCTION DOCUMENTS
M. EMI: Electromagnetic interference.
N. EPDM: Ethylene-propylene-diene terpolymer rubber.
0. Ground(ing): more appropriately “Bonding” (or earthing), connecting metallic items together to reduce
voltage potential to reduce injury and/or damage.
P. IDC: Insulation displacement connector.
Q. Ladder Cable Tray: A fabricated structure consisting of two longitudinal side rails (typically 3 to 6”
high) connected by individual transverse members (“rungs” typically 1” to 1-3/4” in diameter).
R. LAN: Local area network.
S. MUTOA: Multiuser telecommunications outlet assembly, a grouping in one location of several
telecommunications outlet/connectors.
T. NBR: Acrylonitrile-butadiene rubber.
u. NEMA: National Electrical Manufacturers Association.
V. NRTL: Nationally Recognized Testing Laboratory: A testing and labeling laboratory acceptable to the
Authority Having Jurisdiction (examples include U.L and ETL)
W.  OSP: Outside Plant
X. Outlet/Connectors: A connecting device in the work area on which horizontal cable or outlet cable
terminates.
Y. PBB: Primary Bonding Busbar, also commonly referred to as the TMGB, Telecommunications Main
Grounding Bar.
Z. RCDD: Registered Communications Distribution Designer.
AA. SBB: Secondary Bonding Bar, also commonly referred to as the TGB, Telecommunications Ground Bar.
BB. Solid-Bottom (Nonventilated) Cable Tray: A fabricated structure consisting of longitudinal side rails and
a bottom without ventilation openings.
CC. Trough (Ventilated Cable Tray): A fabricated structure consisting of longitudinal side rails and a bottom
having openings for the passage of air.
DD. U.L.: Underwriter’s Laboratories, Inc.
EE. UTP: Unshielded twisted pair.
FF.  WAN: Wide Area Network.
14 STANDARDS, Referenced in various Division 27 Documents:
A. Building Code and Edition noted in Codes Section of Documents
B. Electrical Code and Edition referenced in Codes Section of Documents.
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C. ANSI/BICSI 001-2017, Information and Communication Technology Systems Design and

Implementation Best Practices for Educational Institutions and Facilities

D. ANSI/BICSI 002-2019, Data Center Design and Implementation Best Practices

E. ANSI/BICSI 004-2018, Communication Technology Systems Desigh and Implementation Best Practices
for Healthcare Institutions and Facilities

F. ANSI/BICSI 007-2017- Information Communication Technology Design and Implementation Practices
for Intelligent Buildings and Premises

G. ANSI/BICSI 008-2018 - Wireless Local Area Network (WLAN) Systems Design and Implementation
Best Practices

H. ANSI/BICSI N1-2019: Installation Practices for Telecommunications and ICT Cabling and Related
Cabling Infrastructure

I ANSI/BICSI N2-17: Installation of Telecommunications and ICT Cabling to Support Remote Power
Applications

J. ANSI/BICSI N3-20: Planning and Installation Methods for the Bonding and Grounding of
Telecommunications and ICT Systems and Infrastructure

K. ANSI/TIA-568.0-E Generic Telecommunications Cabling for Customer Premises

L. ANSI/TIA-568.1-E Commercial Building Telecommunications Cabling Standard

M.  ANSI/TIA-568.2-D Balanced Twisted-Pair Telecommunications Cabling and Components Standards

N. ANSI/TIA-569-E, Telecommunications Pathways and Spaces.

0. ANSI/TIA-606-D, Administration Standard for Commercial Telecommunications Infrastructure.

P. ANSI/TIA-607-D, Generic Telecommunications Bonding and Grounding (Earthing) for Customer
Premises

Q. ANSI/TIA TSB-162-B Telecommunications Cabling Guidelines for Wireless Access Points

R. ANSI/TIA-862-B, Structured Cabling Infrastructure Standard For Intelligent Building Systems

S. ANSI/TIA-942-D, Data Center Cabling

T. ANSI/TIA-1005-A, Telecommunications Infrastructure Standard for Industrial Premises

u. ANSI/TIA-1152-A, Requirements for Field Test Instruments and Measurements for Balanced Twisted
Pair Cabling

V. ANSI/TIA-1179-B, Healthcare Facility Telecommunications Infrastructure Standard

W.  ANSI/TIA-5017, Telecommunications Physical Network Security

X. BICSI; Telecommunications Distribution Methods Manual (TDMM), 14th Edition

Y. BICSI; Information Technology Systems Installation Methods Manual (ITSIMM), 8th Edition
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Z. NESC: National Electrical Safety Code.
AA. TIA TSB-184-A Power Delivery (4-pair)
15 SUBMITTALS
A. Current Certifications for:
1. Installation Supervisor.
2. Installer(s).
3. Testing Supervisor.
4, Installer(s) as a “Manufacturer’s Certified Contractor.”
B. Firm demonstration of a minimum of 5 years’ experience installing structured cabling of the same or
similar type and occupancy.
C. Reference list of 5 previous successful projects of similar size and scope including:
1. Name of project
2. Location of Project.
3. Description of work.
4. Time of Completion.
5. Clint’s name (an individual) as reference.
6. Contact information of Refence.
1.6 COORDINATION
A Coordinate arrangement, mounting, and support of communications equipment:
1. To allow 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 allow 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 obstructions
and of the working and access space of other equipment.
B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry
walls, and other structural components as they are constructed.
C. 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."
D. Coordinate sleeve selection and application with selection and application of firestopping specified in
Division 07 Section "Penetration Firestopping."
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PART 2 - PRODUCTS

2.1

REFER TO OTHER DIVISION 27 SPECIFICATIONS FOR SPECIFIC PRODUCT REQUIREMENTS

PART 3 - EXECUTION

3.1

3.2

COMMON REQUIREMENTS FOR COMMUNICATIONS INSTALLATION

Comply with NECA 1.

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

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

Right of Way: Give way to piping systems installed at a required slope.

Code and Standards Compliance: All work of this division shall be in accordance with the referenced
codes and standards.

FIRESTOPPING

Apply firestopping to penetrations of fire-rated floor and wall assemblies for communications

installations to restore original fire-resistance rating of assembly. Firestopping materials and installation
requirements are specified in Division 07 Section "Penetration Firestopping."”

END OF SECTION 27 00 05
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SECTION 27 05 26
GROUNDING AND BONDING FOR COMMUNICATIONS SYSTEMS

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.
1.2 SUMMARY
A.  Section Includes:
1. Grounding conductors.
2. Grounding connectors.
3. Grounding busbars.
4. Grounding labeling.
1.3 DEFINITIONS
A.  Referto Section 27 00 05 and drawings for general Abbreviations and Definitions
B.  BCT: Bonding conductor for telecommunications.
C. PBB- Primary Bonding Busbar (formerly TMGB: Telecommunications Main Grounding
Busbar.
D. SBB - Secondary Bonding Busbar (formerly TGB: Telecommunications Grounding Busbar).
E.  SBG — Supplementary Bonding Grid.
F. Service Provider: The operator of a service that provides telecommunications transmission
delivered over access provider facilities.
G. TBB - Telecommunications Bonding Backbone.
H.  TBC - Telecommunications Bonding Conductor.
I TEBC — Telecommunicaitons Equipment Bonding Conductor.
1.4 ACTION SUBMITTALS
A.  Product Data: For each type of product.
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B.  Shop Drawings: For communications equipment room signal reference grid. Include plans,

elevations, sections, details, and attachments to other work.

15 INFORMATIONAL SUBMITTALS
A.  As-Built Data: Plans showing as-built locations of grounding and bonding infrastructure,
including the following:
1. Ground rods.
2. Ground and roof rings.
3. PBB, SBB, SBG, TBB, TBCs, locations and routings.
1.6 CLOSEOUT SUBMITTALS
A.  Operation and Maintenance Data: For grounding to include in emergency, operation, and
maintenance manuals.
1. In addition to items specified in Section 017823 "Operation and Maintenance Data,"
include the following:
a. Result of the ground-resistance test, measured at the point of BCT connection.
b. Result of the bonding-resistance test at each TGB and its nearest grounding
electrode.
1.7 QUALITY ASSURANCE
A. Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff.
1. Field Inspector: Currently registered by BICSI as a RCDD to perform the on-site
inspection.
PART 2 - PRODUCTS
2.1 SYSTEM DESCRIPTION
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.
B.  Comply with UL 467 for grounding and bonding materials and equipment.
C.  Comply with TIA-607.
2.2 CONDUCTORS
A.  Comply with UL 486A-486B.
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2.3

Insulated Conductors: Stranded copper wire, green or green with yellow stripe insulation,
insulated for 600 V, and complying with UL 83.

1. TEBC ground wire for custom-length equipment ground jumpers shall be No. 6 AWG,
19-strand, UL-listed, Type THHN wire.

2. Cable Tray Equipment Grounding Wire: No. 6 AWG.

3. TBB grounding conductor shall be sized in accordance with ANSI-607, based on actual
cable length.

Cable Tray Grounding Jumper:

1. Not smaller than No. 6 AWG and not longer than 12 inches (300 mm). If jumper is a
wire, it shall have a crimped grounding lug with two holes and long barrel for two
crimps. If jumper is a flexible braid, it shall have a one-hole ferrule. Attach with
grounding screw or connector provided by cable tray manufacturer.

Bare Copper Conductors:

Solid Conductors: ASTM B3.

Stranded Conductors: ASTM B8.

Tinned Conductors: ASTM B33.

Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.

Bonding Jumper: Tinned-copper tape, braided conductors terminated with two-hole
copper ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

arwdE

CONNECTORS

Irreversible connectors listed for the purpose. Listed by an NRTL as complying with NFPA 70
for specific types, sizes, and combinations of conductors and other items connected. Comply
with UL 486A-486B.

Compression Wire Connectors: Crimp-and-compress connectors that bond to the conductor
when the connector is compressed around the conductor. Comply with UL 467.

1. Electroplated tinned copper, C and H shaped.

Signal Reference Grid Connectors: Combination of compression wire connectors, access floor
grounding clamps, bronze U-bolt grounding clamps, and copper split-bolt connectors, designed
for the purpose.

TEBC Busbar Connectors: Cast silicon bronze, solderless compression or exothermic-type,
mechanical connector; with a long barrel and two holes spaced on 5/8- or 1-inch (15.8- or 25.4-
mm) centers for a two-bolt connection to the busbar.

TBB bonding conductor connections shall be non-reversible connections, either compression
(hammer on) or exothermic type (no bolted connections allowed).

Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for
materials being joined and installation conditions.
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2.4 GROUNDING BUSBARS

A. PBB (TMGB): Predrilled, wall-mounted, rectangular bars of hard-drawn solid copper, 1/4 by 4
inches (6.3 by 100 mm) in cross section, 24 inches in length or length as indicated on Drawings.
The busbar shall be NRTL listed for use as PBB and shall comply with TIA-607.

1. Predrilling shall be with holes for use with lugs specified in this Section.

2. Mounting Hardware: Stand-off brackets that provide a 2-inch (50-mm) clearance to
access the rear of the busbar. Brackets and bolts shall be stainless steel.

3. Stand-off insulators for mounting shall be Lexan or PVC. Comply with UL 891 for use in
600-V switchboards, impulse tested at 5000 V.

B. SBB (TGB): Predrilled rectangular bars of hard-drawn solid copper, 1/4 by 2 inches (6.3 by 50
mm) in cross section, 12 inches in length or length as indicated on Drawings. The busbar shall
be for wall mounting, shall be NRTL listed as complying with UL 467, and shall comply with
TIA-607.

1. Predrilling shall be with holes for use with lugs specified in this Section.

2. Mounting Hardware: Stand-off brackets that provide at least a 2-inch (50-mm) clearance
to access the rear of the busbar. Brackets and bolts shall be stainless steel.

3. Stand-off insulators for mounting shall be Lexan or PVC. Comply with UL 891 for use in
600-V switchboards, impulse tested at 5000 V.

C. Rack and Cabinet Grounding Bushars: Rectangular bars of hard-drawn solid copper, accepting
conductors ranging from No. 14 to No. 2/0 AWG, NRTL listed as complying with UL 467, and
complying with TIA-607. Predrilling shall be with holes for use with lugs specified in this
Section.

1. Cabinet-Mounted Busbar: Terminal block, with stainless-steel or copper-plated hardware
for attachment to the cabinet.
2. Rack-Mounted Vertical Busbar: 72 inches (1827 mm) long, with stainless-steel or
copper-plated hardware for attachment to the rack.
2.5 GROUND RODS
A.  Ground Rods: Per electrical drawings and specifications.
2.6 IDENTIFICATION

A.  Comply with requirements for identification products in Section 270553 "lIdentification for
Communications Systems."
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PART 3 - EXECUTION

3.1 EXAMINATION
A.  Examine the ac grounding electrode system and equipment grounding for compliance with
requirements for maximum ground-resistance level and other conditions affecting performance
of grounding and bonding of the electrical system.
B. Inspect the test results of the ac grounding system measured at the point of BBC connection.
C.  Prepare written report, endorsed by Installer, listing conditions detrimental to performance of
the Work.
D.  Proceed with connection of the BBC only after unsatisfactory conditions have been corrected.
3.2 INSTALLATION
A.  Bonding shall include the ac utility power service entrance, the communications cable entrance,
and the grounding electrode system. The bonding of these elements shall form a loop so that
each element is connected to at least two others.
B.  Comply with NECA 1.
C.  Comply with TIA-607.
3.3 APPLICATION
A.  Conductors: Install solid conductor for No. 8 AWG and smaller and stranded conductors for
No. 6 AWG and larger unless otherwise indicated.
1. The bonding conductors between the SBB and structural steel of steel-frame buildings
shall be sized per ASNSI-607, and not smaller than No. 6 AWG.
2. The bonding conductors between the PBB and structural steel of steel-frame buildings
shall be sized per ANSI-607 and not be smaller than No. 6 AWG.
B.  Underground Grounding Conductors: Install bare tinned-copper conductor, No.2 AWG
minimum.
C.  Conductor Terminations and Connections:
1. Connect BBC to Main Electrical Power Ground Bar with irreversible connection.
2. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
3. Underground Connections: Welded connectors except at test wells and as otherwise
indicated.
4. Connections to Ground Rods at Test Wells (as noted on drawings): Bolted connectors.
5. Connections to Structural Steel: Welded connectors.
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D.  Grounding and Bonding Conductors:

1. Install in the straightest and shortest route between the origination and termination point,
and no longer than required. The bend radius shall not be smaller than eight times the
diameter of the conductor. No one bend may exceed 90 degrees.

Install without splices.

Support at not more than 36-inch (900-mm) intervals.

4. Install grounding and bonding conductors in 3/4-inch (21-mm) PVC conduit until conduit
enters a telecommunications room. The grounding and bonding conductor pathway
through a plenum shall be in EMT. Conductors shall not be installed in EMT unless
otherwise indicated.

wmn

a. If a grounding and bonding conductor is installed in ferrous metallic conduit, bond
the conductor to the conduit using a grounding bushing and bond both ends of the
conduit to a PBB or SBB.

3.4 GROUNDING ELECTRODE SYSTEM
A.  The BBC between the PBB and the ac service equipment ground shall be sized per ANSI-607
and not be smaller than No. 1/0 AWG.
35 GROUNDING BUSBARS

A. Install busbars horizontally, on insulated spacers 2 inches (50 mm) minimum from wall, 12
inches (300 mm) above finished floor unless otherwise indicated.

B.  Where indicated on both sides of doorways, route BBC up to top of door frame, across top of
doorway, and down; connect to horizontal bus.
3.6 CONNECTIONS

A.  Bond metallic equipment in a telecommunications equipment room to the grounding busbar in
that room, using TEBCs not smaller than No. 6 AWG.

B.  Stacking of conductors under a single bolt is not permitted when connecting to busbars.

C. Assemble the wire connector to the conductor, complying with manufacturer's written
instructions and as follows:

1. Use crimping tool and the die specific to the connector.
2. Pretwist the conductor.
3. Apply an antioxidant compound to all bolted and compression connections.

D.  Primary Protector: Bond to the PBB with insulated bonding conductor.
E. Interconnections: Interconnect all SBBs with the PBB with the BBC. If more than one BBC is

installed, interconnect SBBs using the grounding equalizer conductor. The telecommunications
backbone conductor and grounding equalizer conductor size shall not be less than 2
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kcmils/linear foot (1sg. mm/linear meter) of conductor length, up to a maximum size of
No. 3/0 AWG unless otherwise indicated.

F. Telecommunications Enclosures and Equipment Racks: Bond metallic components of
enclosures to the telecommunications bonding and grounding system. Install vertically mounted
rack grounding busbar unless the enclosure and rack are manufactured with the busbar. Bond
the equipment grounding busbar to the SBB with No. 2 AWG bonding conductors.

G.  Structural Steel: Where the structural steel of a steel frame building is readily accessible within
the room or space, bond each PBB and SBBto the vertical steel of the building frame.

H.  Electrical Power Panelboards: Where an electrical panelboard for telecommunications
equipment is located in the same room or space, bond each SBB to the ground bar of the
panelboard.

. Shielded Cable: Bond the shield of shielded cable to the cabinet/rack ground bar and the
cabinet/rack ground bar to the SBB in communications rooms and spaces. Comply with TIA-
568 when grounding shielded balanced twisted-pair cables.

J. Rack- and Cabinet-Mounted Equipment: Bond powered equipment chassis to the cabinet or
rack grounding bar. Power connection shall comply with NFPA 70; the equipment grounding
conductor in the power cord of cord- and plug-connected equipment shall be considered as a
supplement to bonding requirements in this Section.

K. Access Floors: Bond all metal parts of access floors to the SBB or PBB.

L. Equipment Room Signal Reference Grid: Provide a low-impedance path between
telecommunications cabinets, equipment racks, and the reference grid, using No. 6 AWG
bonding conductors.

1. Install the conductors in grid pattern on 4-foot (1200-mm) centers, allowing bonding of
one pedestal from each access floor tile.

2. Bond the SBB or PBB of the equipment room to the reference grid at two or more
locations.

3. Bond all conduits and piping entering the equipment room to the SBB or PBB at the
perimeter of the room.

M.  Towers and Antennas:

1. Ground Ring: Buried at least 30 inches (760 mm) below grade and at least 24 inches (610
mm) from the base of the tower or mounting.

2. Bond each tower base and metallic frame of a dish to the ground ring, buried at least 18
inches (460 mm) below grade.

3. Bond the ground ring and antenna grounds to the equipment room PBB or SBB, buried at
least 30 inches (760 mm) below grade.

4. Bond metallic fences within 6 feet (1.8 m) of towers and antennas to the ground ring,
buried at least 18 inches (460 mm) below grade.

5. Special Requirements for Roof-Mounted Towers:

GROUNDING AND BONDING FOR COMMUNICATIONS SYSTEMS 270526 - 7
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3.7

3.8

a. Roof Ring: Meet requirements for the ground ring except the conductors shall
comply with requirements in Section 264113 "Lightning Protection for Structures."

b. Bond tower base footings steel, the SBB in the equipment room, and antenna
support guys to the roof ring.

C. Connect roof ring to at least 2 of the perimeter conductors of the lightning
protection system.

6. Waveguides and Coaxial Cable:

a. Bond cable shields at the point of entry into the building to the PBB or SBB and to
the cable entrance plate, using No. 2 AWG bonding conductors.

b. Bond coaxial cable surge arrester to the ground or roof ring using bonding
conductor size recommended by surge-arrester manufacturer.

GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS

Duct-Bank Grounding Conductor: Bury 12 inches (300 mm) above duct bank when indicated as
part of duct-bank installation.

Comply with IEEE C2 grounding requirements.

Grounding Manholes and Handholes: Install a driven ground rod through manhole or handhole
floor, close to wall, and set rod depth so 4 inches (100 mm) extends above finished floor. If
necessary, install ground rod before manhole is placed and provide No. 1/0 AWG bare, tinned-
copper conductor from ground rod into manhole through a waterproof sleeve in manhole wall.
Protect ground rods passing through concrete floor with a double wrapping of pressure-sensitive
insulating tape or heat-shrunk insulating sleeve from 2 inches (50 mm) above to 6 inches (150
mm) below concrete. Seal floor opening with waterproof, nonshrink grout.

Grounding Connections to Manhole Components: Bond exposed-metal parts such as inserts,
cable racks, pulling irons, ladders, and cable shields within each manhole or handhole, to
ground rod or grounding conductor. Make connections with No. 4 AWG minimum, bonding
conductor. Train conductors level or plumb around corners and fasten to manhole walls.
Connect grounding conductors to cable armor and cable shields according to written
instructions by manufacturer of splicing and termination kits.

IDENTIFICATION
Labels shall be preprinted or computer-printed type.

1. Label PBB(s) with "fs-PBB," where "fs" is the telecommunications space identifier for
the space containing the PBB.

2. Label SBB(s) with "fs-SBB," where "fs" is the telecommunications space identifier for
the space containing the SBB.

3. Label each telecommunications backbone conductor at its attachment point:
"WARNING! TELECOMMUNICATIONS BONDING CONDUCTOR. DO NOT
REMOVE OR DISCONNECT!"
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3.9 FIELD QUALITY CONTROL

A.  Perform tests and inspections.

B.  Tests and Inspections:

1. Inspect physical and mechanical condition. Verify tightness of accessible, bolted,
electrical connections with a calibrated torque wrench according to manufacturer's
written instructions.

2. Test the bonding connections of the system using an ac earth ground-resistance tester,
taking two-point bonding measurements in each telecommunications equipment room
containing a PBB and a SBB and using the process recommended by BICSI TDMM.
Conduct tests with the facility in operation.

a. Measure the resistance between the busbar and the nearest available grounding
electrode. The maximum acceptable value of this bonding resistance is 100
milliohms.

3. Test for ground loop currents using a digital clamp-on ammeter, with a full-scale of not
more than 10 A, displaying current in increments of 0.01 A at an accuracy of plus/minus
2.0 percent.

a. With the grounding infrastructure completed and the communications system
electronics operating, measure the current in every conductor connected to the
PBB and in each SBB. Maximum acceptable ac current level is 1 A.
C.  Excessive Ground Resistance: If resistance to ground at any SBB exceeds 5 ohms, notify
Architect promptly and include recommendations to reduce ground resistance.
D.  Grounding system will be considered defective if it does not pass tests and inspections.
E. Prepare test and inspection reports.
END OF SECTION 27 05 26
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SECTION 27 05 27
EXTERIOR PATHWAYS FOR COMMUNICATIONS SYSTEMS

PART 1 - GENERAL

11

A.

1.2

13

14

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:

Metal conduits and fittings.

Nonmetallic conduits and fittings.

Optical-fiber-cable pathways and fittings.

Metal wireways and auxiliary gutters.

Nonmetallic wireways and auxiliary gutters.

Surface pathways.

Boxes, enclosures, and cabinets.

Handholes and boxes for exterior underground cabling.

N GR~LNE

Related Requirements:

1. Division 26 Electrical requirements for Underground Ducts and Raceways for exterior
ductbanks, manholes, and underground utility construction.

2. Section 270005 “Special Conditions for Communications Systems.0”

DEFINITIONS

Refer to Section 27 00 05 and drawings for definitions and abbreviations.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Pathway routing plans, drawn to scale, on which the following items
are shown and coordinated with each other, using input from installers of items involved:

1. Civil and Landscape Design elements.
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PART 2 - PRODUCTS

2.1

A.

2.2

2.3

CONDUITS AND FITTINGS
General Requirements for Conduits and Fittings:

1. Refer to Division 26 requirements for Metal Conduits and Fittings.
2. Comply with TIA-569.
3. Comply with BICSI OSPDM.

NONMETALLIC WIREWAYS AND AUXILIARY GUTTERS

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

Allied Moulded Products, Inc.

Hoffman; a Pentair company.

Lamson & Sessions; Carlon Electrical Products.
Niedax-Kleinhuis USA, Inc.

el NS

General Requirements for Nonmetallic Wireways and Auxiliary Gutters:

1. Listed and labeled as defined in NFPA 70, by a NRTL, and marked for intended location
and application.
2. Comply with TIA-569.

Description: Fiberglass polyester, extruded and fabricated to required size and shape, without
holes or knockouts. Cover shall be gasketed with oil-resistant gasket material and fastened with
captive screws treated for corrosion resistance. Connections shall be flanged and have stainless-
steel screws and oil-resistant gaskets.

Description: PVC, extruded and fabricated to required size and shape, and having snap-on
cover, mechanically coupled connections, and plastic fasteners.

Fittings and Accessories: Couplings, offsets, elbows, expansion joints, adapters, hold-down
straps, end caps, and other fittings shall match and mate with wireways as required for complete
system.

Solvent cements and adhesive primers shall have a VOC content of 510 and 550 g/L or less,
respectively, when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

BOXES, ENCLOSURES, AND CABINETS

General Requirements for Boxes, Enclosures, and Cabinets:

1. Comply with TIA-569.

2. Boxes, enclosures and cabinets installed in wet locations shall be listed for use in wet
locations.

EXTERIOR PATHWAYS FOR COMMUNICATIONS SYSTEMS 270527 - 2
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B.  Device Box Dimensions: minimum size of 5 inches square by 2 % inches deep (125 mm square
by 65 mm deep.

C.  Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 4X with continuous-
hinge cover with flush latch and lockable unless otherwise indicated.

1. Metal Enclosures: Stainless Steel.

2. Nonmetallic Enclosures: Fiberglass.
a. Finished inside with radio-frequency-resistant paint.

2.4 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND CABLING
A.  General Requirements for Handholes and Boxes:

1. Boxes and handholes for use in underground systems shall be designed and identified as
defined in NFPA 70, for intended location and application.

2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.

3. Comply with TIA-569-B.

B.  Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of sand and
aggregate, bound together with polymer resin, and reinforced with steel, fiberglass, or a
combination of the two.

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

Armorock.

ConCast.

NewBasis.

NovaLight.

Oldcastle Precast, Inc.;.

Pittsburgh Pipe.

g. Quazite, a Hubbell Industries brand.

hO o0 O

N

Standard: Comply with SCTE 77.

Configuration: Designed for flush burial with open bottom unless otherwise indicated.

4. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural

load rating consistent with enclosure and handhole location.

Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.

Cover Legend: Molded lettering, COMMUNICATIONS.

7. Conduit Entrance Provisions: Conduit-terminating fittings shall mate with entering ducts
for secure, fixed installation in enclosure wall.

8. Handholes size as noted on drawings or minimum 12 Inches Wide by 24 Inches Long

(300 mm Wide by 600 mm Long).

w

oo
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25 SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES

A.

Handhole and Pull-Box Prototype Test: Test prototypes of handholes and boxes for compliance
with SCTE 77. Strength tests shall be for specified tier ratings of products supplied.

1. Tests of materials shall be performed by an independent testing agency.

2. Strength tests of complete boxes and covers shall be by either an independent testing
agency or manufacturer. A qualified registered professional engineer shall certify tests
by manufacturer.

3. Testing machine pressure gages shall have current calibration certification complying
with 1SO 9000 and 1SO 10012, and traceable to NIST standards.

PART 3 - EXECUTION

3.1 PATHWAY APPLICATION
A.  Outdoors: Apply pathway products as specified below unless otherwise indicated:
1. Above grade Conduit: GRC or IMC, except as noted on drawings.
2. Underground Conduit: RNC, Type EPC-40-PVC concrete encased unless noted
otherwise on drawings.
3. Boxes and Enclosures, Aboveground: NEMA 250, Type 4X.
B.  Minimum Pathway Size, unless noted otherwise: 2-inch (50-mm) trade size.
C.  Pathway Fittings: Compatible with pathways and suitable for use and location.
D. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.
E. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F (49 deg C).
3.2 INSTALLATION
A. Comply with NECA 1, NECA 101, and TIA-569 for installation requirements except where
requirements on Drawings or in this article are stricter. Comply with NECA 102 for aluminum
pathways. Comply with NFPA 70 limitations for types of pathways allowed.
B.  Keep pathways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-
water pipes. Install horizontal pathway runs above water and below steam piping.
C.  Complete pathway installation before starting conductor installation.
D.  Arrange stub-ups so curved portions of bends are not visible above finished slab.
E. Install no more than the equivalent of two 90-degree bends in any pathway run. Support within
12 inches (300 mm) of changes in direction. Utilize long radius ells for cables.
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F. Conceal conduit within finished walls, ceilings, and floors unless otherwise indicated. Install

conduits parallel or perpendicular to building lines.
Support conduit within 12 inches (300 mm) of enclosures to which attached.

Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply
listed compound to threads of pathway and fittings before making up joints. Follow compound
manufacturer's written instructions.

Coat field-cut threads on PVC-coated pathway with a corrosion-preventing conductive
compound prior to assembly.

Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes
or cabinets. Install insulated bushings on all conduits.

Install pathways square to the enclosure and terminate at enclosures with liquid-tight “Meyers”
hubs.

Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in
the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.

Cut conduit perpendicular to the length. For conduits of 2-inch (53-mm) trade size and larger,
use roll cutter or a guide to ensure cut is straight and perpendicular to the length.

Install pull wires in empty pathways. Use polypropylene or monofilament plastic line with not
less than 200-1b (90-kg)tensile strength. Leave at least 12 inches (300 mm)of slack at each end
of pull wire. Cap underground pathways designated as spare above grade alongside pathways
in use.

Comply with manufacturer's written instructions for solvent welding PVC conduit and fittings.
Expansion-Joint Fittings:

1. Install in each run of aboveground RNC that is located where environmental temperature
change may exceed 30 deg F (17 deg C), and that has straight-run length that exceeds 25
feet (7.6 m). Install in each run of aboveground RMC[ and EMT] conduit that is located
where environmental temperature change may exceed 100 deg F (55 deg C) and that has
straight-run length that exceeds 100 feet (30 m).

2. Install type and quantity of fittings that accommodate temperature change listed for each
of the following locations:

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 degF (70 deg C)
temperature change.

b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F (86 deg C) temperature
change.

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot
of length of straight run per deg F (0.06 mm per meter of length of straight run per deg C)
of temperature change for PVC conduits. Install fitting(s) that provide expansion and
contraction for at least 0.000078 inch per foot of length of straight run per deg F (0.0115
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3.3

mm per meter of length of straight run per deg C) of temperature change for metal

conduits.

4. Install expansion fittings at all locations where conduits cross building or structure
expansion joints.

5. Install each expansion-joint fitting with position, mounting, and piston setting selected

according to manufacturer's written instructions for conditions at specific location at time
of installation. Install conduit supports to allow for expansion movement.

Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not
individually indicated, give priority to ADA requirements.

Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block,
and install box flush with surface of wall. Prepare block surface to provide a flat surface for a
raintight connection between box and cover plate or supported equipment and box.

Horizontally separate boxes mounted on opposite sides of walls so they are not in the same
vertical channel.

Fasten junction and pull boxes to or support from building structure. Do not support boxes by
conduits.

INSTALLATION OF UNDERGROUND CONDUIT
Direct-Buried Conduit:

1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench
bottom as specified in Section 312000 "Earth Moving" for pipe less than 6 inches (150
mm) in nominal diameter.

Install backfill as specified in Section 312000 "Earth Moving."

3. After installing conduit, backfill and compact. Start at tie-in point, and work toward end
of conduit run, leaving conduit at end of run free to move with expansion and contraction
as temperature changes during this process. Firmly hand tamp backfill around conduit to
provide maximum supporting strength. After placing controlled backfill to within 12
inches (300 mm) of finished grade, make final conduit connection at end of run and
complete backfilling with normal compaction as specified in Section 312000 "Earth
Moving."

4, Install manufactured duct elbows for stub-ups at poles and equipment and at building
entrances through floor unless otherwise indicated. Encase elbows for stub-up ducts
throughout length of elbow.

5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and
at building entrances through floor.

N

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase
coupling with 3 inches (75 mm) of concrete for a minimum of 12 inches (300 mm)
on each side of the coupling.

b. For stub-ups at equipment mounted on outdoor concrete bases and where conduits
penetrate building foundations, extend steel conduit horizontally a minimum of 60
inches (1500 mm) from edge of foundation or equipment base. Install insulated
grounding bushings on terminations at equipment.
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6. Underground Warning Tape: Comply with requirements in Section 260553
"ldentification for Electrical Systems."

3.4 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES

A. Install handholes and boxes level and plumb and with orientation and depth coordinated with
connecting conduits to minimize bends and deflections required for proper entrances.

B.  Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from
1/2-inch (12.5-mm) sieve to No. 4 (4.75-mm) sieve and compacted to same density as adjacent
undisturbed earth.

C.  Elevation: In paved areas, set so cover surface will be flush with finished grade. Set covers of
other enclosures 1 inch (25 mm) above finished grade.

D. Install handholes with bottom below frost line.

E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators,
as required for installation and support of cables and conductors and as indicated. Select arm
lengths to be long enough to provide spare space for future cables, but short enough to preserve
adequate working clearances in enclosure.

F. Field cut openings for conduits according to enclosure manufacturer's written instructions. Cut
wall of enclosure with a tool designed for material to be cut. Size holes for terminating fittings
to be used, and seal around penetrations after fittings are installed.

35 PROTECTION

A. Protect coatings, finishes, and cabinets from damage or deterioration.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.

2. Repair damage to PVC coatings or paint finishes with matching touchup coating
recommended by manufacturer.

END OF SECTION 27 05 27
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SECTION 27 05 28
INTERIOR PATHWAYS FOR COMMUNICATIONS SYSTEMS

PART 1 - GENERAL

11

A.

1.2

13

14

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:

Metal conduits and fittings.

Nonmetallic conduits and fittings.
Optical-fiber-cable pathways and fittings.
Metal wireways and auxiliary gutters.
Surface pathways.

Boxes, enclosures, and cabinets.

ocouprwNE

Related Requirements:

1. Section 260543 "Underground Ducts and Raceways for Electrical Systems" for exterior
ductbanks, manholes, and underground utility construction.

2. Section 260533 "Raceways and Boxes for Electrical Systems" for conduits, wireways,
surface raceways, boxes, enclosures, cabinets, handholes, and faceplate adapters serving
electrical systems.

3. Section 270005 “Special Conditions for Communications Systems”

DEFINITIONS

Refer to Section 27 00 05 “Special Conditions for Communications Systems” and drawings for
definitions and abbreviations.

ACTION SUBMITTALS

Product Data: For surface pathways, wireways and fittings, floor boxes, hinged-cover
enclosures, and cabinets.

LEED Submittals:

1. Laboratory Test Reports for Credit IEQ 4: For solvent cements and adhesive primers,
documentation indicating that products comply with the testing and product requirements
of the California Department of Health Services' "Standard Practice for the Testing of
Volatile Organic Emissions from Various Sources Using Small-Scale Environmental
Chambers."
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C.  Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and
attachment details.
D. Samples: For wireways, nonmetallic wireways and surface pathways and for each color and
texture for final color/texture selection by Architect. Samples to be 12 inches (300 mm) long.
15 INFORMATIONAL SUBMITTALS
A.  Coordination Drawings: Pathway routing plans, drawn to scale, on which the following items

are shown and coordinated with each other, using input from installers of items involved:

1. Structural members in paths of pathway groups with common supports.
2. HVAC and plumbing items and architectural features in paths of conduit groups with
common supports.

PART 2 - PRODUCTS

2.1 METAL CONDUITS AND FITTINGS
A.  Provide products in compliance with Division 26 Specifications and this section.
B.  General Requirements for Metal Conduits and Fittings:
1. Listed and labeled as defined in NFPA 70, by a NRTL, and marked for intended location
and application.
2. Comply with TIA-569.
2.2 OPTICAL-FIBER-CABLE PATHWAYS AND FITTINGS
A.  Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1. Alpha Wire Company.
2. Arnco Corporation.
3. Endot Industries Inc.
4, IPEX.
5. Lamson & Sessions; Carlon Electrical Products.
B.  Description: Comply with UL 2024; flexible-type pathway, approved for plenum installation
unless otherwise indicated.
1. Listed and labeled as defined in NFPA 70, by a NRTL, and marked for intended location
and application.
2. Comply with TIA-5609.
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2.3 METAL WIREWAYS AND AUXILIARY GUTTERS

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

1. Cooper B-Ling, Inc.

2. Hoffman; a Pentair company.

3. Mono-Systems, Inc.

4. Square D; a brand of Schneider Electric.

B.  Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 or Type 4X as
described in Part 3 or as otherwise indicated, and sized according to NFPA 70.

1. Metal wireways installed outdoors shall be listed Type 4X and labeled as defined in
NFPA 70, by a NRTL, and marked for intended location and application.
2. Comply with TIA-569.

C. Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, adapters,
hold-down straps, end caps, and other fittings to match and mate with wireways as required for
complete system.

D.  Wireway Covers: Hinged, flanged-and-gasketed type unless otherwise indicated.

E. Finish: Manufacturer's standard enamel finish.

2.4 NONMETALLIC WIREWAYS AND AUXILIARY GUTTERS

A.  Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1. Allied Moulded Products, Inc.

2. Hoffman; a Pentair company.
3. Lamson & Sessions; Carlon Electrical Products.
4, Niedax-Kleinhuis USA, Inc.

B.  General Requirements for Nonmetallic Wireways and Auxiliary Gutters:

1. Listed and labeled as defined in NFPA 70, by a NRTL, and marked for intended location
and application.
2. Comply with TIA-569.

C.  Description: Fiberglass polyester, extruded and fabricated to required size and shape, without
holes or knockouts. Cover shall be gasketed with oil-resistant gasket material and fastened with
captive screws treated for corrosion resistance. Connections shall be flanged and have stainless-
steel screws and oil-resistant gaskets.

D.  Description: PVC, extruded and fabricated to required size and shape, and having snap-on
cover, mechanically coupled connections, and plastic fasteners.
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E. Fittings and Accessories: Couplings, offsets, elbows, expansion joints, adapters, hold-down

straps, end caps, and other fittings shall match and mate with wireways as required for complete
system.

F. Solvent cements and adhesive primers shall have a VOC content of 510 and 550 g/L or less,
respectively, when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
2.5 BOXES, ENCLOSURES, AND CABINETS
A.  General Requirements for Boxes, Enclosures, and Cabinets:
1. Comply with Division 26 Specifications for electrical conditions for boxes, enclosures
and cabinets.
2. Comply with TIA-569-B.
3. Boxes, enclosures and cabinets installed in wet locations shall be listed as NEMA 4X.
B. Device Box Dimensions: minimum size of 4-11/16 inches square by 2-1/2 inches deep
(120 mm square by 65 mm deep).
C.  Gangable boxes are prohibited.
D.  Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1 or Type 4X as noted
with continuous-hinge cover with flush latch unless otherwise indicated.
1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
2. Nonmetallic Enclosures:
a. Material: Fiberglass.
b. Finished inside with radio-frequency-resistant paint.
E. Fire Rated poke-through(s): Complying with UL fire rating for drilled hole insertion flush in
the floor.
1. Legrand Evolution Series: 8AT Series.
2. Round “flush” 9-1/4 inch diameter die-cast aluminum cover assembly with sliding cable
doors, finish to be selected by the Architect.
3. Power receptacle insert: Provide one power insert per poke-through, Catalog No. 68REC,
with two 20 amp, 125 volt power receptacles.
4. Data Jack mounting plate: Provide one data jack mounting plate per poke through,
Catalog No. 682A, with two data jacks as described in the Cabling Section and drawings.
5. AV mounting plates: Provide three Decora Device mounting plates per poke-through,
Catalog No. 8DEC. Provide blank covers for unused openings, quantity of 1 per poke-
through.
F. Cabinets:
1. NEMA 250, Type 1 except as noted, galvanized-steel box with removable interior panel
and removable front, finished inside and out with manufacturer's standard enamel.
2. Hinged door in front cover with flush latch and concealed hinge.
INTERIOR PATHWAYS FOR COMMUNICATIONS SYSTEMS 270528 - 4

ADDENDUM 1



BATTLES ES - TK-K BUILDING AND SITE UPGRADES DLR GROUP: 75-24119-00

SANTA MARIA-BONITA SCHOOL DISTRICT APRIL 4, 2025
SANTA MARIA, CALIFORNIA CONSTRUCTION DOCUMENTS
3. Key latch to match panelboards.
4. Metal barriers to separate wiring of different systems and voltage.
5. Accessory feet where required for freestanding equipment.
6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified

testing agency, and marked for intended location and application.

PART 3 - EXECUTION

3.1 PATHWAY APPLICATION

A.  Outdoors: Apply pathway products as specified below unless otherwise indicated:

1. Exposed Conduit: GRC or IMC, except as noted on drawings.

2. Concealed Conduit, Aboveground: GRC or IMC, except as noted on drawings.

3. Underground Conduit: RNC, Type EPC-40-PVC concrete encased except as noted on
drawings.

4. Boxes and Enclosures, Aboveground: NEMA 250, Type 4X.

B.  Indoors: Apply pathway products as specified below unless otherwise indicated:

1. Exposed, Not Subject to Physical Damage: EMT.

2. Exposed, Not Subject to Severe Physical Damage: EMT.

3. Exposed and Subject to Severe Physical Damage: GRC or IMC. Pathway locations
include the following:
a. Loading dock.
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
C. Mechanical rooms.
d. Gymnasiums

4, Concealed in Ceilings and Interior Walls and Partitions: EMT, except as noted on
drawings.

5. Damp or Wet Locations: GRC or IMC, except as noted on drawings.

6. Pathways for Optical-Fiber or Communications Cable in Spaces Used for Environmental
Air: Plenum-type, optical-fiber-cable pathway or EMT.

7. Pathways for Optical-Fiber or Communications-Cable Risers in Vertical Shafts: Riser-
type, optical-fiber-cable pathway or EMT.

8. Boxes and Enclosures: NEMA 250 Type 1, except use NEMA 250 Type 4 stainless steel

in institutional and commercial kitchens and damp or wet locations.

C.  Minimum Pathway Size, unless noted otherwise: 1-1/4 inch (32-mm) trade size. Minimum

size.

D. Pathway Fittings: Compatible with pathways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless
otherwise indicated. Comply with NEMA FB 2.10.

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with this

type of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating after
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installing conduits and fittings. Use sealant recommended by fitting manufacturer and
apply in thickness and number of coats recommended by manufacturer.
3. EMT: Use setscrew or compression, steel fittings. Comply with NEMA FB 2.10.

E. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.

F. Install surface pathways only where indicated on Drawings.

G. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F (49 deg C).

3.2 INSTALLATION

A.  Comply with NECA 1, NECA 101, and TIA-569-B for installation requirements except where
requirements on Drawings or in this article are stricter. Comply with NECA 102 for aluminum
pathways. Comply with NFPA 70 limitations for types of pathways allowed in specific
occupancies and number of floors.

B. Keep pathways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-
water pipes. Install horizontal pathway runs above water and below steam piping.

C.  Complete pathway installation before starting conductor installation.

D. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems"
for hangers and supports.

E.  Arrange stub-ups so curved portions of bends are not visible above finished slab.

F. Install no more than the equivalent of two 90-degree bends in any pathway run. Support within

12 inches (300 mm) of changes in direction. Utilize long radius ells for all optical-fiber cables.

G. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated.

Install conduits parallel or perpendicular to building lines.

H.  Support conduit within 12 inches (300 mm) of enclosures to which attached.
I Pathways Embedded in Slabs:

1. Run conduit larger than 1-inch (27-mm) trade size, parallel or at right angles to main
reinforcement. Where at right angles to reinforcement, place conduit close to slab
support. Secure pathways to reinforcement at maximum 10-foot (3-m) intervals.

2. Arrange pathways to cross building expansion joints at right angles with expansion
fittings.

3. Arrange pathways to keep a minimum of 2 inches (50 mm) of concrete cover in all
directions.

4. Do not embed threadless fittings in concrete unless specifically approved by Architect for
each specific location.

5. Change from RNC to GRC or IMC before rising above floor.

J. Stub-ups to Above Recessed Ceilings:
INTERIOR PATHWAYS FOR COMMUNICATIONS SYSTEMS 270528 - 6
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1. Use EMT, IMC, or RMC for pathways.
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or
in an enclosure.

K.  Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply
listed compound to threads of pathway and fittings before making up joints. Follow compound
manufacturer's written instructions.

L. Coat field-cut threads on PVC-coated pathway with a corrosion-preventing conductive
compound prior to assembly.

M.  Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes
or cabinets. Install insulated bushings on conduits terminated with locknuts.

N. Install pathways square to the enclosure and terminate at enclosures with locknuts. Install
locknuts hand tight plus 1/4 turn more.

O. Do notrely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in
the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.

P. Cut conduit perpendicular to the length. For conduits of 2-inch (53-mm) trade size and larger,
use roll cutter or a guide to ensure cut is straight and perpendicular to the length.

Q.  Install pull wires in empty pathways. Use polypropylene or monofilament plastic line with not
less than 200-1b (90-kg)tensile strength. Leave at least 12 inches (300 mm)of slack at each end
of pull wire. Cap underground pathways designated as spare above grade alongside pathways
in use.

R.  Surface Pathways:

1. Install surface pathway for surface telecommunications outlet boxes only where indicated
on Drawings.
2. Install surface pathway with a minimum 2-inch (50-mm) radius control at bend points.

3. Secure surface pathway with screws or other anchor-type devices at intervals not
exceeding 48 inches (1200 mm) and with no less than two supports per straight pathway
section. Support surface pathway according to manufacturer's written instructions. Tape
and glue are not acceptable support methods.

S. Pathways for Optical-Fiber and Communications Cable: Install pathways, metal and
nonmetallic, rigid and flexible, as follows:

1. 1-Inch (25-mm) Trade Size and Smaller: Install pathways in maximum lengths of 50 feet

(15 m).

2. 1 1/4-Inch (32-mm) Trade Size and Larger: Install pathways in maximum lengths of 75
feet (23 m).

3. Install with a maximum of two 90-degree bends or equivalent for each length of pathway

unless Drawings show stricter requirements. Separate lengths with pull or junction boxes
or terminations at distribution frames or cabinets where necessary to comply with these
requirements.
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T. Install pathway sealing fittings at accessible locations according to NFPA 70 and fill them with

listed sealing compound. For concealed pathways, install each fitting in a flush steel box with a
blank cover plate having a finish similar to that of adjacent plates or surfaces. Install pathway
sealing fittings according to NFPA 70.

U. Install devices to seal pathway interiors at accessible locations. Locate seals so no fittings or
boxes are between the seal and the following changes of environments. Seal the interior of all
pathways at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated
spaces.

2. Where an underground service pathway enters a building or structure.

3. Where otherwise required by NFPA 70.

V.  Comply with manufacturer's written instructions for solvent welding PVC conduit and fittings.
Expansion-Joint Fittings:

1. Install in each run of aboveground RNC that is located where environmental temperature
change may exceed 30 deg F (17 deg C), and that has straight-run length that exceeds 25
feet (7.6 m). Install in each run of aboveground RMC[ and EMT] conduit that is located
where environmental temperature change may exceed 100 deg F (55 deg C) and that has
straight-run length that exceeds 100 feet (30 m).

2. Install type and quantity of fittings that accommodate temperature change listed for each
of the following locations:

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 degF (70 deg C)
temperature change.

b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F (86 deg C) temperature
change.

C. Indoor Spaces Connected with Outdoors without Physical Separation: 125 deg F
(70 deg C) temperature change.

d. Attics: 135 deg F (75 deg C) temperature change.

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot
of length of straight run per deg F (0.06 mm per meter of length of straight run per deg C)
of temperature change for PVC conduits. Install fitting(s) that provide expansion and
contraction for at least 0.000078 inch per foot of length of straight run per deg F (0.0115
mm per meter of length of straight run per deg C) of temperature change for metal
conduits.

4. Install expansion fittings at all locations where conduits cross building or structure
expansion joints.

5. Install each expansion-joint fitting with position, mounting, and piston setting selected
according to manufacturer's written instructions for conditions at specific location at time
of installation. Install conduit supports to allow for expansion movement.

X.  Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not
individually indicated, give priority to ADA requirements. Install boxes with height measured
to match Div 26 boxes, unless specifically noted otherwise.
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Y. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block,
and install box flush with surface of wall. Prepare block surface to provide a flat surface for a
raintight connection between box and cover plate or supported equipment and box.

Z. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same
vertical channel.

AA. Support boxes of three gangs or more from more than one side by spanning two framing
members or mounting on brackets specifically designed for the purpose.

BB. Fasten junction and pull boxes to or support from building structure. Do not support boxes by
conduits.

CC. Set metal floor boxes level and flush with finished floor surface.
DD. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface.
3.3 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR COMMUNICATIONS
PENETRATIONS

A. Install sleeves where cables penetrate interior walls and floor. Provide conduit support for all
sleeves greater than (1) sleeve and all sleeves over 2 inch diameter.

B.  Provide bushings on both ends of sleeves, prior to installation of cabling."
C. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Provide
mechanical conduit seals to eliminate liquid entry.
3.4 FIRESTOPPING
A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with
requirements in Section 078413 "Penetration Firestopping.”
35 PROTECTION
A. Protect coatings, finishes, and cabinets from damage or deterioration.
1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.

2. Repair damage to PVC coatings or paint finishes with matching touchup coating
recommended by manufacturer.

END OF SECTION 27 05 28
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SECTION 27 13 05
COMMUNICATIONS SINGLE MODE FIBER OPTIC CABLING

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 Section Includes:
1. 8.7/125-micrometer, optical fiber cabling.

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

B. Related Sections:

1. Section 27 00 05 Section "Special Conditions for Communications Systems.”
2. Division 26 for Electrical Requirements of Communications Systems.
1.3 DEFINITIONS

A Refer to Section 27 00 05 and drawings for Definitions and Abbreviations.

14 PERFORMANCE REQUIREMENTS

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

15 SUBMITTALS
A Product Data: For each type of product indicated.

B. Shop Drawings:

1. System Labeling Schedules: Example of labeling schedules.
2. Cabling administration drawings and printouts.
3. Cross-connects and patch panels. Detail mounting assemblies, and show elevations and physical

relationship between the installed components.

C. Field quality-control reports:
1. Example of field quality control reports.
16 QUALITY ASSURANCE
A. Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff.
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1.7

1.8

1.9

1. Layout Responsibility: 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.

Surface-Burning Characteristics: As determined by testing identical products according to ASTM E 84
by a qualified testing agency. lIdentify products with appropriate markings of applicable testing agency.

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.

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

DELIVERY, STORAGE, AND HANDLING

Deliver, store and handle cable in accordance with manufacturer’s recommendations.

PROJECT CONDITIONS

Environmental Limitations: Do not deliver or install 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.

COORDINATION

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

PART 2 - PRODUCTS

2.1

OPTICAL FIBER CABLE

Manufacturers: Subject to compliance with requirements, provide cable by one of the following:

1. Belden.

2. Berk-Tek; a Leviton company.

3. Corning Cable Systems.

4, NextGen, a Prysmian brand.

5. Superior Essex.

6. Uniprise; a CommScope Inc. brand.

Description: Singlemode, 8.7/125-micrometer, fiber count as indicted on the drawings,
nonconductive, tight buffer, optical fiber cable.

1. All strands to be Corning strands.

2. Cable to meet or exceed OS2 specifications.

3. Comply with ICEA S-83-596 for mechanical properties of indoor cable.

COMMUNICATIONS SINGLE MODE FIBER OPTIC CABLING 271305 -2

ADDENDUM 1



BATTLES ES - TK-K BUILDING AND SITE UPGRADES DLR GROUP: 75-24119-00

SANTA MARIA-BONITA SCHOOL DISTRICT APRIL 4, 2025
SANTA MARIA, CALIFORNIA CONSTRUCTION DOCUMENTS

4, Comply with ICEA S-87-640 for mechanical properties of outdoor cable.

5. Comply with TIA/EIA-568 performance specifications.

6. Comply with TIA/EIA-492 detailed specifications.

7. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with

2.2

2.3

UL 444, UL 1651, and NFPA 70 for the following types:
a. Plenum Rated, Nonconductive: Type OFNP , complying with UL.
b. Plenum Rated, Conductive: Type OFCP , complying with UL.

8. Maximum Attenuation: 0.40 dB/km at 1310 nm; 0.30 dB/km at 1550 nm.

Jacket:

1. Jacket Color: Yellow for 8.7/125-micrometer cable.

2. Cable cordage jacket, fiber, unit, and group color shall be according to TIA/EIA-598.

3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to exceed 40

inches (1000 mm).

OPTICAL FIBER CABLE HARDWARE

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
AFL Telecommunications.

Belden.

CommScope.

Corning Cable Systems.

Leviton

Panduit

Siemon Co. (The).

Nougk~owpnE

Cross-Connects and Patch Panels: Modular panels housing multiple-numbered, duplex cable connectors.
1. Number of Connectors per Field: One for each fiber of cable or cables assigned to field, plus
spares and/or blank positions adequate to suit 25% expansion.

Patch Cords: Factory-made, dual-fiber cables in 36-inch (900-mm) lengths.

Cable Connecting Hardware:

1. Comply with Optical Fiber Connector Intermateability Standards (FOCIS) specifications of
TIA/EIA-604-2, TIA/EIA-604-3, and TIA/EIA-604-12. Comply with TIA/EIA-568.

2. Quick-connect, simplex and duplex, Type SC, Type ST, Type SFF, Type LC, or Type MT-RJ; as
noted on drawings and as required to match active equipment (both contractor furnished and
owner furnished) connectors. Insertion loss not more than 0.75 dB.

IDENTIFICATION PRODUCTS

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

PART 3 - EXECUTION

3.1 ENTRANCE FACILITIES
A Coordinate backbone cabling with the protectors and demarcation point provided by communications
service provider.
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3.2 WIRING METHODS

A Wiring Method: Install cables in raceways and cable trays except within consoles, cabinets, desks, and
counters and except in accessible ceiling spaces, in attics, where unenclosed wiring method may be used.
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" and Division 27 “Pathways for Communications Systems.”

B. Wiring Method: Conceal conductors and cables in accessible ceilings, walls, and floors where possible.
Utilize Armored Cable or protect cables in Inner-Duct or conduit for their entire runs.

C. Wiring within Enclosures: Bundle, lace, and train cables within enclosures. Connect to termination
points with fiber service loops (to allow future re-termination) without exceeding manufacturer's
limitations on bending radii. Provide and use lacing bars and distribution spools.

3.3 INSTALLATION OF CABLES
A Comply with NECA 1.
B. General Requirements for Cabling:

1. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."

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

3. 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.

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

5. Bundle, lace, and train conductors to termination 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.

6. Do not install bruised, kinked, scored, deformed, or abraded cable. Remove and discard cable if
damaged during installation and replace it with new cable.

7. Cold-Weather Installation: Bring cable to manufacturer’s recommended temperature before
dereeling. Heat lamps shall not be used for heating.

8. In the communications equipment room, install a minimum 10-foot- (3-m-) long service loop on
each cable.

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

C. Optical Fiber Cable Installation:

1. Comply with TIA/EIA-568.
2. Cable may be terminated on connecting hardware that is rack or cabinet mounted.

D. Open-Cable Installation:

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

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

E. Installation of Cable Routed Exposed under Raised Floors:

1. Install plenum-rated cable only.
2. Install cabling after the flooring system has been installed.
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3.4

3.5

3.6

Installation of Cable Outdoor:
1. Install Indoor/Outdoor rated cable outdoors and in/under slabs on grade.

Group connecting hardware for cables into separate logical fields.

FIRESTOPPING

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

Comply with BICSI TDMM, "Firestopping Systems" Article.

GROUNDING

Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection™ Chapter.
Comply with ANSI-J-STD-607.

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

IDENTIFICATION

Identify system components, wiring, and cabling complying with TIA/EIA-606. Comply with
requirements for identification specified in Division 27 Section "ldentification for Communications

Systems.”
1. Administration Class: 4.
2. Color-code cross-connect fields and apply colors to voice and data service backboards,

connections, covers, and labels.

Comply with requirements in Division 09 Section "Interior Painting" for painting backboards. For fire-
resistant plywood, do not paint over manufacturer's label.

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.

Cable and Wire Identification:

1. Label each cable within 4 inches (100 mm) of each termination and tap, where it is accessible in a
cabinet or junction or outlet box, and elsewhere as indicated.
2. Identification within Connector Fields in Equipment Rooms and Wiring Closets: Label each

connector and each discrete unit of cable-terminating and connecting hardware.

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, for the following:
1. Cables use flexible vinyl or polyester that flexes as cables are bent.
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3.7 FIELD QUALITY CONTROL

A Perform tests and inspections.

B. Tests and Inspections:
1. Visually inspect optical fiber jacket materials for NRTL certification markings.
2. Visually inspect cable placement, cable termination, grounding and bonding, equipment and patch
cords, and labeling of all components.
3. Optical Fiber Cable Tests:

a. Test instruments shall meet or exceed applicable requirements in TIA/EIA-568. 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
1 direction according to TIA/EIA-526, Method B, One Reference Jumper.

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.

C. Data for each measurement shall be documented. Data for 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.

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

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

F. Prepare test and inspection reports.

END OF SECTION 27 13 05
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SECTION 27 1505
COMMUNICATIONS CABLING CAT6A

PART 1 - GENERAL

11

1.2

13

14

15

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:

1. UTP cable.

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

3. Telecommunications outlet/connectors.

Related Sections:

1. Specification Section 27 005 05 — Special Conditions for Division 27 for special conditions
applicable to the furnishing and Installation of Division 27 systems.

DEFINITIONS

Refer to Specification Section 27 00 05 and drawings for abbreviations and definitions.

PERFORMANCE REQUIREMENTS

General Performance: Category cabling system shall comply with transmission standards in TIA/EIA-
568, when tested according to test procedures of the standard.

SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings:

1. System Labeling Schedules: Example of labeling schedules.
2. Cabling administration drawings indicating proposed cable routings and termination locations.
3. Cross-connects and patch panels. Detail mounting assemblies, and show elevations and physical

relationship between the installed components.

Samples: For workstation outlets, jacks, jack assemblies, in specified finish, one for each size and outlet
configuration complete in faceplates for color selection and review of technical features.

Sample of “Field quality-control reports.”
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1.6 QUALITY ASSURANCE

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

1. Layout Responsibility: Preparation of Shop Drawings, 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.

B. Surface-Burning Characteristics: As determined by testing identical products according to ASTM E 84
by a qualified testing agency. Identify products with appropriate markings of applicable testing agency
and compliance to Electrical Code classification as plenum, riser or general use as appropriate and
allowed for this project..

1.7 DELIVERY, STORAGE, AND HANDLING
A Receive and store cables in accordance with manufacturer’s requirements and recommendations.
1.8 PROJECT CONDITIONS

A Environmental Limitations: Do not deliver or install 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 levels in accordance with manufacturer’s requirements and
recommendations.

1.9 COORDINATION

A. Coordinate telecommunications outlet/connector locations with location of power receptacles at each

work area.
1.10 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: One of each type.

2. Connecting Blocks: One of each type.

3. Device Plates: One of each type.

4, Multiuser Telecommunications Outlet Assemblies: One of each type.

PART 2 - PRODUCTS

2.1

UTP CABLE — INDOOR PLENUM

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. Belden Inc.

2. Berk-Tek; a Leviton company.

3. CommScope, Inc.
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4, General Cable, a Prysmian Group Company
5. Hubbell Premise Wiring
6. Molex Connected Enterprise Solutions.
7. Siemon Interconnect Solutions.
8. Superior Essex Communications
9. Systimax; a CommScope, Inc. brand.
B. Description:  100-ohm, 8-conductor (formed into 4-pairs) UTP, Category 6A covered with an overall
jacket.
1. Conductors to be 23 AWG solid copper.
2. Comply with ICEA S-90-661 for mechanical properties.
3. Comply with TIA/EIA-568 for Category 6A performance requirements.
4 Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with
UL 444, NFPA 70, and NFPA 262 as Plenum Rated: CMP.
5. Capable of PoE Types 1, 2, 3 and 4 (90 watt minimum).
6. Jacket color(s) as noted on the drawings.
2.2 UTP CABLE — INDOOR/OUTDOOR PLENUM

A Manufacturers: Subject to compliance with requirements, provide products by one of the following:

©oOoNoOR~WNE

Belden Inc.

Berk-Tek; a Leviton company.
CommScope, Inc.

General Cable, a Prysmian Group Company
Hubbell Premise Wiring

Molex Connected Enterprise Solutions.
Siemon Interconnect Solutions.

Superior Essex Communications

Systimax; a CommScope, Inc. brand.

B. Description:  100-ohm, 8-conductor (formed into 4-pairs) UTP, Category 6A covered with an overall

jacket.

AR

Conductors to be 23 AWG solid copper.

Overall jacket to be ruggedized to limit water ingress and sunlight resistant.

Cable to be “Gell-free” construction.

Comply with ICEA S-90-661 for mechanical properties.

Comply with TIA/EIA-568 for Category 6A performance requirements.

Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with
UL 444, NFPA 70, and NFPA 262 as Plenum Rated: CMP.

7. Rated as CMX for outdoor use.
8. Capable of PoE Types 1, 2, 3 and 4 (90 watt minimum).
9. Jacket color(s) as noted on the drawings.

2.3 UTP CABLE HARDWARE

A Manufacturers: Subject to compliance with requirements, provide products by one of the following:

Nogk~wbdhE

Hubbell Premise Wiring.

Leviton Manufacturing Co., Inc.
Molex Connected Enterprise Solutions
Panduit Corp.

Siemon Interconnect Solutions.
Systimax, a CommScope, Inc., brand
TE Connectivity Ltd.
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B. General Requirements for Cable Connecting Hardware: Comply with TIA/EIA-568, IDC type, with

2.4

2.5

2.6

modules designed for punch-down caps or tools. Cables shall be terminated with connecting hardware of
Category 6A or higher.

Patch Panel: Modular panels housing multiple-numbered jack units with IDC-type connectors or modular
punch with matching jack for permanent termination of installed cables.
1. Number of Jacks per Field: One for each UTP cable minimum.

Faceplate Jacks and Jack Assemblies: Modular, color-coded, eight-position modular receptacle units
with integral IDC-type terminals.
1. Jack color(s) as noted on drawings.

Patch Cords: Factory-made, four-pair cables in 36-inch (900 mm), 48-inch (1200-mm), 72-inch (1800

mm) and 120-inch (3000 mm); 50% of horizontal cables installed of each length for a total to match the

twice the number of installed horizontal cables; all terminated with eight-position modular plug at each

end.

1. 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.

2. Patch cords shall be color coded and have color-coded boots for circuit identification.

TELECOMMUNICATIONS OUTLET/CONNECTORS

Jacks: Category 6A (or higher) 100-ohm, balanced, twisted-pair connector; four-pair, eight-position
modular. Comply with TIA/EIA-568.

Workstation Outlets: Number of ports as indicated on the drawings, connector assemblies mounted in
furniture of faceplate(s) as indicated on the drawings.

Faceplates:

Stainless Steel (polished, brushed, or painted as noted),

Brass,

High-impact plastic, (to match the electrical devices in the same area).

Coordinate color with Architect and Division 26 Section "Wiring Devices."

For use with snap-in jacks accommodating any combination of UTP, optical fiber, Audio Video
and coaxial connectors.

7. Legend: Snap-in, clear-label covers and machine-printed paper inserts.

RN

GROUNDING

Comply with ANSI-J-STD-607.

IDENTIFICATION PRODUCTS

Comply with requirements in Division 27 Section "Identification for Communications Systems."
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PART 3 - EXECUTION

3.1

3.2

WIRING METHODS

Wiring Method: Install cables in raceways and cable trays except as noted on the drawings. Conceal

cables except in unfinished spaces and as specifically noted.

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

2. Comply with requirements for raceways and boxes specified in Division 27 Section "Pathways for
Communications Systems."

Wiring Method:

1. Conceal conductors and cables in accessible ceilings, walls, and floors.

2. Where cables are exposed, including in cable tray, cables shall be eclosed in inner duct or shielded
with solid bottom tray panels.

Wiring within Enclosures: Bundle, lace, and train cables 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 CABLES
Comply with NECA 1.

General Requirements for Cabling:

Comply with TIA/EIA-568.

Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."

MUTOA shall not be used as a cross-connect point.

Consolidation points may be used only as indicated on drawings:

Terminate conductors; no cable shall contain unterminated elements. Make terminations only at

indicated outlets, terminals, cross-connects, and patch panels.

6. 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.

agrwnE

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

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

9. 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.

10. 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.

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

12.  In the communications equipment room, install a 10-foot- (3-m-) long service loop and at the
“Workstation” end provide a 3-foot (1-m) service loop.

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

Open-Cable Installation:
1. Install cabling with horizontal and vertical cable guides in telecommunications spaces with
terminating hardware and interconnection equipment.

COMMUNICATIONS CABLING-CAT6A 271505 -5

ADDENDUM 1



BATTLES ES - TK-K BUILDING AND SITE UPGRADES DLR GROUP: 75-24119-00

SANTA MARIA-BONITA SCHOOL DISTRICT APRIL 4, 2025
SANTA MARIA, CALIFORNIA CONSTRUCTION DOCUMENTS
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

3.3

3.4

potentially damaging items.

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

Installation of Cable Routed Outdoors and In/under Slab on Grade Floors:
1. Install Indoor/outdoor rated cable only.

Group connecting hardware for cables into separate logical fields.

Separation from EMI Sources:
1. Comply with BICSI TDMM and TIA/EIA-569 for separating unshielded copper voice and data
communication cable from potential EMI sources, including electrical power lines and equipment.
2. 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).
3. 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 (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).
4. 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.
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 (150 mm).

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

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

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

Comply with BICSI TDMM, "Firestopping Systems" Article.

GROUNDING
Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection" Chapter.

Comply with ANSI-J-STD-607.
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35 IDENTIFICATION

A Comply with requirements for identification specified in Division 27 Section "ldentification for
Communications Systems."

1. Administration Class: 4.

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

B. Using a digital method, develop Cabling Administration Drawings and Schedules for system
identification, testing, and management. Use unique, alphanumeric designation in accordance with Client
Requirements for each cable. Label all cable, jacks, connectors, and terminals to which a cable connects
with same designation.

C. Comply with requirements in Division 09 Section "Interior Painting" for painting backboards. For fire-
resistant plywood, do not paint over manufacturer's label.

D. Paint and label colors for equipment identification shall comply with TIA/EIA-606 for Class 4 level of
administration, including optional identification requirements of this standard.

E. Cabling Administration Drawings: Show building floor plans with cabling administration-point labeling.
Identify labeling convention and show labels for telecommunications closets, terminal hardware and
positions, horizontal cables, work areas and workstation terminal positions, grounding buses and
pathways, and equipment grounding conductors. Follow convention of TIA/EIA-606. Furnish electronic
record of all drawings, in software and format selected by Owner.

F. Cable and Wire Identification:

1. Label each cable within 4 inches (100 mm) of each termination, where it is accessible in a cabinet
or junction or outlet box, and elsewhere as indicated.

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

3. 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
shall be identified with name and number of particular device as shown.

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

4. 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.

G. 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.

1. Use flexible vinyl or polyester on cables that flex as cables are bent.

3.6 FIELD QUALITY CONTROL

A Perform tests and inspections.

B. Tests and Inspections:

1. Visually inspect UTP cable 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.

COMMUNICATIONS CABLING-CAT6A 271505 -7

ADDENDUM 1



BATTLES ES - TK-K BUILDING AND SITE UPGRADES

DLR GROUP: 75-24119-00

SANTA MARIA-BONITA SCHOOL DISTRICT APRIL 4, 2025

SANTA MARIA, CALIFORNIA

3.7

2.

3.

CONSTRUCTION DOCUMENTS

Visually confirm specified Category marking of outlets, cover plates, outlet/connectors, and patch

panels.

Visually inspect cable placement, cable termination, grounding and bonding, equipment and patch
cords, and labeling of all components.
UTP Performance Tests:

a.

Test for each outlet. Perform the following tests according to TIA/EIA-568:

1) Wire map.
2) Length (physical vs. electrical, and comparison to 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.

As ports are subjected to a “final performance verification tests after the complete
communications cabling and workstation outlet/connectors are installed.

a.

Voice Tests: These tests assume that dial tone service has been installed. And test
connection to a network interface device at the demarcation point. Go off-hook and listen
and receive a dial tone. If a test number is available, making and receiving a local, long
distance, and digital subscription line telephone call. Repair or replace any cable that fails.
Data Tests: These tests assume the Information Technology Staff has a network installed
and is available to test. Connecting to the network interface device at the demarcation
point. Logging onto the network and ensuring proper connection to the network.
Repair/replace all cables that fail final testing.

Document data for each measurement. Data for 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 a program native file, a text files, and printed and submitted in all three forms.

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

Prepare test and inspection reports.

DEMONSTRATION

Train Owner's maintenance personnel in cable-plant management operations, including changing signal
pathways for different workstations, rerouting signals in failed cables, and keeping records of cabling
assignments and revisions when extending wiring to establish new workstation outlets.

END OF SECTION 271500
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CITY OF SANTA MARIA GENERAL NOTES

1.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

ALL WORK SHALL BE DONE IN ACCORDANCE WITH THE STANDARD SPECIFICATIONS AND
DRAWINGS OF THE CITY OF SANTA MARIA AND THE STANDARD SPECIFICATIONS OF THE
STATE OF CALIFORNIA, BUSINESS AND TRANSPORTATION AGENCY, DEPARTMENT OF
TRANSPORTATION, LATEST EDITION, WHERE NOT COVERED BY THE FORMER, AND SHALL BE
COMPLETED TO THE SATISFACTION OF THE CITY ENGINEER.

ALL PLANS MUST BE SIGNED BY THE CITY ENGINEER WITHIN THE PAST YEAR AND ALL
WORK MUST BE PERFORMED TO THE SATISFACTION OF THE CITY ENGINEER.

CONTRACTOR SHALL NOTIFY THE DEPARTMENT OF PUBLIC WORKS AT LEAST ONE (1)
WORKING DAY PRIOR TO BEGINNING OF CONSTRUCTION AT (805) 925-0951, EXT. 2225.

CONTRACTOR SHALL CONTACT UNDERGROUND SERVICE ALERT (U.S.A.) AT LEAST TWO (2)
WORKING DAYS PRIOR TO BEGINNING OF CONSTRUCTION AT 811. (GOVERNMENT CODE
SECTION 4216)

CONTRACTOR SHALL PROVIDE A TRAFFIC CONTROL PLAN TO DEPARTMENT OF PUBLIC
WORKS AT LEAST TWO (2) WEEKS PRIOR TO COMMENCEMENT OF WORK PRIOR TO ISSUANCE
OF ENCROACHMENT PERMIT. (PERMIT WORK ONLY)

CONTRACTOR SHALL PRACTICE SAFETY AT ALL TIMES AND SHALL FURNISH, ERECT AND
MAINTAIN SUCH FENCES, BARRICADES, LIGHTS AND SIGNS NECESSARY TO GIVE ADEQUATE
PROTECTION TO THE PUBLIC AT ALL TIMES. TEMPORARY TRAFFIC CONTROL SHALL BE
APPROVED BY THE CITY ENGINEER.

ALL EXCAVATIONS OR TRENCHES IN PAVED AREA SHALL REQUIRE SAWCUTTING IN A NEAT
AND UNIFORM MANNER. ALL MATCH OR JOIN LINES TO EXISTING ASPHALTIC CONCRETE
PAVING WITHOUT PAVEMENT HEADERS SHALL BE SAW CUT.

ALL UNDERGROUND UTILITIES SHALL BE INSTALLED PRIOR TO CONSTRUCTION OF STREET
IMPROVEMENTS.

ALL SEWER LATERAL CROSSINGS OF PUBLIC WATER MAINS SHALL BE IN ACCORDANCE WITH
STATE HEALTH SERVICE STANDARDS.

A CHISELED 'S’ SHALL BE INSTALLED IN THE CURB FACE ABOVE ALL SEWER LATERALS.
THE AS—BUILT SEWER LATERAL STATIONING SHALL BE SUBMITTED TO THE PUBLIC WORKS
DEPARTMENT PRIOR TO FINAL ACCEPTANCE OF PUBLIC IMPROVEMENTS.

INFORMATION SHOWN AS EXISTING IMPROVEMENTS ON THESE DRAWINGS IS APPROXIMATE.
THE CONTRACTOR SHALL VERIFY.

CONTRACTOR TO LOCATE, PROTECT, AND REPAIR AT HIS EXPENSE, ANY UTILITIES DAMAGED
BY HIS FORCES.

THESE PLANS SHALL INCLUDE ALL AS—BUILT REVISIONS PRIOR TO THE ACCEPTANCE OF
IMPROVEMENTS BY CITY.

BASIS OF BEARINGS: THE BENCHMARK IS THE TOP OF A MAGNETIC NAIL AND TIN SHINER
SET IN THE ASPHALT OF A BASKETBALL COURT AND HAVING AN ELEVATION OF 230.66
PER OPUS SOLUTION (NAVD 88)

BENCHMARK: THE BASIS OF BEARINGS IS A LINE BETWEEN TWO FOUND CENTER LINE
MONUMENTS IN STANDARD MONUMENT WELLS ON LARK STREET BEING 2" BRASS CAPS
STAMPED "LS 3485”" AND HAVING A BEARING OF NO°45'33"E AS SHOWN ON 151 MAPS 3

ALL STREETS, ALLEYS, VEHICULAR WAYS, SIDEWALKS, AND HAUL ROUTES SHALL BE KEPT
CLEAN AND CLEAR OF DEBRIS, DIRT AND DUST IN A MANNER ACCEPTABLE TO THE CITY.
AT A MINIMUM, THESE AREAS SHALL BE CLEANED AT THE END OF EACH WORK DAY.
FAILURE TO DO SO WILL RESULT IN A ‘STOP WORK” NOTICE. SAID NOTICE WILL NOT BE
RELEASED UNTIL THE AREA HAS BEEN ADEQUATELY CLEANED.

ALL VALVE AND MANHOLE COVERS TO BE ADJUSTED TO GRADE, PER CITY STANDARDS.

TABLES ON RD-21, RD—-22, OR RD-23 SHALL BE USED TO DETERMINE ROADWAY SECTIONS
PRIOR TO PAVING STREETS. ALTERNATE PAVEMENT DESIGN CRITERIA MAY BE PROPOSED
FOR R VALUE GREATER THAN 5, USING THE TRAFFIC INDEX “T..” SHOWN ON THE
STANDARD DRAWING TABLES. DESIGNS SHALL CONFORM TO CALIFORNIA DEPARTMENT OF
TRANSPORTATION DESIGN METHOD FOR FLEXIBLE PAVEMENTS. ALTERNATE PAVEMENT
DESIGNS MUST BE PREPARED AND STAMPED BY A LICENSED CIVIL ENGINEER AND
APPROVED IN WRITING BY THE CITY ENGINEER. ‘R” VALUE REPORT SHALL BE OBTAINED
FROM A CIVIL ENGINEER AND BE PROVIDED TO THE DEPARTMENT OF PUBLIC WORKS PRIOR
TO PAVING OF STREETS.

CONTRACTOR SHALL INSTALL SURVEY MONUMENTS WITHIN 0.04° OF LOCATIONS SHOWN BY
SWING TIES SET BY THE SURVEYOR. THE SURVEYOR SHALL PUNCH CAP.

UNLESS OTHERWISE NOTED ON THE PLANS, ALL NEW CITY STANDARD (COBRA—HEAD
STYLE) STREET LIGHTS SHALL BE OF A BRAND APPROVED BY THE CITY ENGINEER.
CONTRACTOR SHALL SUBMIT ANY CHANGES TO STD. DWG. SL—11 THROUGH 17 NECESSARY
FOR APPROVAL PRIOR TO STARTING WORK. DECORATIVE STYLE STREET LIGHTS SHALL BE
OF THE TYPE AND CONSTRUCTION APPROVED BY THE CITY ENGINEER. ALL WORK SHALL
SHOW POINT OF SERVICE.

CONTRACTOR SHALL HAVE COPIES OF THE APPROVED PLANS AND SPECIFICATIONS FOR
THIS PROJECT ON THE SITE AT ALL TIMES, AND CONTRACTOR SHALL BE FAMILIAR WITH
ALL APPLICABLE STANDARDS AND SPECIFICATIONS.

CONTRACTOR SHALL EXPOSE AND VERIFY THE LOCATION AND ELEVATION OF ALL EXISTING
IMPROVEMENTS PRIOR TO BEGINNING WORK.

ALL CONSTRUCTION SHALL BE DONE IN ACCORDANCE WTH CITY OF SANTA MARIA
STANDARD DRAWING(S) AND STANDARD SPECIFICATION(S) LISTED BELOW:

DRAWING NO. TYPE OF CONSTRUCTION CITY STD. SPECS
RD—12A

RD—11

RD—21

RD3—-33

WA-27F

WA-18B

WA-29

CONTRACTOR TO OBTAIN A PERMIT FROM DEPARTMENT OF INDUSTRIAL RELATIONS, DIVISION
OF OCCUPATIONAL SAFETY & HEALTH. CALL OSHA AT (818) 901-5403 FOR FURTHER
INFORMATION. (HEALTH & SAFETY CODE 17922.5)

ALL COMPACTION TEST RESULTS WITHIN RIGHT-OF—WAY AND EASEMENTS SHALL BE
SUBMITTED DIRECTLY TO THE PUBLIC WORKS DEPARTMENT ENGINEERING DIVISION BY
APPROVED TESTING COMPANY AT TIME OF FIRST AVAILABILITY OF RESULTS.

ALL TRAFFIC CONTROL DEVICES SHALL BE INSTALLED AND CONFORM TO STATE OF
CALIFORNIA MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (CA MUTCD).

PAVEMENT  DELINEATION  MATERIAL, MANUFACTURING, PACKAGING, LABELING, AND
APPLICATION SHALL CONFORM TO STATE OF CALIFORNIA STANDARD SPECIFICATIONS,
LATEST EDITION. ALL TRAFFIC STRIPES AND PAVEMENT MARKINGS SHALL BE INSTALLED PER
CURRENT APPROVED STANDARDS.

CONTRACTOR SHALL OBTAIN AN ENCROACHMENT PERMIT FROM THE CITY OF SANTA MARIA
DEPARTMENT OF PUBLIC WORKS — ENGINEERING DIVISION AT 110 S. PINE STREET, SUITE
221, PRIOR TO PERFORMING ANY WORK WITHIN PUBLIC RIGHT—OF—WAY OR EASEMENT.

CONTRACTOR IS RESPONSIBLE FOR PRESERVATION AND/OR PERPETUATION OF ALL EXISTING
MONUMENTS WHICH CONTROL SUBDIVISIONS, TRACTS, BOUNDARIES, STREETS, HIGHWAYS, OR
OTHER RIGHTS—OF—-WAY, EASEMENTS, OR PROVIDE SURVEY CONTROL WHICH WILL BE
DISTURBED OR REMOVED DUE TO CONTRACTOR'S WORK. CONTRACTOR SHALL PROVIDE A
MINIMUM OF TEN (10) WORKING DAYS NOTICE TO PROJECT ENGINEER/SURVEYOR PRIOR TO
DISTURBANCE OR REMOVAL OF EXISTING MONUMENTS. PROJECT ENGINEER/SURVEYOR SHALL
COORDINATE WITH CONTRACTOR TO RESET MONUMENTS OR PROVIDE PERMANENT WITNESS
MONUMENTS AND FILE THE REQUIRED DOCUMENTATION WITH THE COUNTY SURVEYOR
PURSUANT TO BUSINESS AND PROFESSIONS CODE SECTION 8771

OFF-SITE IMPROVEMENT PLANS

FOR

SANTA MARIA-BONITA SCHOOL DISTRICT
BATTLES ELEMENTARY SCHOOL

605 E BATTLES RD, SANTA MARIA, CA 93454

LARK ST

PROJECT

LOCATION
|

BATTLES RD
VICINITY MAP N

SCALE: 1”=100" NQRTH
t

SOIL/MATERIAL WORK VERIFICATION:

|, THE UNDERSIGNED, AS THE SOILS ENGINEER OF RECORD, TO THE BEST OF MY KNOWLEDGE DO HEREBY
VERIFY THAT THE SITE SOIL WORK WAS COMPLETED IN SUBSTANTIAL CONFORMANCE WITH APPROVED
PLANS/SPECIFICATIONS, ADDENDA # AND CHANGE ORDERS # FURTHER, | HAVE BEEN OR SOMEONE UNDER
MY RESPONSIBLE CHARGE HAS BEEN, ON—-SITE A SUFFICIENT NUMBER OF OCCASIONS DURING THE COURSE OF
THE IDENTIFIED EARTHWORK TO VERIFY OVERALL COMPLIANCE WITH APPLICABLE CRITERIA, AS MORE
SPECIFICALLY NOTED BELOW.

1. GRADING (ROUGH/FINE) WITHIN THE R/W ASSOCIATED WITH THE APPROVED
PLANS ; AND

2. BACK FILL PLACEMENT/COMPACTION OF UTILITY SYSTEMS FOR IMPROVEMENTS SUCH AS (SEWER), (WATER),
(GAS), (ELECTRICAL), (CABLE T.V.), (DRAINAGE), . AND

3. PAVEMENT RELATED WORK, SUCH AS (SUBGRADE), (BASE THICKNESS & COMPACTION), (PAVEMENT
THICKNESS & COMPACTION).

FIRM NAME DATE

BY:

SOILS ENGINEER OF RECORD RGE NO.

ENGINEER OF RECORD CERTIFICATE:

THAT THE CONSTRUCTION OF PUBLIC IMPROVEMENTS CONTAINED WITHIN THIS SET OF PLANS WILL BE
PERIODICALLY OBSERVED BY , THE CIVIL ENGINEER OF RECORD, AND THAT I,

OWNER /DEVELOPER, WILL RETAIN AND BE RESPONSIBLE FOR PAYMENT THEREOF FOR OBSERVATION AND
"AS—BUILT" PLAN SUBMITTAL. THE "AS—BUILT" PLANS SHALL BE SUBMITTED TO THE ENGINEERING DIVISION
OFFICE AT LEAST TEN (10) WORKING DAYS PRIOR TO REQUEST FOR RELEASE OF SURETY FOR "FAITHFUL
PERFORMANCE OF IMPROVEMENTS”.

OWNER /DEVELOPER DATE

SOILS ENGINEER OF RECORD CERTIFICATE:

|, OWNER/DEVELOPER, WILL RETAIN AND BE RESPONSIBLE FOR PAYMENT THEREOF, THE SOILS ENGINEER OF
RECORD WHO WILL PROVIDE THE OBSERVATION AND TESTING SERVICES OF THIS GRADING, BACK FILL AND
PAVEMENT WORK AND SHALL VERIFY THAT TO THE BEST OF HIS KNOWLEDGE THE EARTHWORK/TRENCH BACK
FILL AND PAVING OPERATIONS WERE PERFORMED IN SUBSTANTIAL CONFORMANCE WITH THE APPROVED
PROJECT PLANS AND SPECIFICATIONS.

THE SOILS WORK VERIFICATION SHALL BE SUBMITTED TO THE ENGINEERING DIVISION OFFICE AT LEAST TEN

LEGEND

PROPERTY LINE

LOT LINE

— EXISTING EASEMENT

CENTERLINE
— LIMIT OF WORK LINE

v SAWCUT LINE
EXISTING ASPHALT

CONCRETE PAVEMENT TO BE

REMOVED

N EXISTING LANDSCAPE AREA
TO BE REMOVED

EXISTING CONCRETE

+ + PAVEMENT AND BASE

COURSE INCLUDING REBAR
TO BE REMOVED

A EXISTING LANDSCAPE AREA

N EXISTING CONCRETE
PAVEMENT

- — — STANDARD DUTY CONCRETE

— — PAVEMENT

HEAVY DUTY ASPHALT
CONCRETE PAVEMENT

DEMOLITION NOTES

BDEEE ® ®E®

PLANS

PROTECTION NOTES

REMOVE EXISTING CONCRETE SIDEWALK AND BASE COURSE INCLUDING REBAR
REMOVE AND PROPERLY DISPOSE OF EXISTING CURB AND GUTTER

REMOVE AND PROPERLY DISPOSE OF EXISTING ASPHALT CONCRETE PAVEMENT
AND BASE COURSE

CLEAR AND GRUB EXISTING LANDSCAPE AREA
REMOVE EXISTING GUTTER

REMOVE EXISTING DIAMOND PLATE

EXISTING IRRIGATION BACKFLOW PREVENTER TO BE REMOVED PER SEPARATE

GRADE.

oo+ W

1| PROTECT—=IN—PLACE EXISTING WATER VALVE
2| PROTECT—=IN—PLACE EXISTING LIGHT POLE. CONTRACTOR TO RAISE TO FINAL

PROTECT—IN—PLACE EXISTING WATER STRUCTURE
PROTECT—IN—PLACE EXISTING ASPHALT CONCRETE PAVEMENT
PROTECT—IN—PLACE EXISTING CURB AND GUTTER
PROTECT—IN—PLACE EXISTING CONCRETE SIDEWALK

CONSTRUCTION NOTES

DEPEEC

DOMESTIC WATER NOTES

CONSTRUCT DRIVEWAY PER CITY OF SANTA MARIA STD. DWG. RD—12A
CONSTRUCT SIDEWALK PER CITY OF SANTA MARIA STD. DWG. RD—11
CONSTRUCT CURB AND GUTTER PER CITY OF SANTA MARIA STD. DWG. RD—-11
PROPOSED ASPHALT PAVEMENT PER CITY OF SANTA MARIA STD. DWG. RD—21
JOIN EXISTING CONCRETE CURB AND GUTTER
SAWCUT EXISTING CONCRETE CURB AND GUTTER

INSTALL 6” PVC FIRE WATER LINE PER CITY OF SANTA MARIA STD. DWG.

WA—-18B. TRENCH PER CITY OF SANTA MARIA STD. DWG. RD3—33

INSTALL 6" BACKFLOW DEVICE PER CITY OF SANTA MARIA STD. DWG. WA—27F

HOT TAP EXISTING 10" WATER LINE PER CITY OF SANTA MARIA STD. DWG.
WA—18B. CONTRACTOR TO COORDINATE CONNECTION WITH CITY INSPECTOR.

WA—-18B. TRENCH PER CITY OF SANTA MARIA STD. DWG. RD3—-33

INSTALL SALVAGED EXISTING CAMPUS DOMESTIC WATER METER

o
(2
&)
@ INSTALL 3” PVC DOMESTIC WATER LINE PER CITY OF SANTA MARIA STD. DWG.
&
&

INSTALL 3" BACKFLOW DEVICE PER CITY OF SANTA MARIA STD. DWG. WA—29

PROTECT IN PLACE EXISTING 10" WATER MAIN LINE
PROTECT—IN—PLACE EXISTING WATER VALVE
PROTECT—IN—PLACE EXISTING WATER STRUCTURE

PROTECTION NOTES
1
2
S

(10) WORKING DAYS PRIOR TO REQUEST FOR RELEASE OF SURETY FOR "FAITHFUL PERFORMANCE OF
IMPROVEMENTS”.

OWNER /DEVELOPER DATE

Know what's below,
Call 811 before you dig.

COVER SHEET AND
GENERAL NOTES

SHEET INDEX
SHEET
NUMBER SHEET TITLE
1 COVER SHEET AND GENERAL NOTES
2 BATTLES ROAD IMPROVEMENTS
3 BATTLES ROAD IMPROVEMENTS
4 WATER LATERAL CONNECTION
REVISIONS CITY OF SANTA MARIA DRAWN BY: N,
REV.| BY DATE DEPARTMENT OF PUBLIC WORKS CHECKED BY:
O | AZ |ISSUE FOR PERMIT SCALE | DATE | APPROVED: 3/18,/2025
1 4
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CONSTRUCTION. REPORT DISCREPANCIES AND

PROPOSED UTILITIES TO CIVIL ENGINEER PRIOR TO INSTALLATION OF ANY

PIPING.
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Know what's below.
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BATTLES ROAD X 1
q__ N89°14'27"W 541.3'
@ REMOVE EXISTING CONCRETE SIDEWALK AND BASE COURSE INCLUDING REBAR o PROPERTY LINE — EXISTING CONCRETE
PAVEMENT AND BASE
@ REMOVE AND PROPERLY DISPOSE OF EXISTING CURB AND GUTTER LOT LINE coUReE N AL UDING REBAR
@ REMOVE AND PROPERLY DISPOSE OF EXISTING ASPHALT CONCRETE PAVEMENT AND  __  EMISTING EASEMENT TO BE REMOVED
BASE COURSE
EXISTING LANDSCAPE AREA
CENTERLINE
CLEAR AND GRUB EXISTING LANDSCAPE AREA EXISTING CONCRETE
@ REMOVE EXISTING GUTTER —_ —  LIMIT OF WORK LINE PAVEMENT
4% 4% 4% - -
REMOVE EXISTING DIAMOND PLATE SAWCUT LINE T | 3 AEhARD DUTY CONCRETE
EXISTING ASPHALT
@ EXISTING IRRIGATION BACKFLOW PREVENTER TO BE REMOVED PER SEPARATE PLANS N CRETE BAVEMENT HEAVY DUTY ASPHALT
TO BE REMOVED CONCRETE PAVEMENT
PROTECTION NOTES v v v EXISTING LANDSCAPE
AREA TO BE REMOVED
1] PROTECT-IN—PLACE EXISTING WATER VALVE
2| PROTECT-IN—PLACE EXISTING LIGHT POLE. CONTRACTOR TO RAISE TO FINAL GRADE.
3| PROTECT-IN—PLACE EXISTING WATER STRUCTURE
4] PROTECT—IN—PLACE EXISTING ASPHALT CONCRETE PAVEMENT
5| PROTECT—IN—PLACE EXISTING CURB AND GUTTER -
6| PROTECT—IN—PLACE EXISTING CONCRETE SIDEWALK X
< | p
CONSTRUCTION NOTES s :
(1) CONSTRUCT DRIVEWAY PER CITY OF SANTA MARIA STD. DWG. RD-12A | I
(2) CONSTRUCT SIDEWALK PER CITY OF SANTA MARIA STD. DWG. RD—11 : .
LE IN FEET
(3) CONSTRUCT CURB AND GUTTER PER CITY OF SANTA MARIA STD. DWG. RD—11 0o 5 20 5 DT,
(4) PROPOSED ASPHALT PAVEMENT PER CITY OF SANTA MARIA STD. DWG. RD—21 :!d ] &
(5) JOIN EXISTING CONCRETE CURB AND GUTTER SCALE 1” = 10’ SATTLES RD
@ SAWCUT EXISTING CONCRETE CURB AND GUTTER WHEN PRINTED FULL SIZE @% KEYMAP
247 X 36 SCALE 1”=200
REVISIONS CITY OF SANTA MARIA DRAWN BY: IV
SCALE | DATE | APPROVED:
THE EXISTING UTILITIES SHOWN ON THE PLAN ARE BASED ON AVAILABLE O |AZ|ISSUE FOR PERMIT DATE: 3/18 /2025
RECORDS. THE CONTRACTOR MUST POTHOLE AND FIELD VERIFY THE
LOCATION AND DEPTH OF ALL EXISTING UTILITIES PRIOR TO ANY SHEET A

SATTLES ROAD SITREET | weremevess
IMPROVEMENTS

FILE NO.
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BATTLES ROAD
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N89°14'27"W 541.3'
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NORTHERLY EDGE OF 74

I WIDE R/W EASEMENT PER
PM 5329

IMPROVEMENT PLAN

ONSITE WORK PEFi]L I | B .
/SEPARATE PLANS
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> 228,43 LIP 228.48 LIP 228.52 LIP 228.67 LIP 228.87 LIP
=
m
o BATTLES ROAD
q__ N89°14'27"W 541.3
@ REMOVE EXISTING CONCRETE SIDEWALK AND BASE COURSE INCLUDING REBAR o SROPERTY LINE EXISTING CONCRETE
(X2) REMOVE AND PROPERLY DISPOSE OF EXISTING CURB AND GUTTER LOT LINE T T T RAVEMENT AN BASE R
@ REMOVE AND PROPERLY DISPOSE OF EXISTING ASPHALT CONCRETE PAVEMENT AND  __  EMISTING EASEMENT TO BE REMOVED
BASE COURSE EXISTING LANDSCAPE AREA
CLEAR AND GRUB EXISTING LANDSCAPE AREA CENTERLINE EXISTING CONCRETE
@ REMOVE EXISTING GUTTER —_ —  LIMIT OF WORK LINE PAVEMENT
4% 4% 4% - -
REMOVE EXISTING DIAMOND PLATE SAWCUT LINE T | 3 AEhARD DUTY CONCRETE
EXISTING ASPHALT
@ EXISTING IRRIGATION BACKFLOW PREVENTER TO BE REMOVED PER SEPARATE PLANS N CRETE B AVEMEN T HEAVY DUTY ASPHALT
TO BE REMOVED CONCRETE PAVEMENT
PROTECTION NOTES v v v EXISTING LANDSCAPE
AREA TO BE REMOVED
1] PROTECT—IN—PLACE EXISTING WATER VALVE
2] PROTECT-IN—PLACE EXISTING LIGHT POLE. CONTRACTOR TO RAISE TO FINAL GRADE.
3| PROTECT-IN—PLACE EXISTING WATER STRUCTURE
4] PROTECT—IN—PLACE EXISTING ASPHALT CONCRETE PAVEMENT
5| PROTECT—IN—PLACE EXISTING CURB AND GUTTER .
6| PROTECT—IN—PLACE EXISTING CONCRETE SIDEWALK X
< ! ¢
CONSTRUCTION NOTES W £ -
(1) CONSTRUCT DRIVEWAY PER CITY OF SANTA MARIA STD. DWG. RD—12A I
(2) CONSTRUCT SIDEWALK PER CITY OF SANTA MARIA STD. DWG. RD—11 : .
GRAPHIC SCALE IN FEET ,
(3) CONSTRUCT CURB AND GUTTER PER CITY OF SANTA MARIA STD. DWG. RD—11 o 5 10 20 S JE B5ladi
(4) PROPOSED ASPHALT PAVEMENT PER CITY OF SANTA MARIA STD. DWG. RD—21 :!d 19 b o —
(5) JOIN EXISTING CONCRETE CURB AND GUTTER SCALE 17 = 10’ ATTLES RD
@ SAWCUT EXISTING CONCRETE CURB AND GUTTER WHEN PRINTED FULL SIZE A\, KEYMAP
24” X 36 P SCALE 17=200
REVISIONS CITY OF SANTA MARIA DRAWN BY: IV
EXISTING UTILITY NOTE REV. | BY ITEM APPROVED | DATE DEPARTMENT OF PUBLIC WORKS CHECKED BY:
SCALE | DATE | APPROVED:
THE EXISTING UTILITIES SHOWN ON THE PLAN ARE BASED ON AVAILABLE O |AZ|ISSUE FOR PERMIT DATE: 3/18 /2025
RECORDS. THE CONTRACTOR MUST POTHOLE AND FIELD VERIFY THE
LOCATION AND DEPTH OF ALL EXISTING UTILITIES PRIOR TO ANY SHEET 3 oF 4 SHEETS
CONSTRUCTION. REPORT DISCREPANCIES AND POTENTIAL CONFLICTS WITH
PROPOSED UTILITIES TO CIVIL ENGINEER PRIOR TO INSTALLATION OF ANY SBATTIES ROAD STREET REFERENCES:
PIPING.
, FILE NO.
ot o, IMPROVEMEN TS
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250 -PROP. SURFACE —EX.| SURFACE
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PROP. 10" PVYC WATERLINE PROFILE

M Lot ) DOMESTIC WATER NOTES LEGEND
e v o (1> INSTALL 6” PVC FIRE WATER LINE PER CITY OF SANTA MARIA STD. DWG. - _ _ PROPERTY LINE
% " -~ -p : oL - WA—18B. TRENCH PER CITY OF SANTA MARIA STD. DWG. RD3—33
B i LOT LINE
STA: 10+00.00 — . m {2 » INSTALL 6” BACKFLOW DEVICE PER CITY OF SANTA MARIA STD. DWG. WA-27F
1 1/1K3 X 8 210" TEE SO N R \ — —  EXISTING EASEMENT
nhavi , d v v oo 3 HOT TAP EXISTING 10” WATER LINE PER CITY OF SANTA MARIA STD. DWG.
 Ex 10" AC WATERLINE ESIA JOIN EXISTING ) EX. 10" AC WATERLINE —~ 5552 WA—18B. CONTRACTOR TO COORDINATE CONNECTION WITH CITY INSPECTOR. CENTERLINE
10"W T > A (4> INSTALL 3" PVC DOMESTIC WATER LINE PER CITY OF SANTA MARIA STD. DWG. /// /// /// UTILITY TO BE REMOVED
] = WA—18B. TRENCH PER CITY OF SANTA MARIA STD. DWG. RD3—33
—6 " FW——6"FW—— PROPOSED FIRE WATER LINE
; 6"SS / {5 > INSTALL SALVAGED EXISTING CAMPUS DOMESTIC WATER METER )
o ., 107w PROPOSED 10" WATER MAIN LINE
‘ac. .o {6 » INSTALL 3" BACKFLOW DEVICE PER CITY OF SANTA MARIA STD. DWG. WA-29 )
107 W EXISTING 10" WATER MAIN LINE
¥ L L @ BUILDING WATER POINT OF CONNECTION (5—FT FROM BUILDING FACE)
/I e P I | CONNECT TO EXISTING 10" WATER MAIN LINE M CONNECTION TO EXISTING UTILITY
= o| ONSITE WORK PER v v
L SEPARATE PLANS {9 INSTALL THRUST BLOCK PROTECTION NOTES
A INSTALL 10” PVC DOMESTIC WATER LINE PER CITY OF SANTA MARIA STD. DWG. 1| PROTECT—IN—PLACE EXISTING 10” WATER MAIN LINE
STA: 10+32.38 v | WA—18B. TRENCH PER CITY OF SANTA MARIA STD. DWG. RD3—33
R v . 2 | PROTECT—IN—PLACE EXISTING WATER VALVE
10°x 6~ TEE 0 - (11> INSTALL FIRE HYDRANT AND CHECK VALVE PER CITY OF SANTA MARIA STD.
v ¢ | @ DWG. WA—31. 3| PROTECT—IN—PLACE EXISTING WATER STRUCTURE
5 N ,_—l N N I_I ” ”»
. N\ 1) & ‘ {12 HOT TAP EXISTING 6” WATER LINE PER CITY OF SANTA MARIA STD. DWG. 4| PROTECT—IN—PLACE EXISTING6” WATER LINE
STA: 10+51.51 @—/T oy fY L -~ WA—18B. CONTRACTOR TO COORDINATE CONNECTION WITH CITY INSPECTOR.
10” 45. BEND v > 2 v v v v v v v Ny o 7"SS 4"SS -
) 790 - : DEMOLITION NOTES
N\ v @ \l/\\l/ v -
. Do o 10" WATER EA NT .
LE N =l /1_ 0" WATER EASEME 3 SANITARY SEWER NOTES @ REMOVE EXISTING 10” WATER LINE MAIN
\ PROITNA}(ERLI:"\}/EJ 1o i 11+00 1 -/ ~12+00 ] 12434 (St INSTALL SANITARY SEWER MANHOLE PER CITY OF SANTA MARIA STD. DWG.
SEE PROFILE HEREON v~ —10°W 9—10}W 7 10/)N 1w— 10w = SS—10D. TRENCH PER CITY OF SANTA MARIA STD. DWG. RD3-33 —
ST 1049787 A NN e e {S2» CONNECT TO EXISTING 6” LINE PER CITY OF SANTA MARIA STD. DWG. SS—14B =
. . 1
10" 45° BEND N~ ] JOIN EXISTING (s3> INSTALL 6” SDR—35 PVC PRIVATE SANITARY SEWER LINE PER SEPARATE —
v {o ) Y oY oY 7 ONSITE PLANS FROM CLEANOUT AT PROPERTY LINE TO WYE CONNECTION TO . —
PUBLIC MAIN 0 |:LL
e X
X ;
v : A 5
T Bhe
i 1 ’ . f
AN TR o o 28 \or™/ oF Pl I
. /SEPARATE PLANS @\ /W EASEM ’ D1 9 q -
. ] . . >
N — pr— <— < < < < < < < < < < < < < < < < < < < <// < < < < < < < < < < < < <— EXISTING UTILITY NOTE GRAPH'C SCALE |N FEET Illili:iiil
;@ v v v v v v . . THE EXISTING UTILITIES SHOWN ON THE PLAN ARE BASED ON 0O 10 20 40 HHH wubndin
vy v v . v 4 AVAILABLE RECORDS. THE CONTRACTOR MUST POTHOLE AND FIELD | Tt
Lo = v v VERIFY THE LOCATION AND DEPTH OF ALL EXISTING UTILITIES PRIOR
v R 5 3 S s TO ANY CONSTRUCTION. REPORT DISCREPANCIES AND POTENTIAL ——— L= ]
N N \ N\ A AN N\ A "/ e\ A N\ v CONFLICTS WITH PROPOSED UTILITIES TO CIVIL ENGINEER PRIOR TO SCALE 1" = 20° BATTLES RD
[ e~ @ ‘ - - v INSTALLATION OF ANY PIPING. WHEN PRINTED FULL SIZE D\
\ J KEYMAP
O \Q> 247 X 36 W SCALE 1"=200’
D o 0
EX. 10" AC WATERLINE—\ \Y
10"W 10"W {4}10"W 10"W 10"W {_f;— 10"W AZ
AN \_ 1 0 | AZ [ISSUE FOR PERMIT
2 3/27/2025
BATTLES ROAD 4 4

—4

Know what's below.
Call 811 hefore you dig.

WATER IMPROVEMEN T

PLAN




This document, together with the concepts and designs presented herein, as an instrument of service, is intended only for the specific purpose and client for which it was prepared. Reuse of and improper reliance on this document without written authorization and adaptation by Kimley—Horn and Associates, Inc. shall be without liability to Kimley—Horn and Associates, Inc.

= - LEGEND
S — PROPERTY LINE
-\/\\
T
- e o) LOT LINE
(o]
- CIVIL LIMIT OF WORK LINE
/ - \V \ [] W PROPOSED WATER LINE
SS PROPOSED SEWER LINE
— SD PROPOSED STORM DRAIN LINE
I
T O FW PROPOSED FIRE WATER LINE
O I
v v v v PROPOSED LANDSCAPE AREA
5 5L0 o
/ 0 =
( N DOMESTIC WATER
0
sp BUILDING POINT OF CONNECTION (5—FT FROM BUILDING FACE). REFER TO PLUMBING PLAN FOR
CONTINUATION

POINT OF CONNECTION TO EXISTING 3" WATER MAIN
INSTALL 3" SCHEDULE 40 PVC C900 WATER LINE. TRENCHING PER DETAIL 9, SHEET C6.0.

COORDINATE RELOCATION OF EXISTING WATER METER WITH LOCAL WATER PURVEYOR PER SEPARATE
PERMIT.

INSTALL PVC C900, CLASS 200, BEND WITH THRUST BLOCK. SIZE PER PLAN. ANGLE PER PLAN. SEE
DETAIL 1, SHEET C6.1.

INSTALL 2" SCHEDULE 40 PVC WATER LINE. TRENCHING DETAIL 9, SHEET C6.0.
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INSTALL 10" SCHEDULE 40 PVC WATER LINE PER SEPARATE PERMIT.

INSTALL BACKFLOW PREVENTER PER SEPARATE PERMIT.
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96,

BUILDING POINT OF CONNECTION (5—FT FROM BUILDING FACE). REFER TO PLUMBING PLAN FOR
CONTINUATION

PROPOSED WYE CONNECTION TO EXISTING SEWER MAIN PER SEPARATE PERMIT. INSTALL 8"X6”
FITTING ON PRIVATE LATERAL UPSTREAM OF CLEANOUT AND WYE CONNECTION.
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INSTALL SDR—35 PVC SANITARY SEWER LATERAL. SIZE PER PLAN. TRENCHING PER DETAIL 9,
SHEET C6.0.

58 LF OF g
4" PVC @ 1.97% /

~
S
FF=230.02 7

© DLR Group

INSTALL SANITARY SEWER CLEANOUT PER DETAIL 2, SHEET C6.1.

POINT OF CONNECTION TO EXISTING 4" SANITARY SEWER LATERAL. CONTRACTOR TO POTHOLE AND
VERIFY DEPTH OF LINE PRIOR TO THE START OF CONSTRUCTION. NOTIFY CIVIL ENGINEER OF ANY -
DISCREPANCIES.

SS.ub
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E———-12"SD

INV: 225.45@ _ "
| - FIRE WATER
O | | @
— 16 LF
7/ @ BUILDING POINT OF CONNECTION (5—FT FROM BUILDING FACE). REFER TO FIRE PROTECTION PLANS
18 LF 5 PLANS FOR CONTINUATION
e 4"SD ?
N "W 2" 21w 2" @ INSTALL 6” PVC C900 FIRE WATER LINE. TRENCH PER DETAIL 9, SHEET C6.0.
12 LF OF : ] v v v
8" PVC @ 0.49% NV 22102 32 LF OF ”4 LF 8"8D ———— INSTALL 6” FEBCO MASTERSERIES LF876V BACKFLOW PREVENTER PER DETAIL 10, SHEET C6.0, OR
49% INV: 221.5H ; . )i oY T
INV: 221.27 25 LF OF 4" PVC © 7.56% INV: 222.02(S6) INV: 22214~ | APPROVED EQUAL.
B 8" PVC @ 0.49% - | T\
S4 "\ NV: 221,335 2 8"SS 8"SS 8"SS N <3 @ INSTALL FIRE DEPARTMENT CONNECTION PE