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 LOW BIDDER

 Spec. No. CP23-02
ITEM
NO. ITEM UNIT QUANTITY UNIT PRICE TOTAL UNIT PRICE TOTAL

1
All Work (Excluding Items 2 and 3 below) 
Completed Per Plans and Specifications LS 1 15,725,000.00   15,725,000.00   15,133,194.00 15,133,194.00 

2 Excavation Safety LS 1 25,000.00          25,000.00         15,555.00        15,555.00        

3
All Work Associated with Ladder Prop Plans 
(Permit C22-0000727 LS 1 550,000.00        550,000.00       784,108.00      784,108.00      
      TOTAL 16,300,000.00 15,932,857.00

Corrections:  A=Addition corrected    C=Computed from total   E=Extended from unit price    M=Modified by bidder

805-648-1517
Ventura, CA 93003

  ENGINEER'S ESTIMATE
McGillivray Construction, Inc.
3140 Loma Vista Road

Bids opened on 10/5/23

Site Improvements and Structural Training Props
Spec. No. CP23-02 Ventura County Fire Training Center 

Copies: Director PWA, PM: Jon Jacobson
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 Spec. No. CP23-02
ITEM
NO. ITEM

1
All Work (Excluding Items 2 and 3 below) 
Completed Per Plans and Specifications

2 Excavation Safety

3
All Work Associated with Ladder Prop Plans 
(Permit C22-0000727
      TOTAL

Bids opened on 10/5/23

Site Improvements and Structural Training Props
Spec. No. CP23-02 Ventura County Fire Training Center 

  2nd Bidder   3rd Bidder

UNIT PRICE TOTAL UNIT PRICE TOTAL

16,977,000.00 16,977,000.00 15,900,000.00 15,900,000.00 
20,000.00        20,000.00        - - 

600,000.00      600,000.00      1,988,000.00   1,988,000.00   
17,597,000.00 17,888,000.00

805-496-7273
Escondido, CA 92025

8 E. Gainsborough Road
Thousand Oaks, CA 91360

760-705-6494

876 N. Broadway
Ardalan Construction Company, Inc. Marcon Engineering, Inc.
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 Spec. No. CP23-02
ITEM
NO. ITEM

1
All Work (Excluding Items 2 and 3 below) 
Completed Per Plans and Specifications

2 Excavation Safety

3
All Work Associated with Ladder Prop Plans 
(Permit C22-0000727
      TOTAL

Bids opened on 10/5/23

Site Improvements and Structural Training Props
Spec. No. CP23-02 Ventura County Fire Training Center 

 4th Bidder

UNIT PRICE TOTAL

17,950,000.00 17,950,000.00 
50,000.00        50,000.00        

1,450,000.00   1,450,000.00   
19,450,000.00

26535 Summit Circle

661-251-7401
Santa Clarita, CA 91350

AMG & Associates, Inc.



Spec. No. CP23-02 

Page ___ of ___ 

LIST OF SUBCONTRACTORS 

CONTRACTOR NAME:________________________________________ 

Listing shall comply with the provisions of California Public Contract Code, Section 4104. 

Name of 
Subcontractor 

Contractor’s 
License 
Number 

Contractor’s 
DIR 

Registration 
Number 

Business 
Address 

Items of Work 

If more space is needed, add additional pages. 

Public Contract Code Section 4104 provides that bidders must list: 

(a)(1)  The  name,  the  location  of  the  place  of  business,  and  the  California  contractor  license 
number  of  each  subcontractor  who  will  perform  work  or  labor  or  render  service  to  the 
prime contractor in or about the construction of the work or improvement, or a subcontractor 
licensed by the State of California who, under subcontract to the prime contractor, specially 
fabricates and installs a portion of the work or improvement according to detailed drawings 
contained in the  plans  and  specifications,  in  an  amount  in  excess  of  one-half  of  1  percent  
of  the  prime contractor's total bid or, in the case of bids or offers for the construction of streets 
or highways, including  bridges, in excess of one-half  of  1 percent  of the prime contractor's total 
bid or ten thousand dollars ($10,000), whichever is greater. 

(b) The portion of the work that will be done by each subcontractor under this act. The prime contractor
shall list only one subcontractor for each portion as is defined by the prime contractor in his or 
her bid. 
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Spec. No. CP23-02 

Page ___ of ___ 

LIST OF SUBCONTRACTORS 

CONTRACTOR NAME:________________________________________ 

Listing shall comply with the provisions of California Public Contract Code, Section 4104. 

Name of 
Subcontractor 

Contractor’s 
License 
Number 

Contractor’s 
DIR 

Registration 
Number 

Business 
Address 

Items of Work 

If more space is needed, add additional pages. 

Public Contract Code Section 4104 provides that bidders must list: 

(a)(1)  The  name,  the  location  of  the  place  of  business,  and  the  California  contractor  license 
number  of  each  subcontractor  who  will  perform  work  or  labor  or  render  service  to  the 
prime contractor in or about the construction of the work or improvement, or a subcontractor 
licensed by the State of California who, under subcontract to the prime contractor, specially 
fabricates and installs a portion of the work or improvement according to detailed drawings 
contained in the  plans  and  specifications,  in  an  amount  in  excess  of  one-half  of  1  percent  
of  the  prime contractor's total bid or, in the case of bids or offers for the construction of streets 
or highways, including  bridges, in excess of one-half  of  1 percent  of the prime contractor's total 
bid or ten thousand dollars ($10,000), whichever is greater. 

(b) The portion of the work that will be done by each subcontractor under this act. The prime contractor
shall list only one subcontractor for each portion as is defined by the prime contractor in his or 
her bid. 
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	01 78 39 Project Record Documents-R1
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Administrative and procedural requirements for project record documents, including:
	1. Record drawings.
	2. Record specifications.
	3. Record submittals.


	1.02 DEFINITIONS
	A. Documents required for construction:  A complete set of all documents required by the Contract Documents, including but not limited to:
	1. Contract drawings.
	2. Project manual/specifications.
	3. Addenda.
	4. Shop drawings.
	5. Product data.
	6. Project data.
	7. Change orders.
	8. Modifications.
	9. Field test records.
	10. Warranties.
	11. Samples and mock-ups.
	12. Deferred Approval Shop Drawings.

	B. Field Documents:  Complete set of all documents required for construction (defined above).
	1. To be used for construction of project.

	C. Project Record Documents:  Complete separate set of all documents required for construction (defined above) except samples and mock-ups.
	1. To be used only for recording periodic changes to Contract Documents.
	2. Do not use these documents for construction of project. Maintain Project Record Documents in a neat, clean condition.


	1.03 SUBMITTALS
	A. Record Drawings: Comply with the following.
	1. Number of Copies: Submit (1) one set of marked-up record prints.
	2. Submit PDF electronic files.

	B. Record Specifications: Submit annotated PDF electronic files of the project's specifications, including addenda and contract modifications.
	C. Record Submittals: Submit PDF electronic files of the project’s final approved submittals.


	PART 2 -  PRODUCTS
	2.01 RECORD DRAWINGS
	A. Record Prints: Maintain (1) one set of marked-up paper copies of the Contract Drawings and Shop Drawings, incorporating new and revised drawings as RFIs and modifications are issued.
	1. Preparation: Mark record prints to show the actual installation where installation varies from what is originally shown. Require the individual or entity who obtained record data, whether the individual or entity is an installer, subcontractor, or ...
	a. Give particular attention to information on concealed elements that are difficult to identify or measure and record later.
	b. Accurately record information in an acceptable drawing technique.
	c. Record data as soon as practicable after obtaining it.
	d. Record and check markups before enclosing concealed installations.
	e. Cross-reference record prints to corresponding archive photographic documentation.

	2. Content: Types of items requiring marking include the following.
	a. Dimensional changes to the Drawings.
	b. Revisions to details shown on the Drawings.
	c. Depths of foundations below first floor.
	d. Locations and depths of underground utilities.
	e. Revisions to routing of piping and conduits.
	f. Revisions to electrical circuitry.
	g. Actual equipment locations.
	h. Duct size and routing.
	i. Locations of concealed internal utilities.
	j. Modifications made as part of responses to RFIs.
	k.  Changes made by Change Order or Construction Change Directive.
	l. Changes made following the Architect's written orders.
	m. Details not on the original Contract Drawings.
	n. Field records for variable and concealed conditions.
	o. Record information on the work that is shown only schematically.

	3. Mark the Contract Drawings and Shop Drawings completely and accurately. Use personnel proficient at recording graphic information for producing marked-up record prints.
	4. Mark record sets with erasable, red-colored pencil. Use other colors to distinguish between changes for different categories of the work at same location.
	5. Mark important additional information that was either shown schematically or omitted from the original Drawings.
	6. Note RFI numbers, Construction Change Directive numbers, alternate numbers, Change Order numbers, and similar identification, where applicable.

	B. Record Digital Data Files: Promptly before inspection for the Certificate of Substantial Completion, review marked-up record prints with the Architect. When authorized, prepare a full set of corrected digital data files of the Contract Drawings, as...
	1. Format: Annotated PDF electronic file with comment function enabled.
	2. Incorporate changes and additional information previously marked on record prints. Delete, redraw, and add details and notations where applicable.
	3. Refer instances of uncertainty to the Architect for resolution.

	C. Format: Identify and date each record Drawing; include the designation "PROJECT RECORD DRAWING" in a prominent location.
	1. Record Prints: Organize record prints and newly prepared record Drawings into manageable sets. Bind each set with durable paper cover sheets. Include identification on cover sheets.
	2. Format: Annotated PDF electronic file with comment function enabled.
	3. Record Digital Data Files: Organize digital data information into separate electronic files that correspond to each sheet of the Contract Drawings. Name each file with the sheet identification. Include identification in each digital data file.
	4. Identification: Include the following.
	a. Project name.
	b. Date.
	c. Designation "PROJECT RECORD DRAWINGS."
	d. Name of the Architect.
	e. Name of the Contractor.



	2.02 RECORD SPECIFICATIONS
	A. Preparation: Mark Specifications to indicate the actual product installation where installation varies from that indicated in Specifications, addenda, and contract modifications.
	1. Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.
	2. Mark copy with the proprietary name and model number of products, materials, and equipment furnished, including substitutions and product options selected.
	3. Record the name of manufacturer, supplier, installer, and other information necessary to provide a record of selections made.
	4. Note related Change Orders and record Drawings where applicable.

	B. Format: Submit record Specifications as annotated PDF electronic file.


	PART 3 -  EXECUTION
	3.01 RECORDING AND MAINTENANCE
	A. Recording: Maintain one copy of each submittal during the construction period for project record document purposes. Post changes and revisions to project record documents as they occur; do not wait until end of the project.
	B. Maintenance of Record Documents and Samples: Store record documents and samples in the field office apart from the Contract Documents used for construction.
	1. Maintain record documents in good order and in a clean, dry, legible condition, protected from deterioration and loss.
	2. Provide access to project record documents for the AGENCY's reference during normal working hours.



	END OF SECTION

	01 78 43 Spare Parts and Maintenance Materials
	SECTION 01 78 43 SPARE PARTS AND MAINTENANCE MATERIALS
	PART 1 - GENERAL
	1.01 DESCRIPTION
	1.02 SUBMITTALS

	PART 2 - PRODUCTS
	2.01 SPARE PARTS AND TOOLS
	2.02 MAINTENANCE MATERIALS
	2.03 EXTRA MATERIALS

	PART 3 - EXECUTION
	3.01 DELIVERY

	END OF SECTION

	01 79 00 Demonstration and Training-R1
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Administrative and procedural requirements for instructing the Owner's personnel, including
	1. Demonstration of operation of systems, subsystems, and equipment.
	2. Training in operation and maintenance of systems, subsystems, and equipment.
	3. Demonstration and training video recordings.


	1.02 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:
	1. Coordinate the instruction schedule with the Owner's operations. Adjust schedule as necessary to minimize disrupting the Owner's operations and to ensure availability of the Owner's personnel.
	2. Coordinate instructors, including providing notification of dates, times, length of instruction time, and course content.
	3. Coordinate content of training modules with content of approved emergency, operation, and maintenance manuals. Do not submit instruction program until operation and maintenance data has been reviewed and approved by the AGENCY.

	B. Pre-instruction Conference: Conduct conference at the project site in conformance with requirements in Section 01 31 00. Review methods and procedures related to demonstration and training including, but not limited to, the following:
	1. Inspect and discuss locations and other facilities required for instruction.
	2. Review and finalize the instruction schedule and verify availability of educational materials, instructors' personnel, audiovisual equipment, and facilities needed to avoid delays.
	3. Review required content of instruction.
	4. For instruction that must occur outside, review weather and forecasted weather conditions and procedures to follow if conditions are unfavorable.


	1.03 SUBMITTALS
	A. Informational Submittals:
	1. Instruction Program: Submit an outline of the instructional program for demonstration and training, including a list of training modules and a schedule of proposed dates, times, length of instruction time; and the instructors' names for each traini...
	a. Indicate proposed training modules using manufacturer-produced demonstration and training video recordings for systems, equipment, and products in lieu of video recordings of live instructional modules.

	2. Attendance Record: For each training module, submit a list of participants and the length of instruction time.
	3. Evaluations: For each participant and for each training module, submit results and documentation of required performance-based tests.

	B. Closeout Submittals:
	1. Demonstration and Training Video Recordings: Submit (2) two copies within (7) seven calendar days of end of each training module.
	a. Identification: On each copy, provide an applied label with the following information.
	1) The name of the project.
	2) The name and address of the videographer.
	3) The name of the Architect.
	4) The name of the Construction Manager.
	5) The name of the Contractor.
	6) The date of the video recording.


	2. Transcript: Provide prepared and bound transcripts in a format matching operation and maintenance manuals.
	a. Mark appropriate identification on the front and spine of each binder.
	b. Include a cover sheet with the same label information as the corresponding video recording.
	c. On each page, include the name of the project and the date of the video recording.

	3. At completion of training, submit complete training manuals for the AGENCY's use in PDF electronic file format.


	1.04 QUALITY ASSURANCE
	A. Facilitator Qualifications: A firm or individual experienced in training or educating maintenance personnel in a training program similar in content and extent to that indicated for this project, and whose work has resulted in training or education...
	B. Instructor Qualifications: A factory-authorized service representative experienced in operation and maintenance procedures and training.
	C. Videographer Qualifications: A professional videographer who is experienced in photographing demonstration and training events or similar to those required.


	PART 2 -  PRODUCTS
	2.01 INSTRUCTION PROGRAM
	A. Program Structure: Develop an instruction program that includes individual training modules for each system and for equipment not part of a system, as required by individual specification Sections.
	B. Training Modules: Develop a learning objective and teaching outline for each module. Include a description of specific skills and knowledge that each participant is expected to master. For each module, include instruction for the following, as appl...
	1. Basis of System Design, Operational Requirements, and Criteria: Include the following:
	a. System, subsystem, and equipment descriptions.
	b. Performance and design criteria if the Contractor is delegated design responsibility.
	c. Operating standards.
	d. Regulatory requirements.
	e. Equipment function.
	f. Operating characteristics.
	g. Limiting conditions.
	h. Performance curves.

	2. Documentation: Review the following items in detail:
	a. Emergency manuals.
	b. Operations manuals.
	c. Maintenance manuals.
	d. Project record documents.
	e. Identification systems.
	f. Warranties and bonds.
	g. Maintenance service agreements and similar continuing commitments.

	3. Emergencies: Include the following, as applicable:
	a. Instructions on meaning of warnings, trouble indications, and error messages.
	b. Instructions on stopping.
	c. Shutdown instructions for each type of emergency.
	d. Operating instructions for conditions outside of normal operating limits.
	e. Sequences for electric or electronic systems.
	f. Special operating instructions and procedures.

	4. Operations: Include the following, as applicable:
	a. Startup procedures.
	b. Equipment or system break-in procedures.
	c. Routine and normal operating instructions.
	d. Regulation and control procedures.
	e. Control sequences.
	f. Safety procedures.
	g. Instructions on stopping.
	h. Normal shutdown instructions.
	i. Operating procedures for emergencies.
	j. Operating procedures for system, subsystem, or equipment failure.
	k. Seasonal and weekend operating instructions.
	l. Required sequences for electric or electronic systems.
	m. Special operating instructions and procedures.

	5. Adjustments: Include the following:
	a. Alignments.
	b. Checking adjustments.
	c. Noise and vibration adjustments.
	d. Economy and efficiency adjustments.

	6. Troubleshooting: Include the following:
	a. Diagnostic instructions.
	b. Test and inspection procedures.

	7. Maintenance: Include the following:
	a. Inspection procedures.
	b. Types of cleaning agents to be used and methods of cleaning.
	c. List of cleaning agents and methods of cleaning detrimental to product.
	d. Procedures for routine cleaning
	e. Procedures for preventive maintenance.
	f. Procedures for routine maintenance.
	g. Instruction on use of special tools.
	h. Schedules for routine preventative maintenance.

	8. Repairs: Include the following:
	a. Diagnosis instructions.
	b. Repair instructions.
	c. Disassembly; component removal, repair, and replacement; and reassembly instructions.
	d. Instructions for identifying parts and components.
	e. Review of spare parts needed for operation and maintenance.




	PART 3 -  EXECUTION
	3.01 PREPARATION
	A. Assemble educational materials necessary for instruction, including documentation and training module. Assemble training modules into a training manual organized in coordination with requirements in Section 01 78 23.
	B. Set up instructional equipment at the instruction location.
	C. Do not begin instruction until component, assembly or system has been tested as specified and is in correct operating condition.

	3.02 INSTRUCTION
	A. Facilitator: Engage a qualified facilitator to
	1. prepare instruction program and training modules;
	2. coordinate instructors; and
	3. coordinate between the Contractor and the AGENCY for number of participants, instruction times, and location.

	B. Engage qualified instructors to instruct the AGENCY's personnel to adjust, operate, and maintain systems, subsystems, and equipment that is not part of a system.
	C. Scheduling: Provide instruction at mutually agreed on times. For equipment that requires seasonal operation, provide similar instruction at start of each season.
	1. Schedule training with the AGENCY with at least (7) seven calendar days' advance notice.

	D. Training Location and Reference Material: Conduct training on-site in the completed and fully operational facility using the actual equipment in-place. Conduct training using final operation and maintenance data submittals.
	E. Evaluation: At the conclusion of each training module, assess and document each participant's mastery of module by use of a performance-based test.
	F. Cleanup: Collect used and leftover educational materials and remove from the project site. Remove instructional equipment. Restore systems and equipment to condition existing before initial training use.

	3.03 DEMONSTRATION AND TRAINING VIDEO RECORDINGS
	A. General: Engage a qualified commercial videographer to record demonstration and training video recordings. Record each training module separately. Include classroom instructions and demonstrations, board diagrams, and other visual aids, but not stu...
	1. At the beginning of each training module, record each chart containing the learning objective and lesson outline.

	B. Video: Provide at least 640 x 480 video resolution converted to format file type acceptable to the Owner, on electronic media.
	1. Electronic Media: Read-only format compact disc, or equivalent acceptable to the AGENCY, with commercial-grade graphic label.
	2. File Hierarchy: Organize folder structure and file locations according to the project manual table of contents. Provide a complete screen-based menu.
	3. File Names: Utilize file names based upon name of equipment generally described in video segment, as identified in the project specifications.
	4. Contractor and Installer Contact File: Using appropriate software, create a file for inclusion on the equipment demonstration and training on a portable storage device that describes the following for each the Contractor involved on the project, ar...
	a. The name of the Contractor and Installer.
	b. Business address.
	c. Business phone number.
	d. Point of contact.
	e. E-mail address.


	C. Recording: Mount the camera on a tripod before starting recording, unless otherwise necessary to adequately cover area of demonstration and training. Display continuous running time.
	1. Film training sessions in segments not more than 15 minutes.
	a. Produce segments to present a single significant piece of equipment per segment.
	b. Organize segments with multiple pieces of equipment to follow order of the Project Manual table of contents.
	c. Where training sessions on a particular piece of equipment exceed 15 minutes, stop filming and pause the training session. Begin training session again upon commencement of new filming segment.


	D. Light Levels: Verify light levels are adequate to properly light equipment. Verify equipment markings are clearly visible before recording.
	1. Furnish additional portable lighting as required.

	E. Narration: Describe scenes on video recording. Include description of items being viewed.
	F. Transcript: Provide a transcript of the narration. Display images and running time captured from videotape opposite the corresponding narration segment.
	G. Pre-produced Video Recordings: Provide video recordings used as a component of training modules in same format as recordings of live training.
	H. Do not leave site until instruction report is signed by AGENCY.


	END OF SECTION

	01 80 00 Quality Assurance
	SECTION 01 80 00 QUALITY ASSURANCE
	PART 1 - GENERAL
	1.01 DESCRIPTION
	1.02 SUBMITTALS

	PART 2 - PRODUCTS
	2.01 DEFINITIONS AND PROCEDURES

	PART 3 - EXECUTION
	3.01 QUALITY ASSURANCE

	END OF SECTION

	02 41 19 Selective Demolition Rev
	PART 1 - GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the contract, including Ventura County Standard Specifications (VCSS), general and supplementary conditions and other Division 01 specification sections, apply to this section.

	1.02 SUMMARY
	1. Section Includes: Demolition and removal of selected electrical service panels at multiple buildings.
	2. Protection of existing building elements at the location of demolition.
	3. Repair and patch finish materials adjacent to panel replacement.
	B. Related Requirements:
	1. Section 011000, "Summary of Work," for restrictions on the use of the premises and Owner-occupancy requirements
	2. Section 017300, "Execution," for cutting and patching procedures.
	3. Division 26, “Electrical” for electrical demolition work.


	1.03 DEFINITIONS
	A. Remove: Detach items from existing construction and legally dispose of them off-site unless indicated to be removed and salvaged or removed and reinstalled.
	B. Remove and Salvage: Carefully detach from existing construction, in a manner to prevent damage, and deliver to Owner.
	C. Remove and Reinstall: Detach items from existing construction, prepare for reuse, and reinstall where indicated.
	D. Existing to Remain: Existing items of construction that are not to be permanently removed and that are not otherwise indicated to be removed, removed and salvaged, or removed and reinstalled.

	1.04 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.

	1.05 PRE-INSTALLATION MEETINGS
	A. Pre-Demolition Conference: Conduct conference at project site.
	1. Inspect and discuss condition of construction to be selectively demolished.
	2. Review schedule for depowering existing buildings to be modified.
	3. Review and finalize selective demolition schedule and verify availability of materials, demolition personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Review requirements of work performed by other trades that rely on substrates and subgrade conduits exposed by selective demolition operations.
	5. Review areas where existing construction is to remain and requires protection.


	1.06 INFORMATIONAL SUBMITTALS
	A. Pre-Demolition Photographs or Video: Submit before Work begins.

	1.07 CLOSEOUT SUBMITTALS
	A. Landfill Records: Indicate receipt and acceptance of hazardous wastes by a landfill facility licensed to accept hazardous wastes if necessary.

	1.08 FIELD CONDITIONS
	A. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	B. Notify County Engineer of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	C. Storage or sale of removed items or materials on-site is not permitted.
	D. Utility Service: Maintain existing utilities indicated to remain in service and protect them against damage during selective demolition operations.

	1.09 WARRANTY
	A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged during selective demolition, by methods and with materials so as not to void existing warranties. Notify warrantor before proceeding.  No Known warranties.


	PART 2 –  PRODUCTS
	2.01 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with governing Environmental Protection Agency (EPA) notification regulations before beginning selective demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards: Comply with American National Standards Institute/American Society of Safety Engineers (ANSI/ASSE) A10.6 and National Fire Protection Association (NFPA) 241.


	PART 3 –  EXECUTION
	3.01 EXAMINATION
	A. Verify that utilities have been disconnected and capped, if necessary, before starting selective demolition operations.
	B. Survey existing conditions and correlate with requirements indicated to determine extent of selective demolition required.
	C. When unanticipated mechanical, electrical, or structural elements that conflict with intended function or design are encountered, investigate and measure the nature and extent of conflict. Promptly submit a written report to Engineer.

	3.02 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
	A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect them against damage.
	1. Comply with requirements for existing services/systems interruptions

	B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, disconnect, and seal or cap off indicated utility services and electrical systems serving areas to be selectively demolished.
	1. If services/systems are required to be removed, relocated, or abandoned coordinate utility shut off timing and duration with Engineer.


	3.03 PREPARATION
	A. Site Access and Temporary Controls: Conduct selective demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	1. Comply with requirements for access and protection specified in Section 01 50 00, "Temporary Facilities and Controls."

	B. Temporary Facilities: Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	1. Provide temporary weather protection, during interval between selective demolition of existing construction on exterior surfaces and new construction, to prevent water leakage and damage to structure and interior areas.
	2. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are exposed during selective demolition operations.
	3. Cover and protect furniture, furnishings, and equipment that have not been removed.
	4. Comply with requirements for temporary enclosures, dust control, heating, and cooling specified in Section 01 50 00, "Temporary Facilities and Controls."


	3.04 SELECTIVE DEMOLITION, GENERAL
	A. General: Demolish and remove existing construction only to the extent required by new construction and as indicated. Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting methods least likely to damage construction to remain or adjoining construction. Use hand tools or small power tools designed for sawing or grinding, not hamm...
	2. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing finished surfaces.
	3. Do not use cutting torches until work area is cleared of flammable materials. At concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden space before starting flame-cutting operations. Maintain portable fire-suppr...
	4. Maintain adequate ventilation when using cutting torches.
	5. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly dispose of off-site.
	6. Dispose of demolished items and materials promptly. Comply with requirements in Section 01 74 19, "Construction Waste Management and Disposal."

	B. Existing Items to Remain: Protect construction indicated to remain against damage and soiling during selective demolition. When permitted by Engineer, items may be removed to a suitable, protected storage location during selective demolition and re...

	3.05 DISPOSAL OF DEMOLISHED MATERIALS
	A. General: Except for items or materials indicated to be recycled, reused, salvaged, reinstalled, or otherwise indicated to remain Owner's property, remove demolished materials from Project site and legally dispose of them in an EPA-approved landfill.
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.
	3. Comply with requirements specified in Section 01 74 19, "Construction Waste Management and Disposal."

	B. Burning: Do not burn demolished materials.
	C. Disposal: Transport demolished materials off Owner's property and legally dispose of them.

	3.06 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition operations. Return adjacent areas to condition existing before selective demolition operations began.

	3.07 SELECTIVE DEMOLITION SCHEDULE
	A. Existing Construction to Be Removed: Refer to electrical plans for extent of work.
	B. Existing Items to Remain: Protect Existing Work to Remain and areas of No Work.



	03 00 00 - Concrete Work-General
	03 10 00 Concrete Formwork
	03 20 00 Reinforcing Steel
	03 30 00 Cast-in-Place Concrete
	03 70 10 Post Installed Anchors
	04 20 00 Unit Masonry
	SECTION 04 20 00
	PART 1 - GENERAL
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.
	A. Section Includes:
	1. Concrete masonry units.

	B. Products Installed but not Furnished under This Section:
	1. Steel lintels in unit masonry.

	C. Related Requirements:
	1. Section 07 19 00 "Water Repellents" for water repellents applied to unit masonry assemblies.

	A. CMU(s): Concrete masonry unit(s).
	A. Preinstallation Conference: Conduct conference at Project site.
	A. Product Data: For each type of product.
	B. Shop Drawings: For the following:
	1. Masonry Units: Show sizes, profiles, coursing, and locations of special shapes.

	C. Samples for Initial Selection:
	1. Colored mortar.

	D. Samples for Verification: For each type and color of the following:
	1. Exposed CMUs.

	A. List of Materials Used in Constructing Mockups: List generic product names together with manufacturers, manufacturers' product names, model numbers, lot numbers, batch numbers, source of supply, and other information as required to identify materia...
	1. Submittal is for information only. Receipt of list does not constitute approval of deviations from the Contract Documents unless such deviations are specifically brought to the attention of Architect and approved in writing.

	B. Qualification Data: For testing agency.
	1. Masonry units.
	a. Include material test reports substantiating compliance with requirements.

	2. Integral water repellent used in CMUs.

	D. Mix Designs: For each type of mortar and grout. Include description of type and proportions of ingredients.
	1. Include test reports for mortar mixes required to comply with property specification. Test according to ASTM C109/C109M for compressive strength, ASTM C1506 for water retention, and ASTM C91/C91M for air content.

	E. Statement of Compressive Strength of Masonry: For each combination of masonry unit type and mortar type, provide statement of average net-area compressive strength of masonry units, mortar type, and resulting net-area compressive strength of masonr...
	A. Testing Agency Qualifications: Qualified according to ASTM C1093 for testing indicated.
	B. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic effects, and to set quality standards for materials and execution.
	1. Build mockups for typical exterior and interior walls in sizes approximately 60 inches long by 72 inches high by full thickness, including face and backup wythes and accessories.
	a. Include a sealant-filled joint at least 16 inches long in each mockup.

	2. Clean one-half of exposed faces of mockups with masonry cleaner as indicated.
	a. Approval of mockups is also for other material and construction qualities specifically approved by Architect in writing.

	5. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.

	A. Store masonry units on elevated platforms in a dry location. If units are not stored in an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If units become wet, do not install until they are dry.
	A. Protection of Masonry: During construction, cover tops of walls, projections, and sills with waterproof sheeting at end of each day's work. Cover partially completed masonry when construction is not in progress.
	B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least 3 days after building masonry walls or columns.
	1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading coverings on ground and over wall surface.

	D. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost or by freezing conditions. Comply with cold-weather construct...
	1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40 deg F and higher and will remain so until masonry has dried, but not less than 7 days after completing cleaning.

	E. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in TMS 602/ACI 530.1/ASCE 6.
	PART 2 - PRODUCTS
	A. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and color, or a uniform blend within the ranges accepted for these characteristics, from single source from single manufacturer for each product required.
	A. Provide structural unit masonry that develops indicated net-area compressive strengths at 28 days.
	1. Determine net-area compressive strength of masonry from average net-area compressive strengths of masonry units and mortar types (unit-strength method) according to TMS 602/ACI 530.1/ASCE 6.

	A. Masonry Standard: Comply with TMS 602/ACI 530.1/ASCE 6, except as modified by requirements in the Contract Documents.
	1. Where fire-resistance-rated construction is indicated, units shall be listed and labeled by a qualified testing agency acceptable to authorities having jurisdiction.

	A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed faces of adjacent units unless otherwise indicated.
	1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, bonding, and other special conditions.

	B. Integral Water Repellent: Provide units made with integral water repellent for exposed units.
	1. Integral Water Repellent: Liquid polymeric, integral water-repellent admixture that does not reduce flexural bond strength. Units made with integral water repellent, when tested according to ASTM E514/E514M as a wall assembly made with mortar conta...
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:


	C. CMUs: ASTM C90.
	1. Unit Compressive Strength: Provide units with minimum average net-area compressive strength of 2000 psi.
	a. Units shall be blended with expanded shale, clay, or slate produced by the rotary kiln process and shall conform to ASTM C331 and ASTM C33. Units shall be graded to assure consistent texture with total mix weight not more than 115 lbs/CF..

	3. Size (Width): Manufactured to dimensions 3/8-inch less than nominal dimensions.

	A. General: Provide shapes indicated and as follows, with exposed surfaces matching finish and color of exposed faces of adjacent units:
	1. For ends of sills and caps and for similar applications that would otherwise expose unfinished brick surfaces, provide units without cores or frogs and with exposed surfaces finished.

	B. Firebox Brick Flooring Pavers: ASTM C 155
	1. Where indicated on the drawings, provide Fire Clay and High Alumina Refractory Brick; shall be manufactured in accordance with ASTM C 27-98.

	A. Portland Cement: ASTM C150/C150M, II, except Type III may be used for cold-weather construction. Provide natural color or white cement as required to produce mortar color indicated.
	1. Alkali content shall not be more than 0.1 percent when tested according to ASTM C114.

	B. Hydrated Lime: ASTM C207, Type S.
	D. Colored Cement Products: Packaged blend made from Portland cement and hydrated lime and mortar pigments, all complying with specified requirements, and containing no other ingredients.
	1. Colored Portland Cement-Lime Mix:
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) Holcim (US) Inc.


	2. Formulate blend as required to produce color indicated or, if not indicated, as selected from manufacturer's standard colors.

	E. Aggregate for Mortar: ASTM C144.
	1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or crushed stone.

	F. Aggregate for Grout: 3/8” maximum size and in accordance with ASTM C404 “Standard Specification for Aggregates for Masonry Grout”.
	H. Water-Repellent Admixture: Liquid water-repellent mortar admixture intended for use with CMUs containing integral water repellent from same manufacturer.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

	I. Water: All water used for mortar and grout shall be clean and free from deleterious amounts of acids, salts, alkali, and organic materials.
	A. Uncoated-Steel Reinforcing Bars: ASTM A615/A615M, Grade 60.
	A. General: Ties and anchors shall extend at least 1-1/2 inches into veneer but with at least a 5/8-inch cover on outside face.
	1. Stainless Steel Wire: ASTM A580/A580M, Type 316.

	C. Adjustable Anchors for Connecting to Concrete: Provide anchors that allow vertical or horizontal adjustment but resist tension and compression forces perpendicular to plane of wall.
	1. Connector Section: Dovetail tabs for inserting into dovetail slots in concrete and attached to tie section; formed from  0.109-inch- thick, stainless steel sheet.
	2. Tie Section: Triangular-shaped wire tie made from 0.187-inch – 0.25-inch-diameter, stainless steel wire.

	D. Partition Top Anchors: 0.105-inch-thick metal plate with a 3/8-inch-diameter metal rod 6 inches long welded to plate and with closed-end plastic tube fitted over rod that allows rod to move in and out of tube. Fabricate from stainless steel.
	1. Corrosion Protection: Hot-dip galvanized to comply with ASTM A153/A153M.

	A. Metal Flashing: Provide metal flashing complying with SMACNA's "Architectural Sheet Metal Manual" and as follows:
	1. Stainless Steel: ASTM A240/A240M or ASTM A666, Type 304, 0.016-inch thick.
	a. Manufacturers: Subject to compliance with requirements.

	4. Fabricate through-wall flashing with snaplock receiver on exterior face where indicated to receive counterflashing.

	B. Flexible Flashing: Use the following unless otherwise indicated:
	1. Copper-Laminated Flashing: 7-oz./sq.ft. copper sheet bonded between two layers of glass-fiber cloth. Use only where flashing is fully concealed in masonry.
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) Advanced Building Products Inc.



	C. Application: Unless otherwise indicated, use the following:
	1. Where flashing is indicated to receive counterflashing, use metal flashing.

	D. Single-Wythe CMU Flashing System: System of CMU cell flashing pans and interlocking CMU web covers made from UV-resistant, high-density polyethylene. Cell flashing pans have integral weep spouts designed to be built into mortar bed joints and that ...
	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:
	a. Mortar Net Solutions.


	E. Solder and Sealants for Sheet Metal Flashings:
	1. Solder for Stainless Steel: ASTM B32, Grade Sn96, with acid flux of type recommended by stainless steel sheet manufacturer.

	F. Adhesives, Primers, and Seam Tapes for Flashings: Flashing manufacturer's standard products or products recommended by flashing manufacturer for bonding flashing sheets to each other and to substrates.
	A. Compressible Filler: Premolded filler strips complying with ASTM D1056, Grade 2A1; compressible up to 35 percent; of width and thickness indicated; formulated from neoprene urethane or PVC.
	1. Wicking Material: Absorbent rope, made from cotton UV-resistant synthetic fiber, 1/4 to 3/8 inch in diameter, in length required to produce 2-inch exposure on exterior and 18 inches in cavity. Use only for weeps.
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) Advanced Building Products Inc.



	E. Cavity Drainage Material: Free-draining mesh, made from polymer strands that will not degrade within the wall cavity.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Advanced Building Products Inc.

	2. Configuration: Provide one of the following:
	a. Strips, full depth of cavity and 10 inches high, with dovetail-shaped notches 7 inches deep that prevent clogging with mortar droppings.


	A. Proprietary Acidic Cleaner: Manufacturer's standard-strength cleaner designed for removing mortar/grout stains, efflorescence, and other new construction stains from new masonry without discoloring or damaging masonry surfaces. Use product expressl...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Diedrich Technologies, Inc.; a Hohmann & Barnard company.


	A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise indicated.
	1. Do not use calcium chloride in mortar or grout.

	B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix. Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients before delivering to Project site.
	1. For masonry below grade or in contact with earth, use Type M.

	D. Pigmented Mortar: Use colored cement product.
	1. Pigments shall not exceed 10 percent of portland cement by weight.

	E. Grout for Unit Masonry: Comply with ASTM C476.
	1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will comply with TMS 602/ACI 530.1/ASCE 6 for dimensions of grout spaces and pour height.

	PART 3 - EXECUTION
	A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	1. Verify that foundations are within tolerances specified.

	B. Before installation, examine rough-in and built-in construction for piping systems to verify actual locations of piping connections.
	A. Thickness: Build cavity and composite walls and other masonry construction to full thickness shown. Build single-wythe walls to actual widths of masonry units, using units of widths indicated.
	A. Dimensions and Locations of Elements:
	1. For dimensions in cross section or elevation, do not vary by more than plus 1/2 inch or minus 1/4 inch.

	B. Lines and Levels:
	1. For bed joints and top surfaces of bearing walls, do not vary from level by more than 1/4 inch in 10 feet, or 1/2-inch maximum.

	C. Joints:
	1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch, with a maximum thickness limited to 1/2 inch.

	A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and for accurate location of openings, movement-type joints, returns, and offsets. Avoid using less-than-half-size units, particularly at corners,...
	1. Install compressible filler in joint between top of partition and underside of structure above.

	A. Lay CMUs as follows:
	1. Bed face shells in mortar and make head joints of depth equal to bed joints.

	B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient mortar to fill head joints and shove into place. Do not deeply furrow bed joints or slush head joints.
	A. General: Install control- and expansion-joint materials in unit masonry as masonry progresses. Do not allow materials to span control and expansion joints without provision to allow for in-plane wall or partition movement.
	1. Walls shall have vertical control joints at a spacing approximately 1.5 times the wall height, but no greater than 20 feet on center.
	2. Install preformed control-joint gaskets designed to fit standard sash block.

	C. Provide horizontal, pressure-relieving joints by either leaving an airspace or inserting a compressible filler of width required for installing sealant and backer rod specified in Section 07 92 00 "Joint Sealants," but not less than 3/8 inch.
	1. Locate horizontal, pressure-relieving joints beneath shelf angles supporting masonry.

	A. Install steel lintels where indicated.
	A. General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, other obstructions to downward flow of water in wall, and where indicated. Install cavity vents at shelf angles, ledges, and other obstructions to upward...
	1. Prepare masonry surfaces so they are smooth and free from projections that could puncture flashing. Where flashing is within mortar joint, place through-wall flashing on sloping bed of mortar and cover with mortar. Before covering with mortar, seal...

	C. Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to comply with manufacturer's written instructions. Install CMU cell pans with upturned edges located below face shells and webs of CMUs above and with weep spouts ...
	1. Use specified weep/cavity vent products to form weep holes.

	F. Place cavity drainage material in airspace behind veneers to comply with configuration requirements for cavity drainage material in "Miscellaneous Masonry Accessories" Article.
	A. Temporary Formwork and Shores: Construct formwork and shores as needed to support reinforced masonry elements during construction.
	1. Construct formwork to provide shape, line, and dimensions of completed masonry as indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, tie, and support forms to maintain position and shape during construction and ...

	B. Placing Reinforcement: Comply with requirements in TMS 602/ACI 530.1/ASCE 6.
	1. Reinforcing steel shall be placed in accordance with the requirements of Section 03200, "Reinforcing Steel" of these Specifications and the requirements of this Specification Section.
	2. Reinforcing steel shall have contact lap splices that are wired tight together.  Where dowels are allowed on the structural drawings, reinforcing steel shall be wired tight to dowels.
	3. Vertical bars shall have intermediate support brackets or shall be wired tight to horizontal steel at a spacing to not exceed 192 bar diameters.
	4. Reinforcing steel shall be coordinated with the control joint layout to provide additional reinforcing as shown on the drawings
	5.
	1. Fill all cells with grout.
	2. Comply with requirements in TMS 602/ACI 530.1/ASCE 6 for cleanouts and for grout placement, including minimum grout space and maximum pour height.

	D. Mortar Mixing
	1. Perform all measurements of materials for mortar accurately using suitable calibrated devices.  Shovel measurements will not be acceptable.  94 pounds of Portland Cements (1 sack) shall be considered as 1 cubic foot.
	2. Use mixers of at least 1 sack capacity.  Batches requiring fractional sacks will not be permitted unless the cement is weighted for each such batch.
	3. Place the sand, cements and water in the mixer in that order for each batch of mortar and mix for a period of at least 2 minutes.  Add the lime and continue mixing for as long as needed to secure a uniform mass, but in no case less than 10 minutes.
	4. Retempering of mortar by dashing water over the mortar will not be permitted.  Retemper mortar only by adding water into a basin made with the mortar and then carefully working the water into the mortar.
	5. Mix the mortar and maintain it on the boards to a slump of 2-3/4 inches plus or minus 1/4 inch using a truncated cone 4 inches by 2 inches, 6 inches high.  All mortar which is unused within 1 hour after the initial mixing shall be removed from the ...

	A. Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections and prepare reports. Allow inspectors access to scaffolding and work areas as needed to perform tests and inspections. Retesting of materials that fail to...
	A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged or that do not match adjoining units. Install new units to match adjoining units; install in fresh mortar, pointed to eliminate evidence of replacement.
	1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or chisels.

	A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's property. At completion of unit masonry work, remove from Project site.


	05 12 00 Struct Steel & Misc Iron
	05 50 00 Metal Fabrications
	SECTION 05 50 00
	PART 1 - GENERAL
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.
	A. Section Includes:
	1. Steel framing and supports for mechanical and electrical equipment.
	2. Steel framing and supports for applications where framing and supports are not specified in other Sections.
	3. Slotted channel framing.
	4. Metal ladders.
	5. Ladder safety cages.
	6. Alternating tread devices.
	7. Metal ships' ladders.
	8. Miscellaneous steel trim including steel angle corner guards steel edgings.
	9. Metal bollards.
	10. Abrasive metal nosings treads and thresholds.
	11. Miscellaneous fabricated training props:
	a. Burn Doors, Double Burn Doors, Shutters.


	B. Products furnished, but not installed, under this Section include the following:
	1. Loose steel lintels.
	2. Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts indicated to be cast into concrete or built into unit masonry.
	3. Steel weld plates and angles for casting into concrete for applications where they are not specified in other Sections.

	C. Related Requirements:
	1. Section 03 30 00 "Cast-in-Place Concrete" for installing anchor bolts, steel pipes sleeves, slotted channel inserts, wedge type inserts, and other items cast into concrete.
	2. Section 04 20 00 "Unit Masonry" for installing loose lintels, anchor bolts, and other items built into unit masonry.
	3. Section 05 12 00 "Structural Steel and Miscellaneous Iron" for steel framing, supports, elevator machine beams, hoist beams, divider beams, door frames, and other steel items attached to the structural-steel framing.

	A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint and coating manufacturers' written instructions to ensure that shop primers and topcoats are compatible with one another.
	A. Product Data: For the following:
	1. Nonslip aggregates and nonslip-aggregate surface finishes.
	2. Fasteners.
	3. Shop primers.
	4. Shrinkage-resisting grout.
	5. Slotted channel framing.
	6. Manufactured metal ladders.
	7. Ladder safety cages.
	8. Alternating tread devices.
	9. Metal ships' ladders.
	10. Metal bollards.
	11. Pipe Downspout guards.
	12. Abrasive metal nosings treads and thresholds.
	13. Metal downspout boots.

	B. Shop Drawings: Show fabrication and installation details. Include plans, elevations, sections, and details of metal fabrications and their connections. Show anchorage and accessory items.
	1. Steel framing and supports for overhead doors.
	2. Steel framing and supports for mechanical and electrical equipment.
	3. Steel framing and supports for applications where framing and supports are not specified in other Sections.
	4. Shelf angles.
	5. Metal ladders.
	6. Ladder safety cages.
	7. Alternating tread devices.
	8. Metal ships' ladders.
	9. Metal floor plate and supports.
	10. Structural-steel door frames.
	11. Miscellaneous steel trim including steel angle corner guards steel edgings.
	12. Metal bollards.
	13. Loose steel lintels.

	A. Qualification Data: For professional engineer's experience with providing delegated-design engineering services of the kind indicated, including documentation that engineer is licensed in the jurisdiction in which Project is located.
	A. Welding Qualifications: Qualify procedures and personnel in accordance with the following:
	1. AWS D1.1/D1.1M "Structural Welding Code - Steel."
	2. AWS D1.2/D1.2M "Structural Welding Code - Aluminum."
	3. AWS D1.6/D1.6M "Structural Welding Code - Stainless Steel."

	A. Field Measurements: Verify actual locations of walls, floor slabs, decks, and other construction contiguous with metal fabrications by field measurements before fabrication.
	PART 2 - PRODUCTS
	A. Delegated Design: Engage a qualified professional engineer, as defined in Section 01 40 00 "Quality Requirements" to design ladders alternating tread devices.
	1. Uniform Load: 100 lbf/sq.ft. (4.79 kN/sq.m.).
	2. Concentrated Load: 300 lbf (1.33 kN) applied on an area of 4 sq.in. (2580 sq.m.).
	3. Uniform and concentrated loads need not be assumed to act concurrently.
	4. Alternating Tread Device Framing: Capable of withstanding stresses resulting from railing loads in addition to loads specified above.
	5. Comply with applicable railing loadings in Section 05 52 13 "Pipe and Tube Railings."
	1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces.

	A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise indicated. For metal fabrications exposed to view in the completed Work, provide materials without seam marks, roller marks, rolled trade names, or blemishes.
	F. Steel Tubing: ASTM A500/A500M, cold-formed steel tubing.
	H. Slotted Channel Framing: Cold-formed metal box channels (struts) complying with MFMA-4.
	1. Size of Channels: 1-5/8 by 1-5/8 inches (41 by 41 mm).
	2. Material: Galvanized steel, ASTM A653/A653M, structural steel, Grade 33 (Grade 230), with G90 (Z275) coating; 0.108-inch (2.8-mm) nominal thickness.
	3. Material: Cold-rolled steel, ASTM A1008/A1008M, structural steel, Grade 33 (Grade 230); 0.0677-inch (1.7-mm) minimum thickness; unfinished.

	I. Cast Iron: Either gray iron, ASTM A48/A48M, or malleable iron, ASTM A47/A47M, unless otherwise indicated.
	A. General: Unless otherwise indicated, provide Type 316 stainless steel fasteners for exterior use and zinc-plated fasteners with coating complying with ASTM B633 or ASTM F1941/F1941M, Class Fe/Zn 5, at exterior walls. Select fasteners for type, grad...
	1. Provide stainless steel fasteners for fastening aluminum stainless steel.

	B. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A307, Grade A (ASTM F568M, Property Class 4.6); with hex nuts, ASTM A563 (ASTM A563M); and, where indicated, flat washers.
	1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item being fastened is indicated to be galvanized.

	F. Anchors, General: Capable of sustaining, without failure, a load equal to six times the load imposed when installed in unit masonry and four times the load imposed when installed in concrete, as determined by testing in accordance with ASTM E488/E4...
	1. Material for Interior Locations: Carbon-steel components zinc plated to comply with ASTM B633 or ASTM F1941/F1941M, Class Fe/Zn 5, unless otherwise indicated.
	2. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy Group 1 (A1) stainless steel bolts, ASTM F593 (ASTM F738M), and nuts, ASTM F594 (ASTM F836M).

	I. Slotted-Channel Inserts: Cold-formed, hot-dip galvanized-steel box channels (struts) complying with MFMA-4, 1-5/8 by 7/8 inches (41 by 22 mm) by length indicated with anchor straps or studs not less than 3 inches (75 mm) long at not more than 8 inc...
	A. Shop Assembly: Preassemble items in the shop to greatest extent possible. Disassemble units only as necessary for shipping and handling limitations. Use connections that maintain structural value of joined pieces. Clearly mark units for reassembly ...
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or welds where possible. Where exposed fasteners are required, use Phillips flat-head (countersunk) fasteners unless otherwise indicated. Locate joints where...
	A. General: Provide steel framing and supports not specified in other Sections as needed to complete the Work.
	1. Fabricate units from slotted channel framing where indicated.

	C. Galvanize miscellaneous framing and supports where indicated.
	A. Fabricate shelf angles from steel angles of sizes indicated and for attachment to concrete framing. Provide horizontally slotted holes to receive 3/4-inch (19-mm) bolts, spaced not more than 6 inches (150 mm) from ends and 24 inches (600 mm) o.c., ...
	1. Provide mitered and welded units at corners.
	2. Provide open joints in shelf angles at expansion and control joints. Make open joint approximately 2 inches (50 mm) larger than expansion or control joint.

	B. For cavity walls, provide vertical channel brackets to support angles from backup masonry and concrete.
	A. General:
	1. Comply with ANSI A14.3.

	B. Steel Ladders:
	1. Space siderails 18 inches (457 mm) apart unless otherwise indicated.
	2. Siderails: Continuous, 1/2 by 2-1/2-inch (12.7 by 64-mm) steel flat bars, with eased edges.
	3. Rungs: 1-inch- (25-mm) diameter, steel bars.
	4. Fit rungs in centerline of siderails; plug-weld and grind smooth on outer rail faces.
	5. Provide nonslip surfaces on top of each rung by coating with abrasive material metallically bonded to rung.
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) Harsco Industrial IKG, a division of Harsco Corporation.


	6. Source Limitations: Obtain nonslip surfaces from single source from single manufacturer.
	7. Support each ladder at top and bottom and not more than 60 inches (1500 mm) o.c. with welded or bolted steel brackets.
	8. Galvanize ladders, including brackets.

	A. General:
	1. Fabricate ladder safety cages to comply with ANSI A14.3. Assemble by welding or with stainless steel fasteners.
	2. Provide primary hoops at tops and bottoms of cages and spaced not more than 20 feet (6 m) o.c. Provide secondary intermediate hoops spaced not more than 48 inches (1200 mm) o.c. between primary hoops.
	3. Fasten assembled safety cage to ladder rails and adjacent construction by welding or with stainless steel fasteners unless otherwise indicated.

	B. Steel Ladder Safety Cages:
	1. Primary Hoops: 1/4 by 4-inch (6.4 by 100-mm) flat bar hoops.
	2. Secondary Intermediate Hoops: 1/4 by 2-inch (6.4 by 50-mm) flat bar hoops.
	3. Vertical Bars: 3/16 by 1-1/2-inch (4.8 by 38-mm) flat bars secured to each hoop.
	4. Galvanize ladder safety cages, including brackets and fasteners.

	A. Alternating Tread Devices: Fabricate alternating tread devices of open-type construction with channel or plate stringers and pipe and tube railings unless otherwise indicated. Provide brackets and fittings for installation.
	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:
	a. Lapeyre Stair Inc.

	2. Tread depth shall be not less than 8-1/2 inches (216 mm) exclusive of nosing or less than 10-1/2 inches (267 mm) including the nosing, tread width shall be not less than 7 inches (178 mm), and riser height shall be not more than 8 inches (203 mm).
	3. Fabricate from steel and assemble by welding or with stainless steel fasteners.

	B. Galvanize steel alternating tread devices, including treads, railings, brackets, and fasteners.
	A. Provide metal ships' ladders where indicated. Fabricate of open-type construction with channel or plate stringers and pipe and tube railings unless otherwise indicated. Provide brackets and fittings for installation.
	1. Treads shall be not less than 5 inches (127 mm) exclusive of nosing or less than 8-1/2 inches (216 mm) including the nosing, and riser height shall be not more than 9-1/2 inches (241 mm).
	2. Fabricate ships' ladders, including railings from steel .
	3. Fabricate treads and platforms from welded or pressure-locked steel bar grating. Limit openings in gratings to no more than 1/2 inch (12 mm) in least dimension.

	B. Galvanize exterior steel ships' ladders, including treads, railings, brackets, and fasteners.
	A. Fabricate from rolled-steel floor plate of thickness indicated below:
	1. Thickness: As indicated.

	B. Provide grating sections where indicated, fabricated from welded or pressure-locked steel bar grating. Limit openings in gratings to no more than 1/2 inch (12 mm) in least dimension.
	A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown with continuously welded joints and smooth exposed edges. Miter corners and use concealed field splices where possible.
	1. Provide with integrally welded steel strap anchors for embedding in concrete or masonry construction.

	C. Galvanize exterior miscellaneous steel trim.
	A. Fabricate metal bollards from Schedule 80 steel pipe.
	1. Cap bollards with 1/4-inch- (6.4-mm-) thick, steel  plate with domed top.

	B. Fabricate bollards with 3/8-inch- (9.5-mm-) thick, steel  baseplates for bolting to concrete slab. Drill baseplates at all four corners for 3/4-inch (19-mm) anchor bolts.
	1. Where bollards are to be anchored to sloping concrete slabs, angle baseplates for plumb alignment of bollards.

	A. Fabricate pipe downspout guards from 3/8-inch- (9.5-mm-) thick by 12-inch- (300-mm-) wide, steel plate, bent to fit flat against the wall or column at both ends and to fit around pipe with 2-inch (50-mm) clearance between pipe and pipe guard. Drill...
	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. J.R. Hoe & Sons Inc.
	2. Neenah Foundry Company.

	A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete construction. Drill plates to receive anchor bolts and for grouting.
	A. Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and recesses in masonry walls and partitions at locations indicated. Fabricate in single lengths for each opening unless otherwise indicated. Weld adjoining m...
	A. Provide steel weld plates and angles not specified in other Sections, for items supported from concrete construction as needed to complete the Work. Provide each unit with no fewer than two integrally welded steel strap anchors for embedding in con...
	A. Finish metal fabrications after assembly.
	A. Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A153/A153M for steel and iron hardware and with ASTM A123/A123M for other steel and iron products.
	1. Do not quench or apply post galvanizing treatments that might interfere with paint adhesion.

	B. Preparation for Shop Priming Galvanized Items: After galvanizing, thoroughly clean galvanized surfaces of grease, dirt, oil, flux, and other foreign matter, and treat with metallic phosphate process.
	1. Shop prime with universal shop primer unless zinc-rich primer is indicated.

	D. Preparation for Shop Priming: Prepare surfaces to comply with SSPC-SP 6/NACE No. 3 "Commercial Blast Cleaning."
	PART 3 - EXECUTION
	A. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing metal fabrications. Set metal fabrications accurately in location, alignment, and elevation; with edges and surfaces level, plumb, true, and free of rac...
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	D. Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal fabrications are required to be fastened to in-place construction. Provide threaded fasteners for use with concrete and masonry inserts, toggle bolts, through b...
	1. Cast Aluminum: Heavy coat of bituminous paint.
	2. Extruded Aluminum: Two coats of clear lacquer.

	A. General: Install framing and supports to comply with requirements of items being supported, including manufacturers' written instructions and requirements indicated on Shop Drawings.
	A. Fill metal-capped bollards solidly with concrete and allow concrete to cure seven days before installing.
	1. Do not fill removable bollards with concrete.

	B. Anchor bollards to existing construction with anchor bolts. Provide four 3/4-inch (19-mm) bolts at each bollard unless otherwise indicated.
	1. Embed anchor bolts at least 4 inches (100 mm) in concrete.

	A. Provide pipe guards at exposed vertical pipes in at locations indicated on Drawings where not protected by curbs or other barriers. Install by bolting to wall or column with expansion anchors. Provide four 3/4-inch (19-mm) bolts at each pipe guard....
	A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to improve bond to surfaces. Clean bottom surface of plates.
	A. Touchup Painting:
	1. Immediately after erection, clean field welds, bolted connections, and abraded areas. Paint uncoated and abraded areas with same material as used for shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.
	a. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry film thickness.


	B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A780/A780M.


	05 51 19 Metal Grating Stairs
	SECTION 05 51 19
	PART 1 - GENERAL
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.
	PART 2 - PRODUCTS
	PART 3 - EXECUTION


	05 52 13 Pipe and Tube Railings
	SECTION 05 52 13
	1.01 RELATED DOCUMENTS
	1.02 SUMMARY
	A. Section Includes:
	1. Steel pipe and tube railings.

	B. RELATED SECTIONS
	1. Section 05 51 19 "Metal Grate Stairs" for steel tube railings associated with metal grate stairs.


	1.03 ACTION SUBMITTALS
	A. Product Data: For the following:
	1. Manufacturer's product lines of mechanically connected railings.
	2. Railing brackets.
	3. Grout, anchoring cement, and paint products.

	B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
	C. Samples for Verification: For each type of exposed finish required.
	1. Sections of each distinctly different linear railing member, including handrails, top rails, posts, and balusters.
	2. Fittings and brackets.
	3. Assembled Sample of railing system, made from full-size components, including top rail, post, handrail, and infill. Sample need not be full height.
	a. Show method of finishing and connecting members at intersections.



	1.04 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified professional engineer.
	B. Mill Certificates: Signed by manufacturers of stainless-steel products certifying that products furnished comply with requirements.
	C. Welding certificates.
	D. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers certifying that shop primers are compatible with topcoats.
	E. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified testing agency, according to ASTM E894 and ASTM E935.

	1.05 QUALITY ASSURANCE
	A. Source Limitations: Obtain each type of railing from single source from single manufacturer.
	B. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	C. Welding Qualifications: Qualify procedures and personnel according to the following:
	1. AWS D1.1/D1.1M "Structural Welding Code – Steel."


	1.06 PROJECT CONDITIONS
	A. Field Measurements: Verify actual locations of walls and other construction contiguous with metal fabrications by field measurements before fabrication.

	1.07 COORDINATION AND SCHEDULING
	A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint and coating manufacturers' written recommendations to ensure that shop primers and topcoats are compatible with one another.
	B. Coordinate installation of anchorages for railings. Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concre...
	C. Schedule installation so wall attachments are made only to completed walls. Do not support railings temporarily by any means that do not satisfy structural performance requirements.

	2.01 METALS, GENERAL
	A. Metal Surfaces, General: Provide materials with smooth surfaces, without seam marks, roller marks, rolled trade names, stains, discolorations, or blemishes.
	B. Brackets, Flanges, and Anchors: Cast or formed metal of same type of material and finish as supported rails unless otherwise indicated.

	2.02 STEEL AND IRON
	A. Tubing: ASTM A500 (cold formed).
	B. Pipe: ASTM A53/A53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), unless another grade and weight are required by structural loads.
	1. Provide galvanized finish for exterior installations and where indicated.

	C. Plates, Shapes, and Bars: ASTM A36/A36M.

	2.03 FASTENERS
	A. General: Provide the following:
	1. Hot-Dip Galvanized Railings: Type 304 stainless-steel or hot-dip zinc-coated steel fasteners complying with ASTM A153/A153M or ASTM F2329 for zinc coating.

	B. Fasteners for Anchoring Railings to Other Construction: Select fasteners of type, grade, and class required to produce connections suitable for anchoring railings to other types of construction indicated and capable of withstanding design loads.
	C. Fasteners for Interconnecting Railing Components:
	1. Provide concealed fasteners for interconnecting railing components and for attaching them to other work, unless otherwise indicated.
	2. Provide Phillips tamper-resistant flat-head machine screws for exposed fasteners unless otherwise indicated.

	D. Post-Installed Anchors: Torque-controlled expansion anchors or chemical anchors capable of sustaining, without failure, a load equal to six times the load imposed when installed in unit masonry and four times the load imposed when installed in conc...
	1. Material for Interior Locations: Carbon-steel components zinc-plated to comply with ASTM B633 or ASTM F1941 (ASTM F1941M), Class Fe/Zn 5, unless otherwise indicated.
	2. Material for Exterior Locations and Where Stainless Steel is Indicated: Alloy Group 1 (A1) stainless-steel bolts, ASTM F593 (ASTM F738M), and nuts, ASTM F594 (ASTM F836M).


	2.04 STEEL RAILING SYSTEM
	A. Rails:
	1. Extra heavy weight 2-3/8 inches o.d. steel pipe, welded jointing; locations as indicated on drawings.
	2. Extra heavy weight 1-1/2 inches o.d. steel pipe welded jointing; locations as indicated on drawings.

	B. Posts:
	1. Extra heavy weight 2-3/8 inches o.d. steel pipe, welded jointing; locations as indicated on drawings.
	2. Extra heavy weight 1-1/2 inches o.d. steel pipe welded jointing; locations as indicated on drawings.

	C. Fitting: Elbows, Tees, wall brackets, escutcheons; machined steel
	D. Mounting: Brackets and flanges, with steel inserts for casting in concrete with steel brackets for embedding in masonry or concrete.
	E. Splice Connectors: Steel welding collars.
	F. Brackets: Wall handle rail equal to Julius Blum and Co. malleable iron No. 306 or approved equivalent.
	G. Hot Dipped galvanizing : 1.25 oz/sq.ft. zinc coating in accordance with ASTM A386.

	2.05 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy welded.
	B. Low-Emitting Materials: Paints and coatings shall 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-Sc...
	C. Etching Cleaner for Galvanized Metal: Complying with MPI#25.
	D. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible with paints specified to be used over it.
	E. Epoxy Zinc-Rich Primer: Complying with MPI#20 and compatible with topcoat.
	F. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D1187.
	G. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C1107. Provide grout specifically recommended by manufacturer for interior and exterior applications.

	2.06 FABRICATION
	A. General: Fabricate railings to comply with requirements indicated for design, dimensions, member sizes and spacing, details, finish, and anchorage, but not less than that required to support structural loads.
	B. Assemble railings in the shop to greatest extent possible to minimize field splicing and assembly. Disassemble units only as necessary for shipping and handling limitations. Clearly mark units for reassembly and coordinated installation. Use connec...
	C. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of approximately 1/32 inch (1 mm) unless otherwise indicated. Remove sharp or rough areas on exposed surfaces.
	D. Form work true to line and level with accurate angles and surfaces.
	E. Fabricate connections that will be exposed to weather in a manner to exclude water. Provide weep holes where water may accumulate.
	F. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items.
	G. Connections: Fabricate railings with welded connections unless otherwise indicated.
	H. Welded Connections: Cope components at connections to provide close fit, or use fittings designed for this purpose. Weld all around at connections, including at fittings.
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove flux immediately.
	4. At exposed connections, finish exposed surfaces smooth and blended so no roughness shows after finishing and welded surface matches contours of adjoining surfaces.

	I. Form changes in direction as follows:
	1. By radius bends of radius indicated or by inserting prefabricated elbow fittings of radius indicated.

	J. Bend members in jigs to produce uniform curvature for each configuration required; maintain cross section of member throughout entire bend without buckling, twisting, cracking, or otherwise deforming exposed surfaces of components.
	K. Close exposed ends of railing members with prefabricated end fittings.
	L. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated. Close ends of returns unless clearance between end of rail and wall is 1/4-inch (6-mm) or less.
	M. Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, flanges, miscellaneous fittings, and anchors to interconnect railing members to other work unless otherwise indicated.
	1. At brackets and fittings fastened to plaster or gypsum board partitions, provide crush-resistant fillers, or other means to transfer loads through wall finishes to structural supports and prevent bracket or fitting rotation and crushing of substrate.

	N. Provide inserts and other anchorage devices for connecting railings to concrete or masonry work. Fabricate anchorage devices capable of withstanding loads imposed by railings. Coordinate anchorage devices with supporting structure.
	O. For railing posts set in concrete, provide steel sleeves not less than 6 inches (150 mm) long with inside dimensions not less than 1/2-inch (13 mm) greater than outside dimensions of post, with metal plate forming bottom closure.
	P. For removable railing posts, fabricate slip-fit sockets from steel tube or pipe whose ID is sized for a close fit with posts; limit movement of post without lateral load, measured at top, to not more than one-fortieth of post height. Provide socket...
	1. Provide chain with eye, snap hook, and staple across gaps formed by removable railing sections at locations indicated. Fabricate from same metal as railings.


	2.07 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples. Noticeable variations in the same piece are not acceptable. Variations in appearance o...
	D. Provide exposed fasteners with finish matching appearance, including color and texture, of railings.

	2.08 STEEL AND IRON FINISHES
	A. Galvanized Railings:
	1. Hot-dip galvanize steel and iron railings, including hardware, after fabrication.
	2. Comply with ASTM A123/A123M for hot-dip galvanized railings.
	3. Comply with ASTM A153/A153M for hot-dip galvanized hardware.
	4. Fill vent and drain holes that will be exposed in the finished Work, unless indicated to remain as weep holes, by plugging with zinc solder and filing off smooth.

	B. For galvanized railings, provide hot-dip galvanized fittings, brackets, fasteners, sleeves, and other ferrous components.
	C. Preparing Galvanized Railings for Shop Priming: After galvanizing, thoroughly clean railings of grease, dirt, oil, flux, and other foreign matter, and treat with etching cleaner.

	3.01 INSTALLATION, GENERAL
	A. Fit exposed connections together to form tight, hairline joints.
	B. Perform cutting, drilling, and fitting required for installing railings. Set railings accurately in location, alignment, and elevation; measured from established lines and levels and free of rack.
	1. Do not weld, cut, or abrade surfaces of railing components that have been coated or finished after fabrication and that are intended for field connection by mechanical or other means without further cutting or fitting.
	2. Set posts plumb within a tolerance of 1/16-inch in 3 feet (2 mm in 1 m).
	3. Align rails so variations from level for horizontal members and variations from parallel with rake of steps and ramps for sloping members do not exceed 1/4-inch in 12 feet (5 mm in 3 m).

	C. Corrosion Protection: Coat concealed surfaces of aluminum that will be in contact with grout, concrete, masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint.
	D. Adjust railings before anchoring to ensure matching alignment at abutting joints.
	E. Fastening to In-Place Construction: Use anchorage devices and fasteners where necessary for securing railings and for properly transferring loads to in-place construction.

	3.02 RAILING CONNECTIONS
	A. Welded Connections: Use fully welded joints for permanently connecting railing components. Comply with requirements for welded connections in "Fabrication" Article whether welding is performed in the shop or in the field.
	B. Expansion Joints: Install expansion joints at locations indicated but not farther apart than required to accommodate thermal movement. Provide slip-joint internal sleeve extending 2 inches (50 mm) beyond joint on either side, fasten internal sleeve...

	3.03 ANCHORING POSTS
	A. Form or core-drill holes not less than 5 inches (125 mm) deep and 3/4-inch (20 mm) larger than o.d. of post for installing posts in concrete. Clean holes of loose material, insert posts, and fill annular space between post and concrete with non-shr...
	B. Cover anchorage joint with flange of same metal as post, welded to post after placing anchoring material.
	C. Anchor posts to metal surfaces with oval flanges, angle type, or floor type as required by conditions, connected to posts and to metal supporting members as follows:
	1. For steel pipe railings, weld flanges to post and bolt to metal supporting surfaces.

	D. Install removable railing sections, where indicated, in slip-fit metal sockets cast in concrete.

	3.04 ATTACHING RAILINGS
	A. Anchor railing ends at walls with round flanges anchored to wall construction and welded to railing ends or connected to railing ends using nonwelded connections.
	B. Anchor railing ends to metal surfaces with flanges bolted to metal surfaces and welded to railing ends.
	C. Attach railings to wall with wall brackets. Provide brackets with 1-1/2-inch (38 mm) clearance from inside face of handrail and finished wall surface. Locate brackets as indicated or, if not indicated, at spacing required to support structural loads.
	1. Use type of bracket with flange tapped for concealed anchorage to threaded hanger bolt.
	2. Locate brackets as indicated or, if not indicated, at spacing required to support structural loads.

	D. Secure wall brackets and railing end flanges to building construction as follows:
	1. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or lag bolts.
	2. For hollow masonry anchorage, use toggle bolts.


	3.05 ADJUSTING AND CLEANING
	A. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A780.

	3.06 PROTECTION
	A. Protect finishes of railings from damage during construction period with temporary protective coverings approved by railing manufacturer. Remove protective coverings at time of Substantial Completion.


	05 53 13 Bar Gratings
	SECTION 05 53 13
	PART 1 - GENERAL
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.
	PART 2 - PRODUCTS
	PART 3 - EXECUTION


	06 10 53 Miscellaneous Rough Carpentry
	SECTION 06 10 53
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.
	A. Section Includes:
	1. Framing with dimension lumber.
	2. Wood blocking and nailers.
	3. Plywood backing panels.
	4. Plywood panels:
	a. Plywood backing panels:
	b. Plywood maze panels:
	c. Plywood cutout panels:


	A. Boards or Strips: Lumber of less than 2 inches nominal (38 mm actual) size in least dimension.
	B. Dimension Lumber: Lumber of 2 inches nominal (38 mm actual) or greater size but less than 5 inches nominal (114 mm actual) size in least dimension.
	A. Product Data: For each type of process and factory-fabricated product. Indicate component materials and dimensions and include construction and application details.
	1. Include data for wood-preservative treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements. Indicate type of preservative used and net amount of preservative retained.
	2. Include data for fire-retardant treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements. Include physical properties of treated materials based on testing by a qualified ind...
	3. For fire-retardant treatments, include physical properties of treated lumber both before and after exposure to elevated temperatures, based on testing by a qualified independent testing agency according to ASTM D5664.

	A. Evaluation Reports: For the following, from ICC-ES:
	1. Preservative-treated wood.
	2. Fire-retardant-treated wood.
	3. Power-driven fasteners.
	4. Post-installed anchors.

	A. Stack lumber flat with spacers beneath and between each bundle to provide air circulation. Protect lumber from weather by covering with waterproof sheeting, securely anchored. Provide for air circulation around stacks and under coverings.
	A. Lumber: In accordance with West Coast Lumber Inspection Bureau (WCLIB) “Standard Grading and Dressing Rules” No. 17, latest edition, and Western Wood Products Association (WWPA) “Western Lumber Grading Rules,” latest edition.
	1. All wood shall be “DRY” and having moisture content of less than 19 percent at the time of installation, in accordance with WWPA.
	2. Provide wood of S4S unless otherwise noted.
	3. Factory mark each piece of lumber with grade stamp of the grading agency.

	A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2.
	1. Water-borne, non-arsenic, non-chromium type complying with AWPA Standard U1. Preservative treatment shall not contain pentachlorophenol, arsenic compounds, or creosote. In addition, the preservative treatment shall comply with the following:
	a. Material: Paintable.
	b. Comply with CARB limit on VOCs of 350 g/L using EPA Test Method 24.
	c. Retreat all field cut ends and surfaces.


	B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use material that is warped or does not comply with requirements for untreated material.
	C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board of Review.
	D. Application: Treat items indicated on Drawings, and the following:
	1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar members in connection with roofing, flashing, vapor barriers, and waterproofing.
	2. Wood sills, sleepers, blocking, furring, and similar concealed members in contact with masonry or concrete.
	3. Wood framing and furring attached directly to the interior of below-grade exterior masonry or concrete walls.
	4. Wood framing members that are less than 18 inches (460 mm) above the ground in crawlspaces or unexcavated areas.
	5. Wood floor plates that are installed over concrete slabs-on-grade.

	A. General: Where fire-retardant-treated materials are indicated, materials shall comply with requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-test-response characteristics specified as determined by ...
	B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a flame-spread index of 25 or less when tested according to ASTM E84, and with no evidence of significant progressive combustion when the test is extended an additional 20...
	1. Treatment shall not promote corrosion of metal fasteners.
	2. Exterior Type: Treated materials shall comply with requirements specified above for fire-retardant-treated lumber and plywood by pressure process after being subjected to accelerated weathering according to ASTM D2898. Use for exterior locations an...

	C. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Kiln-dry plywood after treatment to a maximum moisture content of 15 percent.
	D. Identify fire-retardant-treated wood with appropriate classification marking of qualified testing agency.
	E. Application: Treat all miscellaneous carpentry unless otherwise indicated.
	1. Concealed blocking.
	2. Plywood backing panels.

	A. Non-Load-Bearing Interior Partitions: Construction or No. 2 grade of any of the following species:
	1. Douglas Fir-Larch; WCLIB or WWPA.

	B. Other Framing: Construction or No. 2 grade of any of the following species.
	1. Douglas Fir-Larch; WCLIB or WWPA.

	A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of other construction, including the following:
	1. Blocking.
	2. Nailers.
	3. Furring.

	B. Dimension Lumber Items: Construction or No. 2 grade lumber of the following species:
	1. Douglas Fir-Larch; WCLIB or WWPA.

	C. Concealed Boards: 15 percent maximum moisture content of any of the following species and grades:
	1. Douglas Fir-Larch, Construction or No. 2 Common grade; WCLIB or WWPA.

	D. For blocking and nailers used for attachment of other construction, select and cut lumber to eliminate knots and other defects that will interfere with attachment of other work.
	E. For furring strips for installing plywood or hardboard paneling, select boards with no knots capable of producing bent-over nails and damage to paneling.
	A. Equipment Backing Panels: Plywood, DOC PS 1, Exterior, A-C, fire-retardant treated, in thickness indicated or, if not indicated, not less than 3/4-inch (19-mm) nominal thickness.
	B. Maze and Cutout Panels: Plywood, DOC PS 1, Exterior, A-C, non-treated plywood panels not less than 3/4 inches nominal thickness; Maze and Cutout panels are for temporary use. Where panels are to be installed permanently, panels shall be fire-retard...
	1. Cutout Panels include plywood panels or plywood sheathing/decking installed within various training props that are utilized for practicing breaching, venting, cutting, chopping, or similar purposes. Props may include but are not limited to roof props.

	A. General: Provide fasteners of size and type indicated that comply with requirements specified in this article for material and manufacture.
	1. Where carpentry is exposed to weather, in ground contact, pressure-preservative treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating complying with ASTM A153/A153M.

	B. Nails, Brads, and Staples: ASTM F1667.
	C. Screws for Fastening to Metal Framing: ASTM C1002, length as recommended by screw manufacturer for material being fastened. Screw length shall be of sufficient length to penetrate and secure multiple plies to framing and not just previous ply/layer.
	D. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities having jurisdiction, based on ICC-ES AC70.
	E. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to authorities having jurisdiction, based on ICC-ES AC01, ICC-ES AC58, ICC-ES AC193, or ICC-ES AC308 as appropriate for the substrate.
	1. Material: Carbon-steel components, zinc plated to comply with ASTM B633, Class Fe/Zn 5.
	2. Material: Stainless steel with bolts and nuts complying with ASTM F593 and ASTM F594, Alloy Group 1 or 2 (ASTM F738M and ASTM F836M, Grade A1 or A4).

	A. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame Construction," unless otherwise indicated.
	B. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted. Fit carpentry accurately to other construction. Locate furring, nailers, blocking, grounds, and similar supports to comply with requirements for attachin...
	C. Install plywood backing panels by fastening to studs; coordinate locations with utilities requiring backing panels. Install fire-retardant-treated plywood backing panels with classification marking of testing agency exposed to view.
	D. Do not splice structural members between supports unless otherwise indicated.
	E. Provide blocking and framing as indicated and as required to support facing materials, fixtures, specialty items, and trim.
	1. Provide metal clips for fastening gypsum board or lath at corners and intersections where framing or blocking does not provide a surface for fastening edges of panels. Space clips not more than 16 inches (406 mm) o.c.

	F. Provide fire blocking in furred spaces, stud spaces, and other concealed cavities as indicated and as follows:
	1. Fire block furred spaces of walls, at each floor level, at ceiling, and at not more than 96 inches (2438 mm) o.c. with solid wood blocking or noncombustible materials accurately fitted to close furred spaces.
	2. Fire block concealed spaces of wood-framed walls and partitions at each floor level, at ceiling line of top story, and at not more than 96 inches (2438 mm) o.c. Where fire blocking is not inherent in framing system used, provide closely fitted soli...
	3. Fire block concealed spaces between floor sleepers with same material as sleepers to limit concealed spaces to not more than 100 sq.ft. (9.3 sq.m.) and to solidly fill space below partitions.
	4. Fire block concealed spaces behind combustible cornices and exterior trim at not more than 20 feet (6 m) o.c.

	G. Sort and select lumber so that natural characteristics do not interfere with installation or with fastening other materials to lumber. Do not use materials with defects that interfere with function of member or pieces that are too small to use with...
	H. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated lumber.
	1. Use inorganic boron for items that are continuously protected from liquid water.

	I. Where wood-preservative-treated lumber is installed adjacent to metal decking, install continuous flexible flashing separator between wood and metal decking.
	J. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying with the following:
	1. Table 2304.9.1 "Fastening Schedule" in ICC's International Building Code.
	2. ICC-ES evaluation report for fastener.

	K. Use steel common nails unless otherwise indicated. Select fasteners of size that will not fully penetrate members where opposite side will be exposed to view or will receive finish materials. Make tight connections between members. Install fastener...
	A. Install where indicated and where required for attaching other work. Form to shapes indicated and cut as required for true line and level of attached work. Coordinate locations with other work involved.
	B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces unless otherwise indicated.
	C. Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled lumber not less than 1-1/2 inches (38 mm) wide and of thickness required to bring face of ground to exact thickness of finish material. Remove temporary grounds when n...
	A. Install level and plumb with closure strips at edges and openings. Shim with wood as required for tolerance of finish work.
	A. Protect miscellaneous rough carpentry from weather. If, despite protection, miscellaneous rough carpentry becomes wet, apply EPA-registered borate treatment. Apply borate solution by spraying to comply with EPA-registered label.


	07 18 00 Traffic Coatings
	SECTION 07 18 00
	PART 1 - GENERAL
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.
	PART 2 - PRODUCTS
	PART 3 - EXECUTION


	07 19 00 Water Repellents
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes penetrating clear film-forming MPI-approved water-repellent treatments for the following vertical and non-traffic horizontal surfaces:
	1. Cast-in-place concrete.

	B. Related Sections:
	1. Section 04 20 00 "Unit Masonry" for integral water-repellent admixture for unit masonry assemblies.


	1.03 PERFORMANCE REQUIREMENTS
	A. General Performance: Water repellents shall meet performance requirements indicated without failure due to defective manufacture, fabrication, or installation.
	B. Water Absorption: Minimum 90 percent reduction of water absorption after 24 hours in comparison of treated and untreated specimens.
	1. Cast-in Place Concrete: ASTM C642.

	C. Water Penetration and Leakage through Masonry: Minimum 90 percent reduction in leakage rate in comparison of treated and untreated specimens, according to ASTM E514.
	1. Reduction of Water Absorption: 80 percent.


	1.04 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.
	1. Include manufacturer's printed statement of VOC content.

	B. Samples: For each type of water repellent and substrate indicated, 12 by 12 inches in size, with specified water-repellent treatment applied to half of each Sample.

	1.05 INFORMATIONAL SUBMITTALS
	1.06 QUALITY ASSURANCE
	A. Applicator Qualifications: An employer of workers trained and approved by manufacturer.
	1. Locate each test application as directed by Architect.

	C. Preinstallation Conference: Conduct conference at Project site.

	1.07 PROJECT CONDITIONS
	1. Concrete surfaces and mortar have cured for not less than 28 days.

	1.08 WARRANTY
	A. Special Warranty: Manufacturer's standard form in which Applicator agree(s) to repair or replace materials that fail to maintain water repellency due to materials and/or workmanship as specified within specified warranty period. Warranty does not i...
	1. Warranty Period: Five years from date of Substantial Completion.


	2.01 PENETRATING WATER REPELLENTS
	A. Proprietary-Blend, Penetrating Water Repellent: Clear, consisting of one or several different resins (silanes or siloxanes or acrylics), polymers, stearates, or oils plus other compounds or products of components; and with 400 g/L or less of VOCs.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. BASF Construction Chemicals, LLC; Enviroseal 20.



	3.01 EXAMINATION
	1. Verify that surfaces are clean and dry according to water-repellent manufacturer's requirements. Check moisture content in number of representative locations recommended by manufacturer and by method recommended by manufacturer.

	3.02 PREPARATION
	1. Cast-in-Place Concrete and Concrete Unit Masonry: Remove oil, curing compounds, laitance, and other substances that inhibit penetration or performance of water repellents.
	B. Protect adjoining work, including mortar and sealant bond surfaces, from spillage or blow-over of water repellent. Cover adjoining and nearby surfaces of aluminum and glass if there is the possibility of water repellent being deposited on surfaces....
	1. Water-repellent work may precede sealant application only if sealant adhesion and compatibility have been tested and verified using substrate, water repellent, and sealant materials identical to those required.


	3.03 APPLICATION
	1. Precast Concrete: At Contractor's option, first application of water repellent on units may be completed before installing them. Mask mortar and sealant bond surfaces to prevent water repellent from migrating onto joint surfaces.

	3.04 CLEANING
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	08 71 00 Door HardwareREV
	SECTION 08 7100
	DOOR HARDWARE
	PART 1 - GENERAL
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.
	2. Types of finish hardware include, but is not limited to:
	b. Lockset, latchset and bolts
	c. Cylinders and keys
	d. Door closers
	e. Door silencers
	f. Door stops
	g. Door trim units
	h. Protection and kick plates
	i. Weatherstripping / door gasketing
	j. Door seals
	k. Door thresholds


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

	B. Samples: For each exposed product in each finish specified, in manufacturer's standard size.
	1. Tag Samples with full product description to coordinate Samples with door hardware schedule.

	C. Samples for Verification: For each type of exposed product, in each finish specified.
	1. Sample Size: Full-size units or minimum 2-by-4-inch (51-by-102-mm) Samples for sheet and 4-inch (102-mm) long Samples for other products.
	a. Full-size Samples will be returned to Contractor. Units that are acceptable and remain undamaged through submittal, review, and field comparison process may, after final check of operation, be incorporated into the Work, within limitations of keyin...

	2. Tag Samples with full product description to coordinate Samples with door hardware schedule.

	D. Door Hardware Schedule: Prepared by or under the supervision of Installer's Architectural Hardware Consultant. Coordinate door hardware schedule with doors, frames, and related work to ensure proper size, thickness, hand, function, and finish of do...
	1. Submittal Sequence: Submit door hardware schedule concurrent with submissions of Product Data, Samples, and Shop Drawings. Coordinate submission of door hardware schedule with scheduling requirements of other work to facilitate the fabrication of o...
	2. Format: Use same scheduling sequence and format and use same door numbers as in door hardware schedule in the Contract Documents.
	3. Content: Include the following information:
	a. Identification number, location, hand, fire rating, size, and material of each door and frame.
	b. Locations of each door hardware set, cross-referenced to Drawings on floor plans and to door and frame schedule.
	c. Complete designations, including name and manufacturer, type, style, function, size, quantity, function, and finish of each door hardware product.
	d. Description of electrified door hardware sequences of operation and interfaces with other building control systems.
	e. Fastenings and other installation information.
	f. Explanation of abbreviations, symbols, and designations contained in door hardware schedule.
	g. Mounting locations for door hardware.
	h. List of related door devices specified in other Sections for each door and frame.


	E. Keying Schedule: Prepared by or under the supervision of Installer's Architectural Hardware Consultant, detailing Owner's final keying instructions for locks. Include schematic keying diagram and index each key set to unique door designations that ...
	A. Qualification Data: For Installer and Architectural Hardware Consultant.
	B. Sample Warranty: For special warranty.
	A. Maintenance Data: For each type of door hardware to include in maintenance manuals.
	B. Schedules: Final door hardware and keying schedule.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Protection:
	1. Hardware to be stored at the jobsite in a safe, dry place with all labels intact and legible at time of installation.
	2. Use all means to protect hardware before, during, and after installation. Do not allow product to become wet or damp.

	B. Replacements – In the event of damage, including water intrusion, immediately make all repairs and replacements necessary to the approval of the Architect and at no additional cost to the Owner.
	C. Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to Project site.
	D. Tag each item or package separately with identification coordinated with the final door hardware schedule, and include installation instructions, templates, and necessary fasteners with each item or package.
	E. Deliver keys to manufacturer of key control system for subsequent delivery to Owner.
	F. Deliver keys and permanent cores to Owner by registered mail or overnight package service.
	A. Special Warranty: Manufacturer agrees to repair or replace components of door hardware that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures including excessive deflection, cracking, or breakage.
	b. Faulty operation of doors and door hardware.
	c. Deterioration of metals, metal finishes, and other materials beyond normal weathering and use.

	2. Warranty Period: Three years from date of Substantial Completion unless otherwise indicated below:
	a. Manual Closers: 10 years from date of Substantial Completion.


	PART 2 - PRODUCTS

	2.1 MANUFACTURERS
	A. Source Limitations: Obtain each type of door hardware from single manufacturer.
	1. Provide electrified door hardware from same manufacturer as mechanical door hardware unless otherwise indicated. Manufacturers that perform electrical modifications and that are listed by a testing and inspecting agency acceptable to authorities ha...


	2.5 MECHANICAL LOCKS AND LATCHES
	A. Lock Functions: As indicated in door hardware schedule.
	B. Lock Throw: Comply with testing requirements for length of bolts required for labeled fire doors, and as follows:
	1. Mortise Locks: Minimum 3/4-inch latchbolt throw.

	C. Lock Backset:  2-3/4 inches, unless otherwise indicated.
	D. Lock Trim:
	1. Description: ADA accessible, "L" shaped lever consisting of a round spindle and rectangular profile lever, with hooked end returning to within 1/2 inch of door face; and a flat profile, square edged, rectangular escutcheon plate 1-3/4 inches wide b...
	2. Levers: Cast.
	a. Stainless Steel.
	b. Schlage; "Longitude"

	3. Escutcheons (Roses): Solid Stainless Steel.
	4. Dummy Trim: Match lever lock trim and escutcheons.

	E. Strikes: Provide manufacturer's standard strike for each lock bolt or latchbolt complying with requirements indicated for applicable lock or latch and with strike box and curved lip extended to protect frame; finished to match lock or latch.
	1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by manufacturer.
	2. Aluminum-Frame Strike Box: Manufacturer's special strike box fabricated for aluminum framing.

	F. Mortise Locks:  BHMA A156.13; Grade 1; stamped steel case with steel or brass parts; Series 1000.
	1. Function as indicated in Hardware Schedule for each unit.
	2. Base Metal: Stainless steel for all exposed parts
	3. Finish: BHMA 32D Satin Stainless Steel
	4. Basis-of-Design Product: Subject to compliance with requirements, provide Schlage Commercial Lock Division; an Allegion company; L Series (Mortise); or comparable products by one of the following:

	A. Door Gasketing: BHMA A156.22; with resilient or flexible seal strips that are easily replaceable and readily available from stocks maintained by manufacturer.
	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:
	a. Pemko Manufacturing Co.
	b. Reese Enterprises, Inc..
	c. Zero International, Inc.


	B. Maximum Air Leakage: When tested according to ASTM E283 with tested pressure differential of 0.3-inch wg (75 Pa), as follows:
	1. Gasketing on Single Doors: 0.3 cfm/sq. ft. (3 cu. m per minute/sq. m) of door opening.
	2. Gasketing on Double Doors: 0.50 cfm per ft. (0.000774 cu. m/s per m) of door opening.

	C. Adhesive-Backed Perimeter Gasketing:  Neoprene bulb gasket material applied to frame rabbet with self-adhesive.
	PART 3 - EXECUTION
	B. Gate Hardware
	1. Single Leaf
	2. Double Leaf


	3
	6
	END OF SECTION

	08 84 00 Plastic Glazing
	SECTION 08 84 00
	PLASTIC GLAZING
	PART 1 - GENERAL
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.
	PART 2 - PRODUCTS
	PART 3 - EXECUTION


	08 91 19 Fixed Louvers
	SECTION 08 91 19
	LOUVERS AND VENTS
	PART 1 - GENERAL
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.
	PART 2 - PRODUCTS
	PART 3 - EXECUTION


	09 96 00 High-Performance Coatings
	SECTION 09 96 00
	HIGH-PERFORMANCE COATINGS
	PART 1 - GENERAL
	PART 2 - PRODUCTS
	PART 3 - EXECUTION


	22 00 00 Plumbing
	SECTION 22 00 00
	PART 1 - GENERAL
	1.01 DESCRIPTION
	A. Related Documents:
	1. The other Contract Documents complement the requirements of this Section and apply to this Section
	2. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.
	3. Where requirements of this Section exceed those in other Contract Documents, Contractor shall comply with the requirements of this Section.

	B. Codes and Regulations:
	1. California Plumbing Code (CPC).
	2. California Mechanical Code (CMC).
	3. California Building Code (CBC).
	4. California Green Building Standard Code.
	5. National Fire Code (NFC).
	6. National Fire Protection Association (NFPA).
	7. Local Building Department.
	8. Local Fire Marshal.
	9. Office of the State Fire Marshall.
	10. In the event of conflict between or among specified requirements and pertinent regulations, the more stringent requirements will govern when so directed by the Architect.

	C. Scope of Work: (Plumbing Section Division 22)
	1. Material and labor including rough-in for and connection to fixtures, appliances and equipment are:
	a) FIRE WATER PIPING
	1) Fire sprinkler piping distribution per plans.

	b) FUEL GAS PIPING
	1) Liquid and vapor propane gas distribution, , meters, regulators and connections to all gas fired equipment.

	c) LAYOUT AND CUTTING
	1) Holes, chases, channels, the setting and erection of bolts, inserts, stands, brackets, stanchions, supports, sleeves, escutcheon plates, thimbles, hangers, conduits, and boxes.

	d) EXCAVATION, TRENCHING AND BACKFILL
	1) In connection with plumbing and piping work shown herein

	e) PIPE HANGERS, SUPPORTS, ANCHORS, GUIDES, EXPANSION JOINTS
	1) Including:
	a) Supports for equipment to which pipe is connected, such as tank supports
	b) Isolators-dielectric and vibration
	c) Anchors and thrust blocks of concrete, metal, etc.
	d) Seismic bracing
	(1) Anvil/Badger, Mason Industries, B-Line/TOLCO or approved equal.
	(2) Seismic hanger system design shall comply with CBC 2013 requirements and ASCE 7-05 and 7-10.



	f) SIGNS AND NOTICES
	g) TESTS
	1) Piping, for tightness
	2) Equipment for performance
	3) Operating instructions
	4) Final operation




	1.02 QUALITY ASSURANCE
	A. Use adequate numbers of skilled workers who are thoroughly trained and experienced in the necessary crafts and who are completely familiar with the specified requirements and the methods needed for proper performance of the Work of this Section.
	B. Without additional cost to the Owner, provide such other labor and materials as are required to complete the Work of this Section in accordance with the requirements of governmental agencies having jurisdiction, regardless of whether such materials...
	C. Welder's Qualifications:  Comply with ASME B31.8.  The pipe welder shall have a copy of a certified ASME B31.8 qualification test report.  Contractor shall also conduct a qualification test.  Submit each welder's identification symbols, assigned nu...

	1.03 SUBMITTALS
	A. Comply with pertinent provisions of Architectural Sections.
	B. Product Data:  Within 35 calendar days after the Contractor has received the Notice to Proceed, submit 6 copies of the following to the Architect for approval prior to acquisition:
	1. Materials list of items proposed to be provided under this Section.
	2. Manufacturer's specifications, catalog cuts, and other data needed to prove compliance with the specified requirements.  All pieces of equipment shall be clearly identified on corresponding manufacturer's literature being submitted.
	3. Shop Drawings or other data as required to indicate method of installing and attaching equipment, except where such details are fully shown on the Drawings.
	4. All submittals for the entire project shall be submitted at the same time.  Submittals shall be provided in PDF format.  Incomplete or noncompliant submittals may be rejected.


	1.04 DESIGN CHANGES CAUSED BY PRODUCT SUBSTITUTIONS
	A. Contractor shall pay costs of design and installation for changes resulting from substitution of alternate products. Acceptance of alternate products by Architect does not change this requirement.

	1.05 PRODUCT HANDLING
	A. Comply with pertinent provisions of Architectural Sections.


	PART 2 - PRODUCTS
	2.01 FIRE SPRINKLER PIPING
	A. Above Ground
	1. Above grade fire protection system pipe, Schedule 40 galvanized tube and fittings shall be approved and listed for use in fire protection systems.


	2.02 SPRINKLER HEADS
	A. Sprinklers shall be UL listed or FMG approved, with 175-psig minimum pressure rating. Sprinklers shall have 250-psig pressure rating if sprinklers are components of high-pressure piping system.
	B. Available Manufacturers:
	1. Grinnell Fire Protection.
	2. Reliable Automatic Sprinkler Co., Inc..
	3. Victaulic.
	4. Viking Corp.


	2.03 FIRE DEPARTMENT CONNECTION
	A. When required, appropriately lettered wall or free standing Fire Department Connection(s) shall be provided where schematically shown on the Drawings.
	B. Wall-Type, Fire Department Connection: UL 405, 175- psig minimum pressure rating; with corrosion-resistant-metal body with brass inlets, brass wall escutcheon plate, brass lugged caps with gaskets and brass chains, and brass lugged swivel connectio...
	1. Type: Flush, with two inlets and square or rectangular escutcheon plate.
	2. Type: Exposed, projecting with two inlets and round escutcheon plate.
	3. Finish: Polish chrome-plated, Rough chrome plated, Polished brass.


	2.04 GAS PIPING
	A. Below Ground
	1. Schedule 40, Seamless Steel Pipe all sizes ASTM A-53 with Buttweld Steel fittings ASTM-A-234
	2. Polyethylene (PE) Natural and Liquefied Petroleum Gas Yard Piping ASTM D2513 with Fusion Joints.  Provide Steel Transition Risers and Detectable Warning Tape.

	B. Above Ground
	1. Schedule 40, Seamless Steel Pipe all sizes.  ASTM A53 with Buttweld Steel fittings ASTM A 234


	2.05 VALVES
	A. Acceptable Manufacturers: Milwaukee, Hammond, Jomar, NIBCO, Watts, others as noted.

	2.06 HANGERS AND SUPPORTS
	A. In general, all pipe hangers and supports shall conform to the following except where special pipe hangers and supports are detailed on the Drawings.  In all cases hanger and support details on the Drawings shall take precedent over the following:
	B. Similar items by Anvil International, Erico-Caddy, or TOLCO/B-Line will be acceptable.
	C. Hanger Rods shall conform to the following table:
	D. Trapeze hangers may be used where parallel runs of pipe occur.  All rods on trapeze hangers shall be 1/2" minimum size.
	E. Hanger Support Spacing shall be as follows unless shown otherwise on the Drawings:
	1. Horizontal:
	a) Steel, Gas: Every 6 feet for 1/2 inch, 8 feet for 3/4 inch and 1 inch, and 10 feet for 1-1/4 inch and larger.


	F. Refer to the plumbing code for materials not listed above.
	G. Seismic restraint devices
	1. Available Manufactureres:
	2. Anvil/Badger
	3. Mason Industries
	4. B-Line Tolco Division of Eaton
	5. Seismic hanger system design shall meet the requirements of IBC, CBC and ASCE 7-05 and 7-10.


	2.07 WALL AND FLOOR PENETRATIONS
	A. Poured concrete walls and floors:
	1. Pipes penetrating poured concrete walls and floors shall be protected by providing the following:
	a) A Schedule 40 carbon steel sleeve one (1) size larger than the pipe.
	b) Protection shall end flush with the wall or floor surface.




	PART 3 - EXECUTION
	3.01 GENERAL CONDITIONS
	A. Examine the areas and conditions under which Work of this Section will be performed.  Conditions detrimental to timely and proper completion of the Work shall be brought to the attention of the Architect before the installation of materials.  Do no...
	B. All appliances, and appurtenances furnished with manufacturer's installation instructions shall be installed per those instructions.

	3.02 PLUMBING SYSTEM LAYOUT
	A. Lay out the plumbing system in careful coordination with the Drawings. Determine proper elevations for all components of the system and use only the minimum number of bends to produce a satisfactorily functioning system.
	B. Follow the general layout shown on the Drawings in all cases except where other Work may interfere.
	C. Lay out pipes to fall within partitions, walls, or roof cavities, and to not require furring other than as shown on the Drawings.

	3.03 PIPING INSTALLATION
	A. Pipe sizes as shown on drawings are Nominal Pipe Size (NPS) or Iron Pipe Size (IPS).  Drawings and indicate pipe sizing per the CPC and Standard Engineering Practice.  Pipe sizes shall be maintained to fixtures, appliances and equipment.  Approved ...
	B. All Propane gas piping under structures or concrete slabs will be installed in a protective vent sleeve.  Sleeves under a building will be vented to outside the building per detail on Plans.  Sleeves under concrete slabs will extend a minimum of 1 ...
	C. Gas piping shall be tapped off the top or side of pipe and ends of mains shall be provided with dirt legs.
	D. General:
	1. Proceed as rapidly as the building construction will permit.
	2. Thoroughly clean items before installation.  Cap pipe openings to exclude dirt until fixtures are installed and final connections have been made.
	3. Cut pipe accurately, and work into place without springing or forcing, properly clearing windows, doors, and other openings.  Excessive cutting or other weakening of the building will not be permitted.
	4. Show no tool marks or threads on exposed plated, polished, or enameled connections from fixtures.  Tape all finished surfaces to prevent damage during construction.
	5. Provide sufficient swing joints, ball joints, expansion loops, and devices necessary for a flexible piping system, whether or not shown on the Drawings.


	3.04 PIPE SUPPORT INSTALLATION
	A. Support pipes from structure with assemblies specified.  Provide auxiliary members, anchors, guides, and sway braces necessary to maintain pipe alignment and prevent excessive movement or strain on piping system or components;  allow  for expansion...
	B. Attach supports to structure with bolts, screws or concrete anchors, per support manufacturer’s requirements.

	3.05 VALVE INSTALLATION
	A. Provide valves in the gas systems.  Locate and arrange so as to give a complete regulation of apparatus, equipment, and fixtures.
	B. Provide valves in at least the following locations:
	1. Where shown on the Drawings.

	C. Locate valves for easy accessibility and maintenance.  Provide access panels for all hidden valves.
	D. All gas pressure regulating valves shall be vented to the atmosphere.

	3.06 WARRANTY
	A. The contractor shall warranty all of the systems for proper operation installed by the contractor for not less than one calendar year from date of project completion. This completion date shall be set by the Architect or owner.



	26 05 19 Low Voltage Electrical Power Conductors and Cables
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Wires and cables.
	2. Connectors.
	3. Lugs and pads.
	4. MC cable.


	1.03 SYSTEM DESCRIPTION
	A. Provide wires, cables, connectors, lugs, strain reliefs, racking insulators for a complete and operational electrical system.

	1.04 SUBMITTALS
	A. Submit in accordance with Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	B. Provide product data for the following equipment:
	1. Wires.
	2. Cables.
	3. Connectors.
	4. Lugs.
	5. Splice Kits.
	6. Strain Relief Fittings.
	7. Cable Racking and Insulators.

	C. Provide the insulation cable testing report in the project closeout documentation, refer to Closeout Requirements in the General Conditions portion of this specification.

	1.05 REGULATORY REQUIREMENTS
	A. Conform to requirements of the CEC, latest adopted version with amendments by local Authority Having Jurisdiction (AHJ).
	B. Furnish products listed by UL or other testing firm acceptable to AHJ.


	PART 2 -  PRODUCTS
	2.01 MANUFACTURERS
	A. Wires and Cables:  General Cable, Okonite, Southwire, or approved equal.
	B. Connectors:  Burndy, Ilsco, Thomas & Betts, or approved equal.
	C. Wire connectors shall be minimum 75 degree centigrade rated and properly sized for the number of conductors being connected, terminated, spliced etc.  All above grade connectors shall be solderless lug or plastic wire nut type, screw on, pressure c...
	D. Splices:
	1. Branch Circuit Splices:  Ideal, Scotch-Lock, 3M, or approved.
	2. Feeder Splices:  Compression barrel splice with two layers Scotch 23 and four layers of Scotch 33+ as vapor barrier.
	3. Screw Terminal Lugs.
	4. Kearney Split Bolt.

	E. MC and HFC Cable:  Alflex, AFC, or approved and shall meet all CEC Article 334 provisions.

	2.02 WIRES AND CABLES FOR LINE VOLTAGE SYSTEM AND CONTROLS.  WIRE AND CABLE SHALL BE:
	A. Copper, 600 volt rated throughout.  Conductors 14AWG to 10AWG, solid or stranded.  Conductors 8AWG and larger, stranded.
	B. Phase color to be consistent at all feeder terminations; A-B-C, top to bottom, left to right, front to back.  Phasing tape shall be permitted on sizes #6 and larger.
	C. Color Code Conductors as Follows:

	PHASE   208 VOLT
	A     Black
	B.     Red
	C.     Blue
	Neutral   White
	Ground   Green
	D. All conductors shall be copper unless otherwise noted.  Minimum size for individual conductors shall be #12 AWG unless otherwise noted.  Sizes #8 AWG and larger shall be stranded conductor.  Individual conductors shall be insulated with type, XHHW,...
	E. Insulation types THWN, THHN or XHHW.  Minimum insulation rating of 90C for branch circuits.
	F. [MC Cable:  High strength galvanized steel or aluminum flexible armor.  Full length minimum size No. 12 copper ground wire, THHN 90C conductors, full length tape marker.  Overall PVC or nylon cable tape.  Short circuit throat insulators, mechanical...
	G. Refer to signal and communications specification sections for cable requirements.

	2.03 CONNECTORS
	A. Copper Pads:  Drilled and tapped for multiple conductor terminals.
	B. Lugs:  Indent/compression type for use with stranded branch circuit or control conductors.
	C. Solid Conductor Branch Circuits:  Spring connectors, wire nuts, for conductors 18 through 8AWG.

	2.04 LUGS AND PADS
	A. Ampacity:  Cross-sectional area of pad for multiple conductor terminations to match ampere rating of panelboard bus or equipment line terminals.


	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Installation:  Conductors shall not be installed until after conduit systems are permanently in place.  Use an approved non hardening type wire pulling lubricant if lubricant is to be used.  Maintain all conduits and wire pulls free from foreign ma...
	B. Insulation: Use proper insulation types where temperature and environment are a factor.
	C. Splices at or below grade level shall be made with wet location rated and approved mechanical connectors and shall be encapsulated in epoxy or plastic molded poured kits.  The connections must be assured to be watertight.  Splices at or below grade...
	D. Labeling:  All conductors in panels, switchboards, terminal cabinets, vaults, pull boxes, and junction boxes shall be labeled with tape number markers indicating circuit number and identifying system.  All labeling shall be permanent.  In manholes ...
	E. All conductors, wiring, cable where installed below floor, slab or underground shall be considered wet locations, and shall be rated accordingly.  Non waterproof cabling is not allowed in any below grade or wet application.
	F. Cables routed together in cable tray shall be stacked, organized and tie wrapped together in a neat and workman like manner.  Random cable routing is not acceptable.
	G. Cable and conductors routed through pull boxes and vaults shall be properly supported on porcelain or equal insulators mounted on steel rack inserts.  Bend radius of cable or conductor shall not be less than six times the overall cable diameter.
	H. Wires and Cables:
	1. Conductor Installation:
	a. Install conductors in raceways having adequate, code size cross-sectional area for wires indicated.
	b. Install conductors with care to avoid damage to insulation.
	c. Do not apply greater tension on conductors than recommended by manufacturer during installation.
	d. Use of pulling compounds is permitted.  Clean residue from exposed conductors and raceway entrances after conductor installation.

	2. Conductor Size and Quantity:
	a. Install no conductors smaller than 12AWG unless otherwise shown.
	b. Provide all required conductors for a fully operable system.

	3. Provide dedicated neutrals (one neutral conductor for each phase conductor) in the following single phase circuits:
	a. Dimmer controlled circuits.
	b. Ground fault and arc fault protected circuits where a GFI and arc fault breakers are used in panelboards.
	c. Other electronic equipment which produces a high level of harmonic distortion including but not limited to computers, printers, plotters, copy machines, fax machines, where indicated.

	4. MC Cable shall be allowed for lighting branch circuiting in non-exposed but accessible ceiling areas.  Ceilings that are not accessible by definition shall not allow MC cable use.  Power feeders, and electrical branch circuit wiring shall utilize r...
	5. Conductors in Cabinets:
	a. Cable and train all wires in panels and cabinets for power and control neatly and uniformly.  Use plastic ties in panels and cabinets.
	b. Tie and bundle feeder conductors in wireways of panelboards.
	c. Hold conductors away from sharp metal edges.
	d. Connectors:  Retighten mechanical type lugs and connectors for conductors to equipment prior to Notice of Completion.



	3.02 FIELD QUALITY CONTROL
	A. Tests:
	1. Test conductor insulation on feeders of 400 amp and greater for conformity with 1000 volt megohmmeter.  Use Insulated Cable Engineers Association testing procedures.  Minimum insulation resistance acceptable is 1 megohm for systems 600 volts and be...
	2. Test Report:  Prepare a typed tabular report indicating the testing instrument, the feeder tested, amperage rating of the feeder, insulation type, voltage, the approximate length of the feeder, conduit type, and the measured resistance of the megoh...



	END OF SECTION

	26 05 26 Grounding and Bonding for Electrical Systems
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section Includes:
	1. Grounding and bonding requirements of electrical installations for personnel safety and to provide a low impedance path for possible ground fault currents as described in CEC Article 250.
	2. “Grounding electrode system” refers to all electrodes required by CEC, as well as including made, supplementary, lightning protection system and telecommunications system grounding electrodes.
	3. The terms “connect” and “bond” are used interchangeably in this specification and have the same meaning.

	B. Related Work:
	1. Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	2. Section 26 05 19, LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES.


	1.03 SUBMITTALS
	A. Submit in accordance with Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.


	PART 2 -  PRODUCTS
	2.01 GROUNDING AND BONDING CONDUCTORS
	A. Equipment grounding conductors shall be UL 83 insulated stranded copper, except that sizes No. 10 AWG and smaller shall be solid copper.  Insulation color shall be continuous green for all equipment grounding conductors, except that wire sizes No. ...
	B. Bonding conductors shall be ASTM B8 bare stranded copper, except that sizes No. 10 AWG and smaller shall be ASTM B1 solid bare copper wire.
	C. Conductor sizes shall not be less than what is shown on the drawings and not less than required by the CEC, whichever is greater.

	2.02 GROUND RODS
	A. Copperclad steel, 5/8" diameter by 8’ long, conforming to UL 467 unless otherwise noted on drawings and details.
	B. Quantity of rods shall be as required to obtain the specified ground resistance or additional rods shall be driven to obtain specified resistance or less.

	2.03 SPLICES AND TERMINATION COMPONENTS
	A. Components shall meet or exceed UL 467 and be clearly marked with the manufacturer, catalog number, and permitted conductor size(s).


	PART 3 -  EXECUTION
	3.01 GENERAL
	A. Ground in accordance with the CEC, as shown on drawings, and as hereinafter specified.
	B. System Grounding:
	1. Secondary service neutrals: Ground at the supply side of the secondary disconnecting means and at the related transformers.
	2. Separately derived systems (transformers downstream from the service entrance):  Ground the secondary neutral.

	C. Equipment Grounding: Metallic structures (including ductwork and building steel), enclosures, fire sprinklers, plumbing piping, raceways, junction boxes, outlet boxes, cabinets, machine frames, and other conductive items in close proximity with ele...

	3.02 INACCESSIBLE GROUNDING CONNECTIONS
	A. Make grounding connections which are buried or otherwise normally inaccessible (except connections for which periodic testing access is required) by exothermic weld.

	3.03 SECONDARY EQUIPMENT AND CIRCUITS
	A. Main Bonding Jumper: Bond the secondary service neutral to the ground bus in the service equipment.
	B. Metallic Piping, Building Steel, and Supplemental Electrode(s):
	1. Provide a grounding electrode conductor sized per CEC between the service equipment ground bus and all metallic water and gas pipe systems, building steel, and supplemental or made electrodes.  Jumper insulating joints in the metallic piping. All c...
	2. Provide a supplemental ground electrode and bond to the grounding electrode system.

	C. Service Disconnect: Provide a ground bar bolted to the enclosure with lugs for connecting the various grounding conductors.
	D. Switchgear, Switchboards, Unit Substations, and Motor Control Centers:
	1. Connect the various feeder equipment grounding conductors to the ground bus in the enclosure with suitable pressure connectors.
	2. For service entrance equipment, connect the grounding electrode conductor to the ground bus.
	3. Connect metallic conduits, which terminate without mechanical connection to the housing, by grounding bushings and grounding conductor to the equipment ground bus.

	E. Transformers:
	1. Exterior: Exterior transformers supplying interior service equipment shall have the neutral grounded at the transformer secondary.  Provide a grounding electrode at the transformer.
	2. Separately derived systems (transformers downstream from service equipment): Ground the secondary neutral at the transformer. Provide a grounding electrode conductor from the transformer to nearest component of the grounding electrode system and th...

	F. Conduit Systems:
	1. Ground all metallic conduit systems. All metallic conduit systems shall contain an equipment grounding conductor sized per CEC.
	2. Non metallic conduit systems shall contain an equipment grounding conductor.
	3. Metal conduit containing only a grounding conductor, and which is provided for mechanical protection of the conductor, shall be bonded to that conductor at the entrance and exit from the conduit.

	G. Feeders and Branch Circuits: Install equipment grounding conductors with all feeders, power and lighting branch circuits.
	H. Boxes, Cabinets, Enclosures, and Panelboards:
	1. Bond the equipment grounding conductor to each pullbox, junction box, outlet box, device box, cabinets, and other enclosures through which the conductor passes.
	2. Provide lugs in each box and enclosure for equipment grounding conductor termination.
	3. Provide ground bars in panelboards, bolted to the housing, with sufficient lugs to terminate the equipment grounding conductors.

	I. Motors and Starters: Provide lugs in motor terminal box and starter housing or motor control center compartment to terminate equipment grounding conductors.
	J. Receptacles shall not be grounded through their mounting screws. Ground with a jumper from the receptacle green ground terminal to the device box ground screw and the branch circuit equipment grounding conductor.
	K. Ground lighting fixtures to the equipment grounding conductor of the wiring system when the green ground is provided; otherwise, ground the fixtures through the conduit systems. Fixtures connected with flexible conduit shall have a green ground wir...
	L. Fixed electrical appliances and equipment shall be provided with a ground lug for termination of the equipment grounding conductor.
	M. Panelboard Bonding: The equipment grounding terminal buses of the normal and emergency branch circuit panelboards shall be bonded together with an insulated continuous copper conductor not less than No. 8 AWG where panels are in same room together ...

	3.04 CONDUCTIVE PIPING
	A. Bond all conductive piping systems, interior and exterior, to the building to the grounding electrode system. Bonding connections shall be made as close as practical to the equipment ground bus.

	3.05 GROUND RESISTANCE
	A. Grounding system resistance to ground shall not exceed 25 ohms.  Make necessary modifications or additions to the grounding electrode system for compliance without additional cost to the Owner. Final tests shall assure that this requirement is met ...
	B. Resistance of the grounding electrode system shall be measured using a four-terminal fall-of-potential method as defined in IEEE Standard 81.  Ground resistance measurements shall be made before the electrical distribution system is energized and s...
	C. Services Company interface point shall comply with their ground resistance requirements.
	D. Below-grade connections shall be visually inspected by the IOR prior to backfilling. The Contractor shall notify the IOR 24 hours before the connections are ready for inspection.
	E. Furnish a copy of tests to Owner at completion of project.

	3.06 GROUND ROD INSTALLATION
	A. Drive each rod vertically in the earth, not less than 7 1/2’ in depth.
	B. Where permanently concealed ground connections are required, make the connections by the exothermic process to form solid metal joints. Make accessible ground connections with mechanical pressure type ground connectors.
	C. Where rock prevents the driving of vertical ground rods, install angled ground rods or grounding electrodes in horizontal trenches to achieve the specified resistance.

	3.07 GROUNDING FOR RF/EMI CONTROL
	A. Install bonding jumpers to bond all conduit, cable trays, sleeves and equipment for low voltage signaling and data communications circuits. Bonding jumpers shall consist of 4” wide copper strip or two No. 10 copper conductors spaced minimum 4” apar...
	B.  Comply with the following when shielded cable is used for communication circuits.
	1. Shields shall be continuous throughout each circuit.
	2. Connect shield drain wires together at each circuit connection point and insulate from ground. Do not ground the shield.
	3. Do not connect shields from different circuits together.
	4. Shield shall be connected at one end only.  Connect shield to signal reference at the origin of the circuit.  Consult with equipment manufacturer to determine signal reference.




	26 05 33 Raceways and Boxes for Electrical Systems
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Conduit and fittings.
	2. Outlet boxes.
	3. Weatherproof outlet boxes.
	4. Junction and pull boxes.
	5. Floor boxes and poke-through.
	6. Cabinets, termination cabinets.
	7. Gutters.
	8. Concrete boxes and vaults.
	9. Fiberglass or composite boxes and vaults.
	10. [Hazardous Location:  Sealing Fitting]

	B. Related Work:
	1. Installation of all wire, cable, conductor, boxes/gutters, pull ropes, fiber optic cable raceway, conduit, innerduct, cable sleeve and duct as described on the plans and/or as specified here-in.  This scope shall include pathways to be installed un...
	2. Listed products for termination, coupling, extending, benching supports of raceways shall be used.
	3. Raceways/boxes described by this section shall include, but not be limited to, power for site utilities and lighting, site and building communications, controls, fire alarm, security, access control, sound systems, data system, energy management sy...
	4. Protection of and cleanliness of pathways and raceways must be assured during the construction process in order to eliminate the possibility of debris entering the conduit, duct, pathway resulting in decreased wire capacity and potential damage to ...
	5. Pathways are shown in a diagrammatic way and are generally accurate as to routing, however, it is the Contractor’s responsibility as a means and methods process to coordinate with all other trades that require space within a building.  The Contract...
	6. It is the Contractor’s responsibility to insure that all raceway and boxes systems penetrate fire assemblies and sound rated assemblies in an approved manner using the appropriate and listed products for the purpose.
	7. Trenching and backfilling for all underground conduit systems installed by the Electrical Contractor shall be the responsibility of the Contractor.  Conduits shall have minimum cover requirement of 36” below finish grade with the exception of site ...
	8. Minimum conduit size shall be 1/2" except if plan shows or code requires larger size.  Exception:  Use minimum 3/4" for underslab and below grade applications outside of building exterior walls.
	9. All electrical, control, communications systems shall be installed in metallic conduit system.  This shall include but not be limited to all systems described in Section B.3 above, except for voice and data systems which shall be installed as descr...
	10. All line voltage wiring within the building shall be installed in metallic conduit.
	11. All conduit, concrete pads, underground concrete or fiberglass substructures shall be furnished and installed with the approved materials and type for the application.  Provide proper traffic control during construction as well as barriers and pro...
	12. Empty or future conduits shall be properly plugged with plastic caps or inserts with a 3/8” polyethylene pull rope.  Plastic or "duct" tape will not be acceptable.
	13. Exterior installations: After conductors are installed, seal conduit ends to prevent entrance of foreign material using pliable duct seal, caps or waterproof expanding foam.
	14. All low voltage systems including intercom, fire alarm, public address, etc. shall be in dedicated conduit systems
	15. Underground conduits entering building shall have the open end of conduit within building above the elevation of the conduit outside the building such that water cannot enter building through conduit.  If such a condition exists, a pull box outsid...
	16. No single conduit run of any type shall exceed 300 degrees of radius bend from termination box to termination box.
	17. Separate Raceway System:  Provide a separate dedicated raceway system for each system installed, do not combine different systems into a raceway or cable tray system, unless otherwise noted or allowed.
	18. Spare, Future Conduits:  Conduits labeled conduit only, spare, or for future use, shall be provided with a pullrope, capped at each end, labeled as spare with destination marked, and turned over to the Owner in an unused state.  Contractor shall n...
	19. Outlet System:  Provide electrical boxes and fittings as required for a complete installation.  Including but not limited to outlet boxes, junction boxes, pull boxes, bushings, locknuts, covers and all other necessary components.
	20. Code Compliance:  Comply with CEC as applicable to construction and installation of electrical boxes and fittings and size boxes according to CEC 312, 314 and 366 except as noted otherwise.
	21. Outlets to be flush mounted:  Maintain integrity of insulation and vapor barrier.  Unless otherwise noted, flush mount all outlet boxes.
	22. Provide putty pads of proper type around outlet boxes and/or as detailed on plan to meet sound transmission restrictions and fire ratings of walls.


	1.03 SUBMITTALS
	A. Provide Shop Drawings and Product Data for the Following Equipment:
	1. Conduit and fittings.
	2. Outlet boxes.
	3. Weatherproof outlet boxes.
	4. Junction and pull boxes.
	5. Floor boxes and poke-through.
	6. Cabinets, termination cabinets.
	7. Gutters.
	8. Concrete boxes and vaults.
	9. Fiberglass or composite boxes and vaults.
	10. Putty pads.
	11. Raceways
	12. [Hazardous Location:  Sealing Fitting]


	1.04 REGULATORY REQUIREMENTS
	A. Conform to requirements of the CEC, latest adopted version with amendments by local AHJs.
	B. Furnish products listed by UL or other independent and nationally recognized testing firm.


	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Heavy wall Rigid Non-Metallic Conduit, shall be PVC schedule 40 manufactured in accordance with NEMA Standard TC-2, UL-651 and WC 1094A specifications.
	B. Extra heavy wall non-metallic conduit, shall be PVC schedule 80 manufactured in accordance with NEMA Standard TC-2, UL-651 and WC 1094A specifications.
	C. Galvanized Rigid Steel (GRS) conduit shall be hot dipped galvanized, zinc coated and shall comply with Underwriters Laboratories UL-6, ANSI Specification C-80.1 and Federal Specification WW-C-581E.
	D. Electrical Metallic Tubing (EMT) shall be zinc coated, with a protective coating applied to the inside surface and shall comply with Underwriter Laboratories UL-797 ANSI Specification C-80.3 and Federal Specification WW-C-563A.
	E. Flexible Metal Conduit (FMC) shall be continuous wound reduced wall galvanized steel produced to UL standards.
	F. Liquid tight flexible metal conduit shall have a thermoplastic cover over a galvanized steel core containing an integral copper ground in sizes to 1 1/4" and shall be in compliance with UL standards and CEC Article 350.
	G. Manufacturers:
	1. Outlet Boxes:  Bowers, Raco, Steel City or equal.
	2. Weatherproof Outlet Boxes:  Bell, Red Dot, [Carlon] or equal.
	3. Floor Boxes:  Wiremold/Walker, Hubbell, Steel City, or equal.
	4. Junction and Pull Boxes:  Circle AW, Hoffman, Wireguard or equal.
	5. Box Extension Adapter:  Bell, Red Dot, [Carlon] or equal.
	6. Conduit Fittings:  O-Z Gedney, Thomas & Betts, or equal.
	7. Vaults:  Christy, Brooks, Utility Vault or equal.
	8. Putty pads:  3M, Hilti, or equal.
	9. Heavy wall rigid non-metallic conduit, Carlon, Certainteed, R&G Sloane or equal.
	10. Extra heavy wall non-metallic conduit, Carlon, Certainteed, R&G Sloane or equal.
	11. Galvanized Rigid Steel (GRS) conduit shall be hot dipped galvanized, zinc coated and shall comply with Underwriters Laboratories UL-6, ANSI Specification C-80.1 and Federal Specification WW-C-581E.
	12. Electrical Metallic Tubing (EMT) shall be zinc coated, with a protective coating applied to the inside surface and shall comply with Underwriter Laboratories UL-797 ANSI Specification C-80.3 and Federal Specification WW-C-563A.
	13. Flexible Metal Conduit (FMC), Alflex, American Flexible Conduit or equal.
	14. Liquid tight flexible metal conduit, Anacanda (type UA), Electri-flex Liquatite or equal.
	15. Surface mount raceway, Wiremold, Three Compartment Series 5500 or equal
	16. Wire basket tray, B-line, GS Metals, Cablofil or equal.
	17. Cable runway tray, B-line, CPI, Homaco or equal.
	18. Masonry Boxes, outlets in concrete, Raco Series 690 or equal.
	19. Exterior In-Grade Boxes for Non-Utility Company, Precast concrete or polymer concrete, Utility Vault and Christy.
	20. [Hazardous Location:  Sealing Fitting – Killark, Crouse-Hinds or Appleton.]


	2.02 OUTLET BOXES
	A. NEMA 1 gutter, junction and pull boxes shall be fabricated from code gage steel finished in grey enamel with screw cover fronts and concentric knockouts in all sides.
	B. NEMA 3R gutter, junction and pull boxes shall be fabricated from code gage galvanized steel with screw cover fronts and concentric knockouts in the bottom only.  Any penetrations to the side, top or back shall be weatherproofed in an approved manne...
	C. Steel outlet boxes and plaster rings shall be galvanized rigid assemblies, either one piece pressed or factory welded construction containing the size and number of knockouts required.  Steel outlet boxes shall be manufactured, sized and installed ...
	D. Luminaire Outlet:  minimum 4” square with correct plaster ring depth, minimum 1 1/2” deep with 3/8” luminaire stud if required.  Provide proper depth plaster ring on bracket outlets and on ceiling outlets.
	E. Multiple Devices:  Three or more devices at common location.  Install 1 piece gang boxes with 1 piece device plastering.  Install one device per gang unless otherwise allowed.
	F. Construction:  Provide galvanized steel interior outlet wiring boxes, of the type, shape and size, including depth of box, to suit each respective location and installation; constructed with stamped knockouts in back and sides, and with threaded ho...
	G. Accessories:  Provide outlet box accessories as required for each installation, including mounting brackets, wallboard hangers, extension rings, plaster rings, luminaire studs, cable clamps and metal straps for supporting outlet boxes, compatible w...

	2.03 WEATHERPROOF OUTLET BOXES
	A. Construction:  Provide corrosion-resistant cast iron, with zinc finish, weatherproof outlet wiring boxes, of the type, shape and size, including depth of box, with threaded conduit ends, cast metal face plate with spring-hinged waterproof cap suita...
	B. Surface mounted die cast aluminum device boxes shall be provided with screw holes to accommodate cast device covers.
	C. Cover plates on outlet boxes mounted flush in the wall shall be gasketed to the wall in a watertight manner.  Weatherproof boxes in wet locations as described in CEC 406.8 (B) shall be provided with a “while-in-use” cover; red dot ‘CK’ Series of al...

	2.04 JUNCTION AND PULL BOXES
	A. Construction:  Provide galvanized sheet steel junction and pull boxes, with screw-on covers; of the type shape and size, to suit each respective location and installation; with welded seams and equipped with steel nuts, bolts, screws and washers.
	B. Location:
	1. Install junction boxes above accessible ceilings for drops into walls for receptacle outlets from overhead.
	2. Install junction boxes and pull boxes as required to facilitate the installation of conductors and limiting the accumulated angular sum of bends between boxes, cabinets and appliances to 300 degrees.
	3. Locations:  Junction boxes shall be located only where necessary and only in equipment rooms, closets, and accessible attic and underfloor spaces.  A horizontal distance of 24” shall separate outlet boxes on opposite sides of occupancy separation w...
	4. Labeling:  Junction box covers shall be marked with indelible ink indicated the circuit numbers passing through the box.


	2.05 BOX EXTENSION ADAPTER
	A. Construction:  Diecast aluminum
	B. Location:  Install over flush wall outlet boxes to permit flexible raceway extension from flush outlet to fixed or movable equipment.

	2.06 CONDUIT FITTINGS
	A. Requirements:  Provide corrosion-resistant punched-steel box knockout closures, conduit locknuts and plastic conduit bushings of the type and size to suit each respective use and installation.
	B. Steel boxes may allow for field knock-out modifications, but shall in all other ways conform to code requirements.

	2.07 EXTERIOR IN-GRADE BOXES FOR NON-UTILITY COMPANY USE SHALL BE:
	A. Precast concrete or polymer concrete type with full bottoms and draining into gravel drywell.  .  Open bottom splice/pull boxes 24” x 36” and smaller shall be open bottom, with minimum 12” of gravel below for drainage.
	B. Flushmount in hardscape and 1” above grade in softscape.
	C. Provided with correct traffic type lid, i.e., full vehicular, intermediate incidental vehicular or pedestrian-rated as applicable stamped with “ELECTRIC”, “LIGHTING”, COMMUNICATIONS”, etc. cover identification as shown on the drawings or as applica...
	D. Provided with brass hold-down bolts in cover.
	E. Provided with necessary box extensions to gain proper depth.
	F. Seal all conduit in underground boxes with duct seal after conductors have been installed.

	2.08 HAZARDOUS LOCATION SEALING FITTING
	A. Copper free aluminum gas seal fitting to prevent passage of gases and vapor through electrical conduit.
	B. Provide proper sealing fitting listed for the hazard classification and orientation of installation.
	C. Include a drain canal and drain plug in installations which have a probability that liquid or vapor condensation may be trapped in raceway.
	D. Splices are not allowed in sealing fitting.
	E. Install packing fiber and sealing compound per manufacturers recommendations.

	2.09 IN-GRADE UTILITY COMPANY BOXES AND VAULTS
	A. In-grade boxes and pads for utility company, shall be as specified by the respective utility company with all of the company’s requirements and construction methods met.

	2.10 PUTTY PADS
	A. Intumescent moldable firestop putty designed to protect electrical outlet boxes.
	B. Designed to install around outside of outlet boxes.


	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Conduit systems listed below are for use in installations where they are permitted to be used by CEC and/or other occupancy restrictions.  The below installation methods do not intend to suggest that these materials be installed in conflict with an...
	B. Non-Metallic Rigid Conduit shall be used in concrete slabs, below concrete slabs on grade, or underground outside of a building slab or foundation.  Maintain minimum depth requirements and cover with appropriate fill material.  Minimum 4” of beddin...
	C. Galvanized Rigid Steel (GRS) conduit shall be used where exposed less than 8’–0” above finished grade to 18” below finished grade and where subject to physical damage.  Conduits shall be cut square and reamed to remove burrs and sharp edges.  Strap...
	D. Electrical Metallic Tubing (EMT) shall be used as allowed by code and as permitted by this specification.  It shall not be in contact with soil or the concrete slab on the ground floor of any structure.  Connectors and couplings shall be steel  set...
	E. Flexible conduit may be used where concealed in building construction or above dropped ceilings, but shall meet the following criteria: No individual circuit path from distribution panel to last device shall exceed a cumulative length of 30’ of fle...
	F. Underground conduits and transition to above grade/slab shall be as follows:
	1. PVC elbows allowed if top of elbow is minimum 18” BFG or below top of slab, otherwise GRS elbows are required.
	2. GRS elbows are required if conduit run is 150’ or greater.
	3. GRS risers are required from elbow below grade to equipment (device, outlet, panel, cabinet, etc.) above grade.
	4. GRS elbows/risers to be PVC coated or 10 MIL taped wrapped (1/2” lapped) to 3” above finish grade or top of slab.

	G. Conduit Supports: Conduit runs may be supported by one-hole and two-hole straps or supports as manufactured by Unistrut, Minerallac, Caddy or equals.  Supports may be fastened by means of anchors, shields, beam clamps, toggle bolts, or other approv...
	H. Bends and offsets shall be made with approved tools for the type of conduit being utilized.  Bends shall be made without kinking or destroying the smooth bore of the conduit.  Parallel conduits shall be run straight and true with bends uniform and ...
	I. Conduit Stub-outs below grade shall be capped with plastic cap, and identified by placing a pull box marked with correctly identified utility such as “Elec”, “Tel”, etc. Dimension for exact location on field record drawings.  Provide lids for prope...
	J. Conduit Seals:  Where below grade conduits enter structure through slab or retaining wall of building or basement, seal the inside of each conduit as follows:
	1. Provide damming material around conductors 3” into conduit.
	2. Fill 3” of conduit with 3M #2123 sealing compound.
	3. Wrap conductors where they exit the conduit with 3M #2229 "Scotch Seal" mastic tape.  Lap tape to approximate diameter of the raceway and wrap outside of conduit opening with (minimum) one turn.
	4. Use conduit sealing bushings type CSB (O-Z/Gedney) or equal.
	5. Empty conduits shall be sealed with standard non-hardening duct seal compound and then capped to prevent entrance of moisture and gases and to meet fire resistance requirements.
	6. Provide cable drip loop minimum 12” high.

	K. Marker tape: Place plastic yellow marker tape at 12” below finish grade along and above buried conduits.  Label tape "CAUTION: ELECTRICAL LINES BELOW" or similar wording.
	L. Conduits for high voltage (12kv) systems shall be separated from all other conduits by a minimum of 12”.  All power system conduits shall be separated from low voltage systems by a minimum of 12” when running parallel to each other and no less than...
	M. Medium voltage system conduits including 4,000 volt and above, shall be installed in conduit systems or duct banks that are concrete encased by a minimum of 3” of concrete.  Depth of conduits shall remain as specified elsewhere in this specificatio...
	N. Electrical and communications systems raceways routed underground shall not occupy the same trench as plumbing utilities such as sewer, water, storm drain, gas or other wet or dry gaseous utility system.  A minimum of 12” of undisturbed earth is re...
	O. Duct bank defined here-in shall be four or more conduits in a common trench, conduit spacers and saddles shall be required in all trenches where more than two conduits over 2” in diameter travel in the same trench.  Proper spacing between systems a...
	P. Conduits, routed below footings, slabs, grade beams, columns, and other structural elements shall be installed in strict compliance with structural details and criteria shown on structural plans.  Clearances below structural elements and sleeves th...
	Q. All conduit or raceways passing through fire rated walls, floors, or ceilings shall be installed with a listed penetration method which protects the opening to the same rating as the assembly and is non hardening.
	R. Expansion Joints
	1. Conduits 3” and larger, that are secured to the building structure on opposite sides of a building expansion joint, require expansion and deflection couplings.  Install the couplings in accordance with the manufacturer’s recommendations.
	2. Provide conduits smaller than 3” with junction boxes on both sides of the expansion joint.  Connect conduits to junction boxes with sufficient slack of flexible conduit to produce 5” vertical drop midway between the end.  All conduit shall have a c...

	S. Seismic Joints
	1. At seismic joints, provide conduits rigidly secured to the building structure on opposite sides of a building expansion joint with junction boxes or approved fittings, on both sides of the joint.  Connect conduits to junction boxes with sufficient ...

	T. Location:  Locate boxes and conduit bodies so as to ensure accessibility of electrical wiring.
	U. Anchoring:  Secure boxes rigidly to the substrate upon which they are being mounted, or solidly embed boxes in concrete or masonry.
	V. Special Application:  Provide weatherproof outlets for locations exposed to weather or moisture.
	W. Knockout Closures:  Provide knockout closures to cap unused knockout holes where blanks have been removed.
	X. Mount outlet boxes, unless otherwise required by ADA, or noted on drawings, the following distances above the finished floor:
	1. Receptacles, Telephone, TV & Data outlets. (measured to bottom of outlet box): +15".
	2. Outlet above counter (measured to top of outlet box): +46".
	3. Control (light) Switches. (measured to top of outlet box): +48".
	4. Fire Alarm Manual Pull Stations, T-stats. (measured to top of outlet box): +48".
	5. Fire Alarm Visuals: the lower of +80" to bottom of lens, or 6" below ceiling.
	6. Other Outlets:  As indicated in other sections of specifications or as detailed on drawings.

	Y. Coordinate all electrical device locations with the architectural floor plan and interior and exterior elevations to prevent mounting devices within elements that they may conflict such as cabinetry, mirrors, planters, etc.
	Z. Size outlet and junction boxes to minimum wire fill space requirements.  Upsize box as required to allow ease of wire installation and device installation.
	AA. Outlet and junction boxes in fire rated walls shall be gauged and spaced so as not to exceed the maximum penetration allowed by the assembly without compromising the fire rating.  If a conflict arises relative to a specific condition, the contract...



	26 05 46.13 Electric Utility Systems
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section Includes:
	1. Manholes, handholes and ducts to form a complete underground raceway system.
	2. “Duct” and “conduit”, and “raceway” are used interchangeably in this specification and have the same meaning.  Refer to Section 26 05 33, RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS for approved raceway and materials as well as execution.
	3. Scope of Work:  Furnishing, installation and connection of manholes, handholes and ducts to form a complete underground raceway system for distribution of electrical and signal systems and utility service entrance facilities.  This specification sh...

	B. Related Work:
	1. SITEWORK.
	2. FLATWORK.
	3. LANDSCAPING.
	4. Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	5. Section 26 05 33, RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS: Conduits, fittings and boxes for raceway systems.
	6. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS.


	1.03 SUBMITTALS
	A. Submit in accordance with Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	B.  Shop Drawings:
	1. Sufficient information, clearly presented, shall be included to determine compliance with drawings and specifications.
	2. Include manholes, handholes, duct materials, and hardware.  Proposed deviations from details on the drawings shall be clearly marked on the submittals.
	3. If necessary to locate manholes or handholes at locations other than shown on the drawings, show the proposed locations accurately on scaled site drawings.
	4. Precast manholes and handholes:  Submit detail drawings and design calculations for approval prior to installation.


	1.04 APPLICABLE PUBLICATIONS
	A. Publications listed below (including amendments, addenda, revisions, supplements, and errata) form a part of this specification to the extent referenced. Publications are referenced in the text by the basic designation only.
	B. Underwriters Laboratories, Inc. (UL):
	1. UL 467 Grounding and Bonding Equipment
	2. UL 651 Schedule 40 and 80 Rigid PVC Conduit
	3. UL 6 Electrical Rigid Metal Conduit-Steel

	C. National Fire Protection Association (NFPA):
	1. 70 California Electrical Code (CEC)

	D. National Electrical Manufacturers Association (NEMA):
	1. RN 1 Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and Intermediate Metal Conduit
	2. TC 2 Electrical Polyvinyl Chloride (PVC) Tubing And Conduit
	3. TC 3 PVC Fittings For Use With Rigid PVC Conduit And Tubing

	E. American Concrete Institute (ACI):
	1. 318 Building Code Requirements For Structural Concrete

	F. American Society for Testing and Materials (ASTM):
	1. C478 Standard Specification for Precast Reinforced Concrete Manhole Sections
	2. C478M Standard Specification for Precast Reinforced Concrete Manhole Sections (Metric).
	3. F512-95 Standard Specification for Smooth-Wall Polyvinyl Chloride (PVC) Conduit and Fittings for Underground Installation

	G. Utility company Handout Package and Construction Requirements for Underground and Substructure Installation.


	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Concrete:  ACI 318, 3000 psi minimum 28 day compressive strength.
	B. Reinforcing Steel: Number 4 minimum.
	C. Manhole Hardware:
	1. Frames and covers (traffic type).
	2. Sump frames and gratings.
	3. Pulling Irons: 7/8” diameter hot dipped galvanized steel bar with exposed triangular shaped opening.
	4. Cable supports:
	a. Cable stanchions, hot rolled, heavy duty, hot dipped galvanized "T" section steel   2 1/4" by 1/4" in size and punched with 14 holes on 1 1/2" centers for attaching cable arms.
	b. Cable arms, 3/16” gage, hot rolled, hot dipped galvanized sheet steel pressed to channel shape. Arms shall be approximately 2 1/2" wide and 14” long.
	c. Insulators for cable supports, high glazed, wet process porcelain.
	d. Spares:  Equip each cable stanchion with two spare cable arms and six spare insulators for future use.
	e. Miscellaneous hardware, hot dipped galvanized steel.


	D. Handhole Hardware:
	1. Frames and covers configuration as shown on the drawings.
	2. Pulling irons, 7/8” diameter galvanized steel bar with exposed triangular shaped opening.

	E. Cable supports are not required.
	F. Ground Rod Sleeve: Provide a 3” PVC sleeve in manhole floors so that a driven ground rod may be installed.
	G. Manholes and Handholes shall be precast units and be constructed as described below.  Units shall comply with ASTM C478, C478M.
	1. Size:  Plan area and clear height shall be not less than that shown on the drawings.
	2. Accessories, hardware, and facilities shall be the same as required for poured in place type.
	3. Assume ground water level 3’ below ground surface unless a higher water table is shown in the boring logs and adjust design accordingly.

	H. Ducts:
	1. Size shall be as shown on drawings.
	2. Ducts (concrete encased):
	a. Plastic Conduit:
	1) NEMA TC6 & 8 and TC9 plastic utilities conduit UL 651 and 651A Schedule 40 PVC.
	2) Duct shall be suitable for use with 90 degree C rated conductors.


	3. Ducts (direct burial):
	a. Plastic duct:
	1) NEMA TC2 and TC3, EPC-40, Type II.
	2) UL 651 and 651A, Schedule 40 Schedule 80 PVC.
	3) Duct shall be suitable for use with 75 degree C rated conductors.

	b. Rigid metal conduit, PVC-coated:  UL6 and NEMA RN1 galvanized rigid steel, threaded type, coated with PVC sheath bonded to the galvanized exterior surface, nominal 0.040” thick.


	I. Ground Rods: Per Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS.
	J. Ground Wire: Stranded bare copper No. 6 AWG minimum.
	K. Conduit Spacers: Prefabricated plastic.
	L. Warning Tape:  Standard 4 mil polyethylene 3” wide tape, detectable type, red with black letters, imprinted with “CAUTION BURIED ELECTRIC CABLE BELOW”.
	M. Pull Rope: Plastic with 200 pound minimum tensile strength.


	PART 3 -  EXECUTION
	3.01 TRENCHING
	A. Refer to EARTHWORK section of specification for trenching back-filling, and compaction requirements.
	B. Work with extreme care near existing ducts, conduits, cables, and other utilities to avoid damaging them.
	C. Cut the trenches neatly and uniformly for utility company trenches, notify for inspections by utility company a minimum of 48 hours in advance.
	D. Conduits to be installed under existing paved areas, roads, and railroad tracks which are not to be disturbed shall be protected into place.  Conduits shall be minimum 36” cover.
	E. Trench Preparation:  A 4” sand bedding is required if trench bottom is not rock free.  A 4” sand covering over the cable is required if the native backfill is not rock free.  Backfill and compaction should meet City, County, State and utility compa...
	F. Excavation:  Provide 6” gravel in bottom of excavated holes for subsurface transformers and all concrete boxes.  Spare gravel shall be available for final adjustment.  The Contractor is responsible for final grade level of enclosures and boxes.  No...
	G. Conduit Routing:  Sharp turns, bends, or other irregularities in the conduit must be avoided.  Minimum radius bends shall be as required by the serving utility company.  Every effort should be made to obtain a straight water tight conduit line.  Th...
	H. Conformance:  All work must conform to the utility company “handout package” and Specification 59 and/or 99.  Copies are available from the utility company upon request.
	I. Joint Trenching:  Maintain all required depths, clearance and separations as required by code, ordinance or utility company policies.  Coordinate with other utilities to confirm requirements.

	3.02 OTHER PADMOUNTED EQUIPMENT
	A. Provide adequately sized and reinforced concrete pads with openings for conduit(s) as necessary by the utility company and or the equipment manufacturer.
	B. A grounding system shall be installed at each padmounted piece of equipment including, but not limited to, a ground rod, grounding conductor, ufer, and ground grid (if called for).
	C. Padmounted equipment shall be bolted to concrete pad with minimum 5/8” x 7 1/2" anchor bolts, one in each of 4 corners of each section of padmounted equipment.



	26 05 53 Identification of Electrical Systems
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section Includes:
	1. Nameplates and warning signs where specified herein and as shown on contract documents including the following:
	a. Nameplates and warning signs permanently installed on all electrical equipment and devices including, but not limited to, the following items:
	1) Enclosures for transformers, switchboards, motor control, panels, pullboxes, cabinets, motors, generators, transfer switches.
	2) Enclosures for all separately enclosed devices including, but not limited to, disconnect switches, circuit breakers, contactors, time switches, control stations and relays, fire alarm panels and lighting control panel.
	3) Wall switches not within sight of outlet controlled.
	4) Special systems such as, but not limited to, telephone, fire alarm, warning and signal systems.  Identification shall be at each equipment rack, terminal cabinet, control panel, annunciator and pullbox.
	5) Devices mounted within and part of equipment including circuit breakers, switches, control devices, control transformers, relays, indication devices and instruments.


	2. Conductor and Cable Identification.

	B. Related Work:
	1. Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	2. Section 26 05 19, LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES.
	3. Section 26 13 00, MEDIUM VOLTAGE SWITCHGEAR (ABOVE 600 VOLTS).
	4. Section 26 13 02, SWITCHES, MEDIUM VOLTAGE (ABOVE 600 VOLTS).
	5. Section 26 24 16, PANELBOARDS.
	6. Section 26 28 16, ENCLOSED SWITCHES AND CIRCUIT BREAKERS.
	7. Section 26 24 13, SERVICE AND DISTRIBUTION SWITCHBOARD.


	1.03 SUBMITTALS
	A. Submit in accordance with Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.


	PART 2 -  PRODUCTS
	2.01 EQUIPMENT LABEL DESIGNATIONS
	A. Equipment labels indicating equipment designations both emergency and normal.  Designation data per drawings or to be supplied with shop drawings approval.
	B. Panelboard labels showing panel designation, voltage, phase and source.
	C. In accordance with CEC 110.16, provide arc flash protection warning labels on all switchboards, panelboards, distribution panels, transformers, safety switches, transfer equipment, etc.  Labels shall be per ANSI Z535.4 guidelines.

	2.02 MATERIALS
	A. For Labels:  Three layer laminated plastic or micarta with engraved white letters over black background.
	B. For Emergency Equipment:  Use engraved white letters over red background.
	C. For Warning Signs:  Minimum 18 gauge steel with red lettering on white porcelain enamel finish.
	D. Arc flash labels shall be provided as required by CEC Article 70E.
	E. Conductor tape number markers:  TayMac MX4280 Series non-fading permanent adhesive.


	PART 3 -  EXECUTION
	3.01 MOUNTING
	A. Equipment labels shall be mounted by self-tapping, threaded screws and bolts, or by rivets.  Adhesive types are not acceptable unless specifically noted in this section.
	B. Conductor tape markers shall be consistently placed for ready conductor identification.

	3.02 HEIGHTS ON LABELS
	A. Panelboards, Switchboards and Motor Control Centers and Special Systems Enclosures:  1/4" identify equipment designation; 1/8” identify voltage rating and source.
	B. Individual Circuit Breakers, Switches, and Motor Starters in Panelboards, Switchboards, and Motor Control Centers:  3/16” identify circuit and load served, including location of equipment.
	C. Enclosed Circuit Breakers, Enclosed Switches, and Motor Starters:  3/16” identify load served.
	D. Transformers:  3/16” identify equipment designation; 1/8” identify primary and secondary voltages, primary source and secondary load.  Include location of primary source or secondary load if remote from transformer.

	3.03 WARNING SIGNS
	A. Warning signs shall be permanently mounted with cadmium plated steel screws or nickel-plated brass bolts.
	B. Warning signs to read "DANGER - HIGH VOLTAGE", with letters 1 1/2" high, 3/16” stroke minimum.
	C. Provide warning sign on all doors or immediately next to door for equipment rooms, enclosures or closets containing equipment energized above 150 volts to ground as per CEC, and/or as directed by the Architect.  For interior finish spaces and inter...



	26 05 73 Overcurrent Protective Device Coordination
	PART 1 -  GENERAL
	1.01 DESCRIPTION
	A. This section specifies the requirements of the Overcurrent Protective Device Coordination.
	B. A short circuit and coordination study shall be prepared for the electrical overcurrent devices to be installed under this project to assure selective coordination, proper equipment and personnel protection.
	C. The study shall present an organized time current analysis of each protective device in series from the individual overcurrent device back to the utility and the on-site generator sources. The study shall reflect the operation of each device during...
	D. Implement as part of this contract, all manufacturer’s recommendations for maximum protection and best selective coordination at no additional cost to Owner.
	E. The Contractor shall furnish an ARC Flash analysis study per NFPA 70E – Standard For Electrical Safety In The Workplace, Reference Article 130.3 and Appendix D.

	1.02 RELATED WORK
	A. Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	B. Section 26 24 16, PANELBOARDS: Low voltage panelboards.
	C. Section 26 13 00, SWITCHGEAR, HIGH VOLTAGE (ABOVE 600 VOLTS): Primary distribution switchgear.
	D. Section 26 24 13, SERVICE AND DISTRIBUTION SWITCHBOARDS: Low voltage distribution switchboards.

	1.03 SUBMITTALS
	A. In accordance with Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL, submit the following:
	1. Complete short circuit and coordination study as described herein.
	2. Protective equipment shop drawings shall be submitted simultaneously with or after the protective device study. Protective equipment shop drawings will not be accepted prior to protective device study.
	3. Certification: Two weeks prior to final inspection, submit four copies of the following to the Engineer:
	a. Certification by the Contractor that the protective devices have been adjusted and set in accordance with the approved protective device study.
	b. Final setting values for each adjustable trip device.



	1.04 REFERENCES
	A. Institute of Electrical and Electronics Engineers, Inc. (IEEE):
	1. IEEE 141 – Recommended Practice for Electric Power Distribution and Coordination of Industrial and Commercial Power Systems
	2. IEEE 242 – Recommended Practice for Protection and Coordination of Industrial and Commercial Power Systems
	3. IEEE 399 – Recommended Practice for Industrial and Commercial Power System Analysis
	4. IEEE 241 – Recommended Practice for Electric Power Systems in Commercial Buildings
	5. IEEE 1015 – Recommended Practice for Applying Low-Voltage Circuit Breakers Used in Industrial and Commercial Power Systems.
	6. IEEE 1584 -  Guide for Performing Arc-Flash Hazard Calculations

	B. American National Standards Institute (ANSI):
	1. ANSI C57.12.00 – Standard General Requirements for Liquid-Immersed Distribution, Power, and Regulating Transformers
	2. ANSI C37.13 – Standard for Low Voltage AC Power Circuit Breakers Used in Enclosures
	3. ANSI C37.010 – Standard Application Guide for AC High Voltage Circuit Breakers Rated on a Symmetrical Current Basis
	4. ANSI C 37.41 – Standard Design Tests for High Voltage Fuses, Distribution Enclosed Single-Pole Air Switches, Fuse Disconnecting Switches and Accessories.

	C. The National Fire Protection Association (NFPA)
	1. NFPA 70 - National Electrical Code, latest edition
	2. NFPA 70E – Standard for Electrical Safety in the Workplace


	1.05 QUALIFICATIONS
	The protective device study shall be prepared by qualified engineers of the high voltage switchgear manufacturer or an approved consultant.  The Contractor is responsible for providing all pertinent information required by the preparers to complete th...

	1.06 REQUIREMENTS
	A. The complete study shall include a system one line diagram, short circuit and ground fault analysis, and protective coordination plots.
	B. One Line Diagram:
	1. Show on the one line diagram, all electrical equipment and wiring to be protected by the overcurrent devices installed under this project.  Clearly show, on the one line, the schematic wiring of the electrical distribution system.
	2. Also show on the one line diagram the following specific information:
	a. Calculated fault impedance, X/R ratios, and short circuit values at each bus.
	b. Breaker and fuse ratings.
	c. Generator kW and Transformer kVA and voltage ratings, percent impedance, X/R ratios, and wiring connections.
	d. Voltage at each bus.
	e. Identification of each bus.
	f. Conduit material, feeder sizes, length, and X/R ratios.


	C. Short Circuit Study:
	1. Systematically calculate the fault impedance to determine the available short circuit and ground fault currents at each bus.  Incorporate the motor contribution in determining the momentary and interrupting ratings of the protective devices.
	2. The study shall be calculated by means of a computer program.  Pertinent data and the rationale employed in developing the calculations shall be incorporated in the introductory remarks of the study.
	3. Present the data determined by the short circuit study in a table format.  Include the following:
	a. Device identification.
	b. Operating voltage.
	c. Protective device.
	d. Device rating.


	D. Calculated short circuit current.
	E. Coordination Curves:
	1. Prepare the coordination curves to determine the required settings of protective devices to assure selective coordination.  Graphically illustrate on log paper that adequate time separation exists between series devices, including the utility compa...
	2. The following specific information shall also be shown on the coordination curves:
	a. Device identification.
	b. Voltage and current ratio for curves.
	c. 3-phase and 1-phase ANSI damage points for each transformer.
	d. No damage, melting, and clearing curves for fuses.
	e. Cable damage curves.
	f. Transformer inrush points.
	g. Maximum short circuit cutoff point.

	3. Develop a table to summarize the settings selected for the protective devices.  Include the following in the table:
	a. Device identification.
	b. Relay CT ratios, tap, time dial, and instantaneous pickup.
	c. Circuit breaker sensor rating, long time, short time, and instantaneous settings, and time bands.
	d. Fuse rating and type.
	e. Ground fault pickup and time delay.



	1.07 ANALYSIS
	A. Analyze the short circuit calculations, and highlight any equipment that is determined to be underrated as specified.  Propose approaches to effectively protect the underrated equipment.
	B. After developing the coordination curves, highlight areas lacking coordination.  Present a technical evaluation with a discussion of the logical compromises for best coordination.

	1.08 ADJUSTMENTS, SETTINGS AND MODIFICATIONS
	A. Necessary final field adjustments, settings and minor modifications shall be made to conform with the protective device study without additional cost to the Owner.
	B. All final circuit breaker and relay settings and fuse sizes shall be made in accordance with the recommendations of the protective device study.


	PART 2 -  PRODUCTS
	2.01 STUDIES
	A. Contractor to furnish short-circuit and protective device coordination studies as prepared by equipment manufacturer or an approved consultant.
	B. The contractor shall furnish an Arc Flash Hazard Analysis Study per NFPA 70E - Standard for Electrical Safety in the Workplace, reference Article 130.3 and Annex D.

	2.02 DATA COLLECTION
	A. Contractor shall furnish all data as required by the power system studies. The Engineer performing the short-circuit, protective device coordination and arc flash hazard analysis studies shall furnish the Contractor with a listing of required data ...
	B. Source combination may include present and future motors and generators.
	C. Load data utilized shall include proposed loads obtained from Contract Documents provided by Owner, or Contractor.
	D. Include fault contribution of existing motors in the study, with motors greater than 25 hp. The Contractor shall obtain required existing equipment data, if necessary, to satisfy the study requirements.

	2.03 SHORT-CIRCUIT AND PROTECTIVE DEVICE EVAULATION STUDY
	A. Use actual conductor impedances if known.  If unknown, use typical conductor impedances based on IEEE Standards 141-1993.
	B. Transformer design impedances shall be used when test impedances are not available.
	C. Provide the following:
	1. Calculation methods and assumptions
	2. Selected base per unit quantities
	3. One-line diagram of the system being evaluated
	4. Source impedance data, including electric utility system and motor fault contribution characteristics
	5. Typical calculations
	6. Tabulations of calculated quantities
	7. Results, conclusions, and recommendations.

	D. Calculate short-circuit momentary and interrupting duties for a three-phase bolted fault  at each:
	1. Electric utility’s supply termination point
	2. Incoming switchgear
	3. Unit substation primary and secondary terminals
	4. Low voltage switchgear
	5. Motor control centers
	6. Standby generators and automatic transfer switches
	7. Branch circuit panelboards
	8. Other significant locations throughout the system.

	E. For grounded systems, provide a bolted line-to-ground fault current study for areas as defined for the three-phase bolted fault short-circuit study.
	F. Protective Device Evaluation:
	1. Evaluate equipment and protective devices and compare to short circuit ratings
	2. Adequacy of switchgear, motor control centers, and panelboard bus bars to withstand short-circuit stresses
	3. Adequacy of transformer windings to withstand short-circuit stresses
	4. Cable and busway sizes for ability to withstand short-circuit heating
	5. Notify Owner in writing, of existing, circuit protective devices improperly rated for the calculated available fault current.


	2.04 PROTECTIVE DEVICE COORDINATION STUDY
	A. Proposed protective device coordination time-current curves shall be graphically displayed on log-log scale paper.
	B. Include on each curve sheet a complete title and one-line diagram with legend identifying the specific portion of the system covered.
	C. Terminate device characteristic curves at a point reflecting maximum symmetrical or asymmetrical fault current to which device is exposed.
	D. Identify device associated with each curve by manufacturer type, function, and, if applicable, tap, time delay, and instantaneous settings recommended.
	E. Plot the following characteristics on the curve sheets, where applicable:
	1. Electric utility’s protective device
	2. Medium voltage equipment relays
	3. Medium and low voltage fuses including manufacturer’s minimum melt, total clearing, tolerance, and damage bands
	4. Low voltage equipment circuit breaker trip devices, including manufacturer’s tolerance bands
	5. Transformer full-load current, magnetizing inrush current, and ANSI transformer withstand parameters
	6. Conductor damage curves
	7. Ground fault protective devices, as applicable
	8. Pertinent motor starting characteristics and motor damage points
	9. Pertinent generator short-circuit decrement curve and generator damage point
	10. Other system load protective devices for the largest branch circuit and the largest feeder circuit breaker in each motor control center.

	F. Provide adequate time margins between device characteristics such that selective operation is provided, while providing proper protection.

	2.05 ARC FLASH HAZARD ANALYSIS
	A. The arc flash hazard analysis shall be performed according to the IEEE 1584 equations that are presented in NFPA70E-2004, Annex D.
	B. When appropriate, the short circuit calculations and the clearing times of the phase overcurrent devices will be retrieved from the short-circuit and coordination study model.  Alternative methods shall be presented in the proposal.
	C. The flash protection boundary and the incident energy shall be calculated at all significant locations in the electrical distribution system (switchboards, switchgear, motor-control centers, panelboards, busway and splitters) where work could be pe...
	D. The Arc-Flash Hazard Analysis shall include all significant locations in 208 volt systems fed from transformers equal to or greater than 45 kVA.
	E. Safe working distances shall be specified for calculated fault locations based upon the calculated arc flash boundary considering an incident energy of 1.2 cal/cm2.
	F. The Arc Flash Hazard analysis shall include calculations for maximum and minimum contributions of fault current magnitude. The minimum calculation shall assume that the utility contribution is at a minimum and shall assume a minimum motor load. Con...
	G. Arc flash computation shall include both line and load side of main breaker calculations, where necessary.
	H. Arc Flash calculations shall be based on actual overcurrent protective device clearing time. Maximum clearing time will be capped at 2 seconds based on IEEE 1584-2002 section B.1.2.

	2.06 REPORT SECTIONS
	A. Input Data:
	1. Short-circuit reactance of rotating machines
	2. Cable and conduit materials
	3. Bus ducts
	4. Transformers
	5. Reactors
	6. Aerial lines
	7. Circuit resistance and reactive values.

	B. Short-Circuit Data:
	1. Source fault impedance and generator contributions
	2. X to R ratios
	3. Asymmetry factors
	4. Motor contributions
	5. Short circuit kVA
	6. Symmetrical and asymmetrical fault currents.

	C. Recommended Protective Device Settings:
	1. Phase and Ground Relays:
	a. Current transformer ratio
	b. Current setting
	c. Time setting
	d. Instantaneous setting
	e. Specialty non-overcurrent device settings
	f. Recommendations on improved relaying systems, if applicable.

	2. Circuit Breakers:
	a. Adjustable pickups and time delays (long time, short time, ground)
	b. Adjustable time-current characteristic
	c. Adjustable instantaneous pickup
	d. Recommendations on improved trip systems, if applicable.


	D. Incident energy and flash protection boundary calculations
	1. Arcing fault magnitude
	2. Device clearing time
	3. Duration of arc
	4. Arc flash boundary
	5. Working distance
	6. Incident energy
	7. Hazard Risk Category
	8. Recommendations for arc flash energy reduction



	PART 3 -  EXECUTION
	3.01 EQUIPMENT AND FIELD ADJUSTMENTS
	A. Adjust relay and protective device settings according to the recommended settings table provided by the coordination study. Field adjustments to be completed by the engineering service division of the equipment manufacturer under the Startup and Ac...
	B. Make modifications to equipment as required to accomplish conformance with short circuit and protective device coordination studies and include all recommendations.
	C. Following completion of all studies, acceptance testing and startup by the field engineering service division of the equipment manufacturer, a 2-year warranty shall be provided on all components manufactured by the engineering service parent manufa...

	3.02 ARC FLASH WARNING LABELS
	A. The Contractor shall provide a 3.5 in. x 5 in. thermal transfer type label of high adhesion polyester for each work location analyzed, a sample is included in this specification.
	B. The label shall have an orange header with the wording, “WARNING, ARC FLASH HAZARD”, and shall include the following information:
	1. Location designation
	2. Nominal voltage
	3. Flash protection boundary
	4. Hazard risk category
	5. Incident energy
	6. Working distance
	7. Engineering report number, revision number and issue date.

	C. Labels shall be machine printed, with no field markings.
	D. Arc flash labels shall be provided in the following manner and all labels shall be based on recommended overcurrent device settings.
	1. For each 600, 480 and applicable 208 volt panelboards, one arc flash label shall be provided.
	2. For each motor control center, one arc flash label shall be provided.
	3. For each low voltage switchboard, one arc flash label shall be provided.
	4. For each switchgear, one flash label shall be provided.
	5. For medium voltage switches one arc flash label shall be provided

	E. Labels shall be field installed by the engineering service division of the equipment manufacturer under the Startup and Acceptance Testing contract portion.

	3.03 ARC FLASH TRAINING
	A. The equipment vendor shall train personnel of the potential arc flash hazards associated with working on energized equipment (minimum of 4 hours). Maintenance procedures in accordance with the requirements of NFPA 70E, Standard For Electrical Safet...



	26 24 13 Service and Distribution Switchboard
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section Includes:
	1. Service and distribution switchboard where shown on the contract drawings and specified herein.


	1.03 QUALITY ASSURANCE
	A. Conform to applicable Codes and NEMA, ANSI and IEEE Standards.

	1.04 SUBMITTALS
	A. Submit in accordance with Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	B. Shop Drawings shall show and contain the following information:
	1. Plans showing top and bottom of switchboards.
	2. Front, rear and side elevations of switchboards.
	3. Schematic Wiring Diagrams showing the following:
	a. One-line diagram with each circuit numbered.
	b. Schedule showing circuit number, description and rating of protective device(s).
	c. Complete short circuit with standability of bus.

	4. One-half inch equal to one-foot scale drawings of electrical rooms or areas overall dimensions for equipment layout including space available for conduits and protective devices.



	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Each switchboard shall be U.L. listed deadfront, deadrear, completely self-supporting, with the required number of vertical sections bolted together to form one floorstanding switchboard.  Construction shall be NEMA Class II with line and load and ...
	B. Service and distribution sections shall contain circuit breakers, fusible switches, and combination motor starters, with shunt trips, motor operators, ground fault protection, and other accessories, as indicated on the Drawings, as well as provisio...
	C. Finish:  Interior finish shall be a gray lacquer or enamel; exterior finish shall be a gray baked-on enamel or lacquer.  Apply all finish coatings over a rust-inhibiting metal primer.
	D. Identification:  Each switchboard shall have an engraved laminated plastic nameplate identifying the switchboard as designated and located on the Contract Drawings, and indicating voltage, phase, and number of system conductors.  For example, "Swit...


	PART 3 -  EXECUTION
	3.01 GENERAL INSTALLATION
	A. Switchboard(s) shall be securely bolted to the flooring or structure.  Final attachment means shall be in compliance with the seismic requirements of governing authority.  Shop Drawings indicating the bolt down requirements shall be provided by the...
	B. Switchboard(s) shall be installed on a level floor, with shims provided where necessary to attain both horizontal and vertical "plumb" conditions.
	C. Switchboard(s) equipment shall be protected during construction in such a manner to prevent plaster, paint, dust, etc. from defacing the finish of equipment.  Prior to final acceptance of the equipment, the interior of the equipment shall be cleane...
	D. All floor mounted switchgear and panelboards shall be sealed with caulking between bottom of metal housing and the concrete pad or slab to prevent entrance of dust and debris.
	E. All openings in switchgear and panelboards that are unused shall be sealed with bolts and washers.  Use caulking where holes or openings cannot be sealed by way of a washer, or bolts or conduit seals.
	F. All ventilated openings in panelboards and switchboards shall be furnished with dust filters to prevent entrance of dust and debris.
	G. No operating handles in any switchboard shall be located above 6’- 6” above finish floor.  Code clearances on all sides of the switchboard equipment shall be maintained.
	H. Switchboards shall be mechanically grounded to the grounding system.
	I. Furnish ammeters, voltmeters, current and potential transformers, test blocks, control switches, fuses and circuit breakers, and other devices as indicated on the Drawings.  Meters shall be switchboard type semi-flush mounted, with phase selector s...
	J. For solidly grounded "wye" services of more than 150 volts to ground, but not exceeding 600 volts phase to phase, provide ground fault protection of equipment for each service disconnecting means for services rated 1000 amperes or more, without a s...
	K. Ground fault sensors shall be zero sequence type unless indicated otherwise on the drawings.  Trip settings shall be as indicated on the drawings or as directed by the Engineer.
	L. Protection:  Keep switchboards covered during construction operations.  Clean interior and exterior after all connections are completed.  Factory connections shall be checked and re-torqued tight as required.  Damage shall be field or factory repai...
	M. Operational Test of the ground fault protection system using the primary current injection method shall be performed by qualified personnel with suitable testing/recording equipment in the presence of the Owner. Provide the Owner with a "Certified ...

	3.02 ACCEPTANCE TESTING OF SWITCHGEAR AND SWITCHBOARD ASSEMBLIES
	A. General:
	1. Inspect for physical damage.
	2. Compare equipment nameplate information with latest single line diagram and report discrepancies.
	3. Inspect for proper alignment, anchorage and grounding.
	4. Check tightness of accessible bolted bus joints by calibrated torque wrench method.  Refer to manufacturer's instruction for proper foot pound levels.
	5. Key interlock systems shall be physically tested to insure proper function.
	a. Closure attempt shall be made on locked open devices.  Opening attempt shall be made on locked closed devices.
	b. Key exchange shall be made with devices operated in off-normal positions.

	6. All doors, panels and sections shall be inspected for paint, dents, scratches.




	26 24 16 Panelboards
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of this Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section Includes:
	1. Panelboards.

	B. Related Work:
	1. Division 09 “PAINTING”: Identification and painting of panelboards.
	2. Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	3. Section 26 05 73 OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY: Requirements for the over current protective devices to be installed to ensure proper equipment and personnel protection.
	4. Section 26 05 33, RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS.
	5. Section 26 05 19, LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES (600 VOLTS AND BELOW): Cables and wiring.
	6. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: Requirements for personnel safety and to provide a low impedance path for possible ground fault currents.


	1.03 SUBMITTALS
	A. Submit in accordance with Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.

	1.04 APPLICABLE PUBLICATIONS
	A. Publications listed below (including amendments, addenda, revisions, supplements and errata) form a part of this specification to the extent referenced. Publications are referenced in the text by the basic designation only.
	B. Underwriters Laboratories, Inc. (UL):
	1. No. 50 Enclosures for Electrical Equipment
	2. No. 67 Panelboards
	3. No. 489 Molded Case Circuit Breakers and Circuit Breaker enclosures

	C. National Fire Protection Association (NFPA):
	1. No. 70-2016 California Electrical Code (CEC)

	D. National Electrical Manufacturers Association (NEMA):
	1. No. PB-1 Panelboards.
	2. No. AB-3 Molded Case Circuit Breakers and Their Application.



	PART 2 -  PRODUCTS
	2.01 PANELBOARDS
	A. Panelboards shall be in accordance with UL, NEMA, NEC, CEC and as shown on the drawings.  Approved manufacturers are Cutler Hammer, Square D, and Seimens
	B. Panelboards shall be standard manufactured products.  All components of the panelboards shall be the product and assembly of the same manufacturer.  All similar units of all panelboards to be of the same manufacturer.
	C. All panelboards shall be dead front safety type.  Arrange sections for easy removal without disturbing other sections.
	D. All panelboards shall be completely factory assembled with molded case circuit breakers.  All factory wiring shall be checked for correct tightness and visually inspected to insure that bussing and terminations have not become loose in transit to j...
	E. Panelboards shall have main breaker or main lugs, bus size, voltage, phase, top or bottom feed, and flush or surface mounting as scheduled on the drawings.  Refer to single line diagram and panel schedules on drawings.  Terminals shall be minimum 7...
	F. Panelboards shall have the following features:
	1. Nonreduced size copper bus bars, and connection straps bolted together and rigidly supported on molded insulators.  Bus bar taps for panels with single pole branches shall be arranged for sequence phasing of branch circuit devices.
	2. Full size neutral bar, mounted on insulated supports.
	3. Ground bar and isolation ground bar (where called for in panel schedule) with sufficient terminals for all grounding wires. Buses braced for the available short circuit current.
	4. All breakers and phase bus connections shall be arranged so that it will be possible to substitute a 2-pole breaker for two single pole breakers, and a 3-pole breaker for three single pole breakers, when trip is 30 amps or less and frame size is 10...
	5. Design interior so that protective devices can be replaced without removing adjacent units, main bus connectors, and without drilling or tapping.
	6. Where designated on panel schedule as "space", include all necessary bussing, device support and connections.  Provide blank cover for each space.
	7. In two section panelboards, the main bus in each section shall be full size.  The first section shall be furnished with subfeed lugs on the line side with cable connections to the second section. Panelboard sections with tapped bus or crossover bus...
	8. Series rated panelboards are not permitted.
	9. Label all panels in accordance with Section 26 05 53, IDENTIFICATION OF ELECTRICAL SYSTEMS.
	10. Recessed panel space conduit:  Provide (1) ¾ inch spare conduit stubbed to accessible ceiling space and/or interstitial space below floor for every (5) spaces and spares indicated on panel schedules.

	G. Panelboards serving as building mains shall be “service entrance rated” and UL Listed as “service equipment”.

	2.02 CABINETS AND TRIMS
	A. Cabinets:
	1. Provide galvanized steel cabinets to house panelboards.  Cabinets for outdoor panels shall be factory primed and suitably treated with a corrosion-resisting paint finish meeting UL standard for outdoor applications.
	2. All ventilated openings in panelboards and switchboards, shall be furnished with dust filters to prevent entrance of dust and debris.
	3. Cabinets for panelboards may be of one piece formed steel or of formed sheet steel with end and side panels welded, riveted, or bolted as required.
	4. Provide necessary hardware for "in" and "out" adjustment of panel interior.
	5. Cabinets for two section panelboards shall be arranged side by side, and shall be the same height. Flush mounted cabinets should be 1 1/2" apart and coupled by conduit nipple if necessary.
	6. Gutter size in panel boxes, on all sides, shall be in accordance with the CEC. Penetrations through gutter to live area of the panelboard shall incorporate approved non-metallic-grommet type of insulation to protect wire passing through.

	B. Trims:
	1. Fabricate trim of sheet steel consisting of frame with door attached by concealed hinges.  Provide flush or surface trim as shown on the drawings.
	2. Flush trims shall overlap the box by at least 3/4" all around.
	3. Surface trim shall have the same width and height as the box.
	4. Flush or surface trims shall not have ventilating openings.
	5. Secure trims to back boxes by indicating trim clamps.
	6. Provide a welded angle on rear of trim to support and align trim to cabinet.
	7. Provide separate trims for each section of multiple section panelboards.  Trims and doors of sections shall be of the same height.

	C. Doors:
	1. Provide doors with flush type latch and manufacturer's standard lock.  Doors over 48 inches in height shall have a vault handle and a three-point catch, arranged to fasten door at top, bottom, and center.
	2. In making switching devices accessible, doors shall not uncover any live parts.
	3. Provide concealed hinges welded to the doors and trims.
	4. For lighting or power contactors incorporated in panelboards, provide separate doors for the contactors.
	5. Provide keyed alike system for all panelboards.
	6. Provide a directory card, metal holder, and transparent cover. Permanently mount holders on inside of doors.

	D. Painting:
	1. Thoroughly clean and paint trims and doors at the factory with primer and manufacturer's standard finish.


	2.03 MOLDED CASE CIRCUIT BREAKERS FOR PANELBOARDS
	A. Breakers shall be UL listed and labeled, in accordance with the CEC, as shown on the drawings, and as specified.
	B. Circuit breakers in panelboards shall be bolt on type on phase bus bar or branch circuit bar.
	1. Molded case circuit breakers for lighting and appliance branch circuit panelboards shall have minimum interrupting rating as indicated or as dictated by Section 26 05 73 OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY.
	2. Molded case circuit breakers shall have automatic, trip free, non-adjustable, inverse time, and instantaneous magnetic trips for 100 ampere frame or less.  Magnetic trip shall be adjustable from 3 times to 10 times for breakers with 600 ampere fram...

	C. Breaker features shall be as follows:
	1. Integral housing of molded insulating material.
	2. Silver alloy contacts.
	3. Arc quenchers and phase barriers for each pole.
	4. Quick-make, quick-break, operating mechanisms.
	5. A trip element for each pole, thermal magnetic type with long time delay and instantaneous characteristics, a common trip bar for all poles and a single operator.
	6. Electrically and mechanically trip free.
	7. An operating handle which indicates ON, TRIPPED, and OFF positions.
	a. Line connections shall be bolted.
	b. Interrupting rating shall not be less than the maximum short circuit current available at the line terminals as indicated on the drawings, and as shown on the electrical system protective device study as required in Section 26 05 73 OVERCURRENT PRO...

	8. An overload on one pole of a multipole breaker shall automatically cause all the poles of the breaker to open.


	2.04 SEPARATELY ENCLOSED MOLDED CASE CIRCUIT BREAKERS
	A. Where separately enclosed molded case circuit breakers are shown on the drawings, provide circuit breakers in accordance with the applicable requirements of those specified for panelboards.
	B. Enclosures are to be of the NEMA types shown on the drawings. Where the types are not shown, they are to be the NEMA type most suitable for the environmental conditions where the breakers are being installed.


	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Installation shall be in accordance with CEC, as shown on the drawings, and as specified.
	B. Locate panelboards so that the present and future conduits can be conveniently connected. Coordinate the sizes and layout of cabinets within the designated spaces.  All equipment must be dimensioned in order to physically fit in the spaces provided...
	C. Install a typewritten schedule of circuits in each panelboard.  Include the room numbers (as finally described by the Owner) and items served on the cards.  Obtain final room numbers from Architect prior to creating schedule.
	D. Mount the panelboard so that maximum height of the top circuit breaker above finished floor shall not exceed 78 inches.
	E. For panelboards located in areas accessible to the public, paint the exposed surfaces of the trims, doors, and boxes with finishes to match surrounding surfaces after the panelboards have been installed.
	F. Circuit numbers shall correspond to the approved panel schedule.  Provide as-built drawings showing the actual circuit numbers being used for each device on each branch circuit if changes are required.
	G. Verify depth of all flush mounted enclosures in walls to be certain wall depth will accommodate panel depth prior to installation.
	H. All openings in switchgear and panelboards that are unused shall be sealed with bolts and washers.  Use caulking where holes or openings cannot be sealed by way of a washer, or bolts or conduit seals.
	I. Contractor shall include the services of an independent testing company to test GFI circuit breakers in distribution and main panelboards.



	26 27 26 Wiring Devices
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section Includes:
	1. Wiring devices.


	1.03 SUBMITTALS
	A. Submit in accordance with Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	B. Related Work:
	1. Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	2. Section 26 05 33, RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS.
	3. Section 26 05 19, LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES.
	4. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS.



	PART 2 -  PRODUCTS
	2.01 RECEPTACLES
	A. General: All receptacles shall be listed by Underwriters Laboratories, Inc.
	1. Mounting straps shall be plated steel, with break-off plaster ears and shall include a self-grounding feature (this feature does not substitute for a grounding conductor terminated on grounding strap of device).  Terminal screws shall be brass, bra...
	2. Receptacles shall be of a screw terminal type, “pressure type quick wire” terminations are not allowed.
	3. 15 ampere and 20 ampere, 125-volt and 250-volt non-locking receptacles shall be tamper resistant type receptacles unless the application is specifically listed as an exception to CEC 406.12.
	4. Receptacles shall be “wet rated” when used in an exterior location.

	B. Duplex receptacles shall be commercial grade single phase, 20 ampere, 120 volts, 2-pole, 3-wire, and conform to the NEMA 5-20R configuration in NEMA WD 6. The duplex type shall have bussing break-off feature for two-circuit operation. The ungrounde...
	1. Bodies shall be white in color. Contractor to verify device color with Architect prior to procurement.
	2. Switched duplex receptacles shall be wired so that only the top receptacle is switched. The remaining receptacle shall be unswitched.
	3. Controlled receptacles; installed per requirements of 2016 BUILDING ENERGY EFFICIENCY STANDARDS / Efficiency Standards, California Code of Regulations, Title 24, Part 6. SECTION 130.5 (d) – ELECTRICAL POWER DISTRIBUTION SYSTEMS as Circuit Controls ...
	4. Duplex Receptacles on Emergency Circuit: Receptacle bodies shall be red in color. Wall plates shall also be powder coat painted red finish.  Cover shall be labeled with panel and circuit number.
	5. Ground Fault Interrupter Duplex Receptacles: Shall be an integral unit suitable for mounting in a standard outlet box.
	a. Ground fault interrupter shall be commercial grade and consist of a differential current transformer, solid state sensing circuitry and a circuit interrupter switch. It shall be rated for operation on a 60 Hz, 120 volt, 20-ampere branch circuit.  D...


	C. Receptacles; 20, 30 and 50 ampere, 250 volts: Shall be complete and match with appropriate cord grip plug. Devices shall meet UL 231.
	D. Weatherproof Receptacles: Shall consist of a listed weather resistant duplex receptacle, mounted in box with a gasketed, while in use weatherproof, cast metal cover plate and cap receptacle opening. The cap shall be permanently attached to the cove...

	2.02 SWITCHES AND DIMMERS
	A. Toggle switches shall be totally enclosed tumbler type with bodies of phenolic compound.  Toggle handles color to match receptacle device color unless otherwise specified.
	1. Shall be single unit toggle, butt contact, quiet AC type, heavy-duty general-purpose use with an integral self grounding mounting strap with break-off plasters ears and be of a screw terminal type.
	2. Shall be color coded for current rating, listed by Underwriters Laboratories, Inc., and meet the requirements of NEMA WD 1, Heavy-Duty and UL 20.
	3. Ratings:
	a. 120 volt circuits: 20 amperes at 120-277 volts AC.
	b. 277 volt circuits: 20 amperes at 277 volts AC.

	4. The switches shall be mounted on the strike plate side of doors.
	5. Incorporate barriers between switches with multi-gang outlet boxes where required by the CEC.
	6. All toggle switches shall be of the same manufacturer.

	B. Dimmers: Incandescent lamp loads. Wall-mounted incandescent dimmers shall be specification grade with capability of raising and lowering the lighting from completely off to full intensity.  Dimmers shall maintain full load rating even when two or m...
	C. Dimmers:  Fluorescent lamp loads.  Wall-mounted fluorescent lamp dimmers shall be specification grade and shall be capable of raising and lowering the lighting from five percent light output.  Dimmers shall have low end intensity adjustment and mai...

	2.03 WALL PLATES
	A. Wall plates for switches and receptacles shall be thermo plastic.
	B. Standard NEMA design, so that products of different manufacturers will be interchangeable. Dimensions for openings in wall plates shall be accordance with NEMA WD1.
	C. For receptacles or switches ganged together, wall plates shall be a single ganged plate.
	D. Wall plates for data, telephone or other communication outlets shall be as specified in the associated specification.
	E. Surface mounted boxes, NEMA1, shall be industrial grade raised galvanized steel covers.  In shop areas all receptacles shall be dust proof and or waterproof where applicable.
	F. Waterproof device covers shall be cast iron, 4-corner screw type, for FS and FD type mounting.  Device covers shall be zinc galvanized finish.  Weatherproof covers shall be lockable.


	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Switches installed in hazardous areas shall be explosion proof type in accordance with the CEC and as shown on the drawings.
	B. Installation shall be in accordance with the CEC, NECA “Standard of Installation”, and as shown as on the drawings.
	C. Ground terminal of each receptacle shall be bonded to the outlet box with an approved green bonding jumper, and also be connected to the green equipment grounding conductor.
	D. General:  Devices shall be of the type specified herein.  All devices shall be installed with “pigtailed” leads from the outlet box.  No device shall be used in the “feed through” application.  Screw terminals shall be used to connect all devices t...
	E. Installation:  Devices and plates shall be installed in a “plumb” condition and must be flush with the finish surface of the wall where boxes are recessed.
	F. Mounting heights:  All control and convenience devices shall comply with California Code of Regulations Title 24 and ADA with respect to accessibility requirements.  Mounting heights indicated on plans shall have precedence.
	G. Install switches with the off position down.
	H. Clean debris from outlet boxes.
	I. Provide extension rings as required to bring outlet boxes flush with finished surface or casework.
	J. Test each receptacle device for proper polarity.



	26 28 16 Enclosed Switches and Circuit Breakers
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section Includes:
	1. Disconnect and safety switches where shown on the contract drawings and specified herein.


	1.03 SUBMITTALS
	A. Submit in accordance with Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	B. Related Work:
	1. Section 26 05 53, IDENTIFICATION OF ELECTRICAL SYSTEMS.



	PART 2 -  PRODUCTS
	2.01 GENERAL
	A. Approved Manufacturers:  Cutler Hammer, General Electric, ITE-Siemens and Square-D.
	B. Disconnect Switches:  Provide with devices enabling the switch to be locked in the open or closed positions.
	C. Manual Motor Switches:  Tumbler type rated 3HP, 240 Volts with or without overload heaters as required to protect equipment served.
	D. Externally Operable Safety Switches:  To have quick-make, quick-break mechanism, capable of switching 10 times switch rating, with cover interlock to prevent opening with switch in ON position and defeat mechanism for maintenance.
	E. Switches:  Shall be general duty (GD) for 240 volt and below and heavy duty (HD) for 277/480 volt type unless otherwise indicated.  Provide NEMA 1 enclosures for interior locations and NEMA 3R enclosures for exterior or wet locations.  Provide with...
	F. Fusible Switches:  Equip them with rejection clips for UL Class R fuses. Switches having a dual rating when used with dual element fuses shall have a rating so indicated and shall be confirmed by equipment vendor being connected.
	G. 600 Amperes or Less Fuses:  UL Class RKI with a minimum interrupting rating of 200,000 Amperes, Bussmann "Low-Peak Type" or equal.


	PART 3 -  EXECUTION
	3.01 GENERAL INSTALLATION
	A. Locations:  Install switches, disconnects and safety where indicated on the Contract Drawings or as required by CEC.
	B. Fastenings:  Securely fasten switches to structural members or unistrut support as directed by the manufacturer.
	C. Manual Motor Switches:  Install flush mounted in finished areas.
	D. Manual Motor Switches:  Install surface mounted in equipment rooms and non-finished areas.  Where installed above inaccessible ceilings provide access panels.
	E. Label all disconnect switches in accordance with Section 26 05 53, IDENTIFICATION OF ELECTRICAL SYSTEMS.
	F. Fuse:  All fuses shall be as indicated on the plan or as required by the equipment.  Verify fuse size with equipment manufacturer requirements, prior to installation.  Use current limiting fuses as indicated on plan.  Provide one spare fuse cabinet...
	G. Terminals shall be minimum 75 degree rated.



	26 050 0 Common Work Results for Electrical
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of this Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section Includes:
	1. Materials and equipment shall be furnished and installed in support of electrical work described in these plans and specifications including but not limited to, raceways, boxes, enclosures, feeders, branch circuiting, supports, terminal cabinets, s...
	2. Lighting systems, both interior and exterior as shown on the plans and as specified herein, including controls, occupancy sensors, lumen sensors, photocell controls, lamps, dimmers, racks, dimming ballasts, supports, fasteners, straps, and miscella...
	3. Utility company site work as required by the serving companies.  All utility company conduits, raceways, trenching, backfilling, utility vaults, equipment pads and substructures shall meet both the respective utility companies requirements as well ...
	4. Duct banks and raceways for all power and communications systems as shown and/or required.  Duct banks shall include all trenching, racking, conduit, concrete, backfill, boxes, pads, substructures required for a fully developed and useable pathway ...
	5. HVAC and plumbing electrical: Conduit, conductors and terminations for all line voltage power, line voltage controls and fusible and/or non-fusible safety disconnect switches for HVAC equipment, including but not limited to air conditioners, furnac...
	6. Plumbing Electrical: Conduit, conductors and terminations for plumbing equipment with power requirements including necessary fusible and/or non-fusible safety disconnect devices.  Provide motor starters where required unless provided by mechanical ...
	7. Power and Lighting Distribution: Furnish and install power and lighting distribution systems including but not limited to panels, feeders, transformers, branch circuits, devices, fixtures, disconnect switches, contactors, controls, etc. for a compl...
	8. Data systems infrastructure including all boxes, raceways, cable tray, wire basket tray, dedicated branch circuits, sleeves and penetrations, etc. as described and as shown in plans, risers, specifications, EIA/TIA standards and/or required for a c...
	9. Master clock system including master Global Positioning System (GPS), antenna, retransmitter, controller, clocks, backboxes, conduits/conductors, connectors, terminations, cabinets, etc. as required for a complete and operating system.
	10. Voice amplification system in multi-purpose rooms, auditoria and gymnasiums, including amplifiers, racks, mixers, microphones, outlets, cable/connections, equipment racks, etc. as specified on the drawings and in written specifications.
	11. Lighting acceptance testing, documentation and completion of required forms as specified in Section 26 56 70, LIGHTING ACCEPTANCE TESTING.
	12. Allocation of time to adequately train the Owner on the use and operation of all systems installed within the facility or on the property.  Minimum two week advance notice shall be coordinated with the Owner and his representatives.  Training shal...

	B. Related Sections Under Other Divisions:
	1. Mechanical Wiring: Control circuit wiring, energy management controls and interlocks for mechanical equipment shall be installed by Mechanical Contractor.
	2. Painting of electrical equipment where exposed and required by the Architect to be painted as described elsewhere in the specification.
	3. Irrigation System: Provide all line voltage (50 volts or above) connections to irrigation system equipment, time clocks and or powered satellite controls.  Coordinate locations of this work with the Landscape Contractor.
	4. Pole Bases: Contractor shall be responsible to furnish light standard concrete pole bases, rebar, bolt templates and anchor bolt kits for a complete installation.  Concrete, rebar, excavation shall be by Contractor in accordance with all parts of t...
	5. HVAC Control Raceway:  Raceways, boxes, and control wiring for thermostats, temperature sensors and control components specified within the mechanical specifications, shall be furnished and installed as required by Division 25 and installed in acco...
	6. Smoke Fire Dampers: Coordination with Mechanical plans for exact locations and points of connection for power and fire alarm system connections (power and fire alarm connection shall be by Electrical Contractor).
	7. Duct mounted smoke detectors: Coordination with Mechanical plans for exact locations and points of connection for power and fire alarm system connections (power and fire alarm connection shall be by Electrical Contractor).
	8. Security System:  Shall be installed by Owner’s vendor.  Contractor shall provide conduits, boxes, stubs to accessible ceilings, dedicated circuit(s) for alarm panel, access control system (key pads, electric locks), etc. as shown and/or required b...


	1.03 SYSTEM DESCRIPTION
	A. The electrical plans indicate the general layout and arrangement; the architectural drawings and field conditions shall determine exact locations.  Field verify all conditions and modify as required to satisfy design requirements as well as code mi...
	B. Discrepancies shall be brought immediately to the attention of the Architect for clarification.  The Architect shall approve any changes.  Prior to rough-in, refer to architectural plans that shall take precedence over electrical plans with respect...
	C. Verify all power and communications utility company requirements prior to commencement of utility work.  Make proper adjustments to the construction to satisfy the serving utility requirements if they differ from the construction documents.  It sha...
	D. Charges imposed by the electric and communications utility companies shall be paid by Owner directly to utility companies.

	1.04 SUBMITTALS AND SHOP DRAWINGS
	A. Before construction, submit in (accordance with the General Conditions of this Specification) a complete list of all materials proposed to be furnished and installed under this section.  Any material procured without review and approval of the engi...
	B. Manufacturers' specifications, catalog cuts and shop drawings as required to demonstrate compliance with the specifications.  Identify specific intended use for each component where submittal may be ambiguous.  Submit entire bound submittal at one ...
	1. Utility service/site work equipment including ducts, conduits, fittings, concrete manholes, concrete and fiberglass pull, manhole, boxes, vaults, trench racks, accessories, etc.
	2. Distribution equipment including main switchboards, distribution switchgear, transformers, distribution panels and breakers, motor controls, distribution and branch circuit panels, grounding, transient voltage surge suppressors, etc.
	3. Electrical equipment including disconnects, fuses, raceways, straps and racks, fittings, conductors, boxes, gutters, devices, plates, etc.
	4. Lighting equipment including fixtures, ballasts, lamps, mounting accessories, color charts (where required), etc.
	5. Lighting control equipment including low voltage switching system, dimmer switchbank / accessories, occupancy sensing equipment, time clocks, contactors, photocells, lumen sensors, etc.
	6. Constructability review letter/comments for lighting acceptance testing as required by Section 26 56 70, LIGHTING ACCEPTANCE TESTING.
	7. Conduit including all fittings, etc.
	8. Wiring and cable, terminations, etc.
	9. Fire rating penetration materials, details, etc.

	C. The intent of these specifications is to establish a standard of quality for materials and equipment.  Therefore, some items are identified by manufacturer or trade name designation.  Substitutions shall be subject to the Architect's approval.  Sam...

	1.05 DELIVERY, STORAGE AND HANDLING
	A. Storage of equipment for the job is the responsibility of the Electrical Contractor and shall be scheduled for delivery to the site, as the equipment is required.  Damage to the equipment delivered to the site or in transport to the job shall be th...


	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Materials shall be new and bear the label of or be listed by a nationally recognized testing laboratory.  The quality and suitability of all materials shall conform to the standards and practices of this trade.
	B. Supplied materials shall be of a current manufactured product line. Discontinued products are not acceptable. Where products are identified on the contract documents by part number, supply the current product model or series which meets the specifi...

	2.02 SUPPORTING DEVICES
	A. Hangers:  Kindorf B-905-2A Channel, H-119-D washer, C105 strap, 3/8” rod with ceiling flange.
	B. Concrete Inserts:  Kindorf D-255, cast in concrete for support fasteners for loads up to 800 lbs.
	C. Pipe Straps:  Two-hole galvanized or malleable iron.
	D. Luminaire Chain:  Campbell Chain 75031, 90-lb. test with steel hooks.


	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Professionalism and appearance of installations shall be in accordance with accepted practices of this trade.  Installation methods shall conform to manufacturers' specifications and recommendations.  The Contractor shall man the job with qualified...
	B. Employment of any person on any job in the capacity of an electrician is not permitted unless such person has qualified for and holds a valid Journeyman Electrician Pocket Card or General Journeyman Electrician Certificate issued by the State of Ca...
	1. Each Pocket Card carrying journeyman electrician will be permitted to be responsible for the quality of workmanship for a maximum of one helper or apprentice during any same time period, provided the nature of work is such that good supervision can...
	2. Before each journeyman electrician commences work, deliver to Owner at the project site, a photocopy of the journeyman’s valid Pocket Card.

	C. Materials shall be installed in accordance with the manufacturers' specification and recommendations. They must conform to the approval AHJ adopted codes and standards, but not less than the 2019 CEC and all applicable codes and standards, includin...
	D. Electrical Contractor shall lay work out in advance in order to avoid unnecessary cutting, chasing, and drilling of floors, walls, ceilings and other surfaces.  Work of this nature shall be carefully done so as not to damage work already performed ...
	E. Supporting Devices:
	1. Verify mounting height of all luminaires or items prior to installation when heights are not detailed.
	2. Install vertical support members for equipment and luminaires, straight and parallel to building walls.  Provide independent supports to structural member for electrical luminaires, materials, or equipment installed in or on ceiling, walls or in vo...
	3. Do not use other trade’s fastening devices as supporting means for electrical equipment, materials or luminaires.  Do not use supports or fastening devices to support other than one particular item.
	4. Support conduits within 18” of outlets, boxes, panels, cabinets and deflections.  Maximum distance between supports not to exceed 8’ spacing.
	5. Securely suspend all junction boxes, pull boxes or other conduit terminating housings located above suspended ceiling from the floor above or roof structure to prevent sagging and swaying.
	6. Provide seismic bracing per UBC requirements for this building location.

	F. Coordinate work with other trades as required to eliminate any delays during construction.  Coordinate changes with other prime contractors to avoid construction conflicts.
	G. Engineer's Field Observation: Site visits during construction for field observations and reports will be conducted by electrical engineer when directed by the Architect.  A list of items that need to be addressed will be submitted to the Architect ...
	H. Drawings of Record: Provide a full and accurate set of field record drawings marked up in a neat and understandable manner submitted to the Owner Representative, Construction Manager, or Architect upon completion of the work and prior to issuance o...
	I. Identification: Provide engraved laminated plastic nameplates for all switchboards, panelboards, fire alarm terminal cabinets, telephone and cable television backboards, main devices, control panels, time clocks, contactors and safety disconnect sw...
	J. Safety: The Electrical Contractor is responsible to maintain equipment in a safe and responsible manner.  Keep dead front equipment in place while equipment is energized.  Conduct construction operations in a safe manner for employees as well as ot...
	K. Guarantees:  Equipment and labor shall be guaranteed and warranted free of defects, unless otherwise stated to be more restrictive, for a period of one year from the date of final acceptance by the Owner.  A written warranty shall be presented to t...
	L. Operating and Installation Manuals: Provide two copies each of manuals, operating and installation instructions for equipment indicated in submittal packages.  Instruct the Owner's representative as to the operation and location of equipment necess...
	M. Lighting Acceptance Testing:  Provide two copies of lighting acceptance testing results and equipment operating manuals as specified in Section 26 56 70, LIGHTING ACCEPTANCE TESTING.  Instruct the Owner on operation of control systems.


	END OF SECTION

	26 51 00 Interior Lighting
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of this Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section Includes:
	1. Interior lighting systems, including luminaires, ballasts, lamps and emergency lighting equipment.

	B. Related Work:
	1. Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	2. Section 26 05 33, RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS: Conduits, fittings, and boxes for raceway systems.
	3. Section 26 05 19, LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES (600 VOLTS AND BELOW): Low voltage power and lighting wiring.
	4. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: Requirements for personnel safety and to provide a low impedance path for possible ground fault currents.
	5. Section 26 56 00, EXTERIOR LIGHTING.
	6. Section 26 56 70, LIGHTING ACCEPTANCE TESTING.


	1.03 SUBMITTALS
	A. Submit in accordance with Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	B. Shop Drawings:
	1. Sufficient information, clearly presented, shall be included to determine compliance with drawings and specifications.
	2. Include electrical ratings, dimensions, mounting, details, materials, terminations, wiring and connection diagrams, photometric data, ballasts, luminaires, lamps and controls.


	1.04 APPLICABLE PUBLICATIONS
	A. Publications listed below (including amendments, addenda, revisions, supplements) form a part of this specification to the extent referenced. Publications are referenced in the text by the basic designation only.
	B. American Society for Testing and Materials (ASTM).
	C. American National Standards Institute (ANSI).
	D. Aluminum Association Inc. (AA).
	E. Illuminating Engineering Society of North America (IESNA).
	F. National Electrical Manufacturers Association (NEMA).
	G. National Fire Protection Association (NFPA).
	H. Underwriters Laboratories, Inc. (UL).

	1.05 DEFINITIONS
	A. Lighting terminology used herein is defined in IES
	B. Exception:  The term “driver” is used herein to cover both drivers and power supplies, where applicable.
	C. Clarification:  The term “LED light source(s)” is used herein per IES to cover LED package(s), module(s), and array(s).


	PART 2 -  PRODUCTS
	2.01 MATERIALS AND EQUIPMENT
	A. Materials and equipment shall be in accordance with CEC, UL, ANSI, and as shown on the drawings and specified.

	2.02 LIGHTING FIXTURES (LUMINAIRES)
	A. Shall be in accordance with NFPA 70, UL 1598 and shall be as shown on drawings and as specified.  All luminaires shall have been certified to the California Energy Commission by its manufacturer to comply with the efficiency standards as per Califo...
	B. Sheet Metal:
	1. Shall be formed to prevent warping and sagging. Housing, trim and lens frame shall be true, straight (unless intentionally curved) and parallel to each other as designed.
	2. Wireways and fittings shall be free of burrs and sharp edges and shall accommodate internal and branch circuit wiring without damage to the wiring.
	3. When installed, any exposed fixture housing surface, trim frame, door frame and lens frame shall be free of light leaks; lens doors shall close in a light tight manner.
	a. Hinged door closure frames shall operate smoothly without binding when the fixture is in the installed position, and latches shall function easily by finger action without the use of tools.


	C. Ballasts shall be serviceable while the fixture is in its normally installed position, and shall not be mounted to removable reflectors or wireway covers.
	D. Recessed fixtures shall be of the type approved for the ceiling and insulation conditions and appropriate for the installation location.  Insulation must be held back from the fixture to provide manufacturers' recommended clearances for proper oper...
	E. Recessed fixtures shall be provided with the appropriate trims and hardware compatible with the ceiling type shown.  Plaster frames are required where plaster or gypsum board ceilings are encountered.
	F. Mechanical Safety: Lighting fixture closures (lens doors, trim frame, hinged housings, etc.) shall be retained in a secure manner by captive screws, chains, captive hinges or fasteners such that they cannot be accidentally dislodged during normal o...
	G. Metal Finishes:
	1. The manufacturer shall apply standard finish (unless otherwise specified) over a corrosion resistant primer, after cleaning to free the metal surfaces of rust, grease, dirt and other deposits. Edges of pre-finished sheet metal exposed during formin...
	2. Interior light reflecting finishes shall be white with not less than 85 percent reflectances, except where otherwise specified on the drawing.
	3. Exterior finishes shall be as shown on the drawings.

	H. Provide all lighting fixtures with a specific means for grounding metallic wireways and housings to an equipment grounding conductor.
	I. Recessed compact fluorescent or LED fixtures shall be manufactured specifically for compact fluorescent or LED lamps with ballasts or drivers integral to the fixture. Assemblies designed to retrofit fixtures are prohibited except when described in ...
	J. Provide wire lamp guard on all exposed lamp fixture/luminaires.
	K. Provide fixtures with a U.L. listing for shower or shower rating above shower or tub areas.

	2.03 LED LUMINAIRE REQUIREMENTS
	A. General Requirements:
	1. Luminaire shall have an external label per ANSI C136.15
	2. Luminaire shall have an internal label per ANSI C136.22.
	3. Luminaires shall start and operate in -20 C to +40 C ambient.
	4. LED light source(s) and driver(s) shall be RoHS compliant.

	B. Manufacturer:  Advance Optanium “LW” Series, Sylvania Octron “XTREME” Series, Universal Triad “EL” Series.
	C. All ballasts shall have been certified to the California Energy Commission by its manufacturer to comply with the efficiency standards as per California Code or Regulation Title 24, Part 6, Section 111 referencing the Appliance Efficiency Regulatio...
	D. Performance:  Ballasts shall carry a minimum full 5 year warranty.  All ballasts shall have a Class A sound rating.  Any ballast deemed noisy by the Architect shall be replaced at no charge to the Owner.
	E. Shielding:  All lens material shall be 100% virgin acrylic, .125” minimum thickness, unless otherwise indicated in the fixture schedule.  Diffusers shall comply with UBC 5209.
	F. Slimline and magnetic ballasts shall not be allowed.
	G. Maintain accessibility of all ballast locations.

	2.04 LED DRIVER
	A. Driver
	1. Rated case temperature shall be suitable for operation in the luminaire operating in the ambient temperatures as indicated.
	2. Shall accept the voltage or voltage range indicated, and shall operate normally for input voltage fluctuations of plus or minus 10 percent.  Consistent with NEMA SSL 1.
	3. Shall have a minimum Power Factor (PF) of 0.90 at full input power and across specified voltage range.

	B. Electromagnetic interference
	1. Shall have a maximum Total Harmonic Distortion (THD) of 20% at full input power and across specified voltage range.
	2. Shall comply with FCC 47 CFR part 15 non-consumer RFI/EMI standards.

	C. The following shall be in accordance with corresponding sections of ANSI C136.37
	1. Wiring and grounding
	2. All internal components shall be assembled and pre-wired using modular electrical connections.
	3. Mounting provisions
	4. Terminal blocks for incoming AC lines
	5. Latching and hinging
	6. Ingress protection



	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Installation and furnishing of lighting fixtures shall be in accordance with the CEC, manufacturer's instructions and as shown on the drawings or specified.   Fixtures damaged in transit and storage prior to completion shall be replaced at Contract...
	B. Align, mount and level the lighting fixtures uniformly.
	C. Avoid interference with and provide clearance for equipment. Where the indicated locations for the lighting fixtures conflict with the locations for equipment, change the locations for the lighting fixtures by the minimum distances necessary as app...
	D. For suspended lighting fixtures, the mounting heights shall provide the clearances between the bottoms of the fixtures and the finished floors as shown on the drawings.
	E. Lighting Fixture Supports:
	1. Contractor shall provide support for all of the fixtures independent of suspended ceilings. Supports may be anchored to channels of the ceiling construction, to the structural slab or to structural members within a partition, or above a suspended c...
	2. Shall maintain the fixture positions after cleaning and relamping.
	3. Shall support the lighting fixtures without causing the ceiling or partition to deflect.
	4. Hardware for recessed fluorescent fixtures:
	5. Fixtures shall be supported as detailed on drawings and as required by DSA standards.
	6. Installation: Fixtures shall be securely mounted on ceilings and walls with appropriate fastening devices.  "Drop-in" type T-bar fixtures shall be secured with #12 gauge safety "earthquake wires" as described by California Code of Regulations Title...
	7. Surface mounted lighting fixtures:
	a. Fixtures shall be bolted against the ceiling independent of the outlet box at four points spaced near the corners of each unit. The bolts shall be minimum ¼-20 bolt, secured to structural ceiling. Non-turning studs may be attached to the building s...

	8. Fixtures mounted in open construction shall be secured directly to the building structure with approved bolting and clamping devices.
	9. Single or double pendent mounted lighting fixtures:
	a. Each stem shall be supported by an approved outlet box, mounted swivel joint and canopy which holds the stem captive and provides spring load (or approved equivalent) dampening of fixture oscillations. Outlet box shall be supported vertically from ...

	10. Outlet boxes for support of lighting fixtures (where permitted) shall be secured directly to the building structure with approved devices or supported vertically in a hung ceiling from the building structure with a nine gauge wire hanger, and be s...

	F. Furnish and install the specified lamps for all lighting fixtures as part of this project.
	G. Coordinate between the electrical and ceiling trades to ascertain that approved lighting fixtures are furnished in the proper sizes and installed with the proper devices (hangers, clips, trim frames, flanges), to match the ceiling system being inst...
	H. Bond lighting fixtures and metal accessories to the grounding system as specified in Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS.
	I. At completion of project, relamp all fixtures which have failed/burned-out lamps. Clean all fixtures, lenses, diffusers and louvers that have accumulated dust/dirt during construction.
	J. Provide unswitched leg of interior lighting branch circuit to integral emergency battery pack light fixtures, exit signs and night lights as applicable per lighting plans.
	K. Wallmount fixtures in walkway areas shall not project more than 4 inches from wall when projection occurs lower than 80 inches.

	END OF SECTION


	26 56 00 Exterior Lighting
	PART 1 -  GENERAL
	1.01 DESCRIPTION
	A. This section specifies the furnishing, installation, and connection of exterior luminaires, controls, poles and supports.

	1.02 RELATED WORK
	A. Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	B. Section 26 05 33, RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS: Conduits, fittings, and boxes for raceway systems.
	C. Section 26 05 19, LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES (600 VOLTS AND BELOW): Low voltage power and lighting wiring.
	D. Section 26 05 46.13, ELECTRIC UTILITY SYSTEMS: Underground handholes and conduits.
	E. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: Requirements for personnel safety and to provide a low impedance path for possible ground fault currents.
	F. Section 26 51 00, INTERIOR LIGHTING.
	G. Section 26 56 70, LIGHTING ACCEPTANCE TESTING.

	1.03 SUBMITTALS
	A. Submit in accordance with Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	B. Shop Drawings:
	1. Sufficient information, clearly presented, shall be included to determine compliance with drawings and specifications.
	2. Include electrical ratings, dimensions, mounting, details, materials, required clearances, terminations, wiring and connection diagrams, photometric data, ballasts, poles, luminaires, effective projected area (EPA), lamps and controls.


	1.04 APPLICABLE PUBLICATIONS
	A. Publications listed below (including amendments, addenda, revisions, supplements) form a part of this specification to the extent referenced. Publications are referenced in the text by the basic designation only.
	B. American Society for Testing and Materials (ASTM).
	C. American Concrete Institute (ACI).
	D. American National Standards Institute (ANSI).
	E. Aluminum Association Inc. (AA).
	F. Illuminating Engineering Society of North America (IESNA).
	G. National Electrical Manufacturers Association (NEMA).
	H. National Fire Protection Association (NFPA).
	I. Underwriters Laboratories, Inc. (UL).

	1.05 DELIVERY, STORAGE, AND HANDLING
	A. Poles: Do not store poles on ground.  Store poles so they are at least one foot above ground level. Do not remove factory-applied pole wrappings until just prior to installation of pole.


	PART 2 -  PRODUCTS
	2.01 MATERIALS AND EQUIPMENT
	A. Materials and equipment shall be in accordance with CEC, UL, ANSI, as shown on the drawings and as specified.

	2.02 POLES
	A. General:
	1. Poles shall be steel or aluminum as specified in fixture schedule and as shown on the drawings. Finish shall be as approved by the Architect.  Assume custom color for bidding.
	2. The pole and arm assembly shall be designed for wind loading of 100 miles per hour, with an additional 30 percent gust factor, supporting luminaire(s) having the effective projected areas indicated as per manufacturer data.
	3. Poles shall anchor-bolt type designed for use with underground supply conductors. Poles shall have gasketed handhole with a minimum clear opening of 2.5” x 5”. Handhole cover shall be secured by stainless steel captive screws.
	4. Provide a steel grounding stud opposite hand hole openings.

	B. Provide a base cover matching the pole in material and color to conceal the mounting hardware pole-base welds and anchor bolts.
	C. Hardware: All necessary hardware shall be 300 series tamperproof stainless steel.
	D. Types:
	1. Aluminum: Provide aluminum poles manufactured of corrosion resistant AA AAH35.1 aluminum alloys conforming to AASHTO LTS-4 for Alloy 6063-T6 or Alloy 6005-T5 for wrought alloys, and Alloy 356-T4 (3,5) for ASTM B108-01 cast alloys. Poles shall be se...
	2. Steel: Provide steel poles having minimum 11-gage steel with minimum yield/strength of 48,000 psi and iron-oxide primed factory finish.  Base covers for steel poles shall be structural quality hot-rolled carbon steel plate having a minimum yield of...


	2.03 FOUNDATIONS FOR POLES
	A. Foundations shall be cast-in-place concrete.
	B. Foundations shall support the effective projected area of the specified pole, arm(s), luminaire(s), and all accessories specified under wind conditions as specified in this section.
	C. Place concrete in spirally wrapped treated paper forms for round foundations, and construct forms for square foundations.
	D. Rub-finish and round all above-grade concrete edges to approximately 1/4” radius unless otherwise detailed.
	E. Concrete shall have 3000 psi minimum 28 day compressive strength.
	F. Anchor bolt assemblies and reinforcing of concrete foundations shall be as shown on the drawings and meet ACI 318.  Anchor bolts shall be in a welded cage or properly positioned by the tie wire to stirrups.
	G. Install a copperclad ground rod, not less than 5/8” diameter by 8’ long in pullbox adjacent to each fixture.  Where rock or layered rock is present, drill a hole not less than 2” in diameter and 6’ deep, backfill with tamped fine sand and drive the...
	H. After leveling of pole grout base solid between plate and footing with dry pack concrete for vibration reduction.

	2.04 LUMINAIRES
	A. UL 1598 and ANSI C136.17. Luminaries shall be weatherproof, heavy duty, outdoor types designed for efficient light utilization, adequate dissipation of lamp and ballast heat and safe cleaning and relamping.
	B. Light emitting diode (LED)-based solid state lighting (SSL) products shall be factory tested in accordance to the International Engineering Society (IES) LM-79 recommendations and meet ANSI C78.377-2008 standards.
	C. LED light sources shall be factory tested in accordance to IES LM-80 recommendations.
	D. LED-based SSL product shall incorporate an external heat sink, integral to the luminaire.
	E. IESNA HB-9 and RP-8 light distribution pattern types shall be as indicated on the drawings.
	F. Incorporate associated ballasts and drivers within the luminaire housing.
	G. Lenses shall be frame-mounted heat-resistant, borosilicate glass, prismatic refractors. Attach the frame to the luminaire housing by hinges or chain.
	H. Pre-wire internal components to terminal strips at the factory.
	I. Bracket mounted luminaries shall have leveling provisions and clamp type adjustable slip-fitters with locking screws.
	J. Materials shall be rustproof.  Latches and fittings shall be non-ferrous metal.
	K. LED-based SSL luminaires shall be manufactured specifically for LED lamps with drivers integral to the luminaire housing.

	2.05 LED-BASED SOLID STATE DRIVERS
	A. Shall be listed by either U.L. or equal listing agency and comply with IEEE C.62.41-1991, Class A operation.
	B. Provide a minimum power factor of 0.9.
	C. Minimum operating temperature appropriate for outdoor environments.
	D. Shall operate at a frequency greater than or equal to 120Hz.


	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Install lighting in accordance with the CEC, as shown on the drawings, and in accordance with manufacturer’s recommendations.
	B. Poles:
	1. Provide pole foundations with galvanized steel anchor bolts, threaded at the top end and bent 1.57 rad 90 degrees at the bottom end.  Provide galvanized nuts, washers, and ornamental covers for anchor bolts.  Thoroughly compact backfill with compac...
	2. After the poles have been installed, shimmed and plumbed, grout the spaces between the pole bases and the concrete base with non-shrink concrete grout material.  Provide a plastic or copper tube, of not less than 3/8” inside diameter, through the g...
	3. Attach pole base cover to pole flange with set screws.

	C. Foundation Excavation: Depth shall be as indicated on drawings.  Dig holes large enough to permit the proper use of tampers to the full depth of the hole. Place backfill in the hole in 6” maximum layers and thoroughly tamp. Place surplus earth arou...
	D. Photocell Switch Aiming (where applicable): Aim switch according to manufacturer’s recommendations.  Mount switch on or beside each luminaire when switch is provided in cast weatherproof aluminum housing with swivel arm or set adjustable window sli...

	3.02  GROUNDING
	A. Ground noncurrent-carrying parts of equipment including metal poles, luminaries, mounting arms, brackets, and metallic enclosures as specified in Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS.  Where copper grounding conductor is c...


	END OF SECTION

	26 5670 Lighting Acceptance Testing
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of this Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section Includes:
	1. The Contractor shall be responsible for the Certificate of Acceptance, but coordinate with the Certified California Lighting Controls Test Technician to assure that all required documents have been filed with and approved by the enforcement agency ...
	2. Testing, evaluation and calibration of lighting controls equipment provided, installed and connected in Division 26.
	3. Documentation of test results, completion of “Certificate of Acceptance”  and “Certificate of Installation” forms and filing with the enforcement agency for approval.
	4. Specific Jobsite Conditions:
	a. Acceptance testing must be tailored for each specific design, job site, and climactic conditions.  While the steps for conducting each test remain consistent, the application of the tests to a particular site may vary.  The Contractor shall review ...


	B. Related Work:
	1. Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	2. Section 26 51 00, INTERIOR LIGHTING.
	3. Section 26 56 00, EXTERIOR LIGHTING.


	1.03 REFERENCES
	A. Acceptance Testing Criteria:  2016 Building Energy Efficiency Standards Non-Residential Compliance Manual.

	1.04 SYSTEM DESCRIPTION
	A. Performance Requirements:
	1. All material, equipment, labor and technical supervision to perform tests, calibrations and documentation specified herein.

	B. Scope of Testing, Evaluation and Calibration (as applicable):
	1. Automatic (master) time switches.
	2. Occupancy sensors.
	3. Automatic daylighting controls.
	4. Photo electric sensors.
	5. Daylighting controls.
	6. Outdoor astronomical time switches.
	7. Area controls.


	1.05 SUBMITTALS
	A. Submit in accordance with Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	B. Test Reports:
	1. Written record of all tests and completion of forms included in this section.
	2. At completion of project, assemble a final test report.  Submit report to the enforcement agency and the Owner prior to final occupancy to include:
	a. Summary of project.
	b. Description of systems and equipment tested.
	c. Visual inspection report.
	d. Description of tests.
	e. Test results.
	f. Conclusions and recommendations.

	3. Report shall be bound in booklet form, include on the Contractor’s letterhead the title of the report and the systems tested.

	C. Constructability Plan Review
	1. The Contractor shall review the construction drawings and specifications to understand the scope of the acceptance tests and raise critical issues that might affect the success of the acceptance tests prior to starting construction.  Any constructa...



	PART 2 -  PRODUCTS
	2.01 FORMS
	A. Lighting Installation forms and verification procedures for lighting systems that require acceptance testing can be downloaded from the following website: www.energy.ca.gov/2015publications/CEC-400-2015-033/appendices/forms/NRCI
	B. Lighting Acceptance forms are to be provided by a Certified California Lighting Controls Acceptance Test Technician. The California Energy Commission adopted changes to the California building Efficiency Standards (Title 24, Parts 1 and 6) that req...
	C. These completed forms will be the deliverable product to the enforcement agency and Owner as described in 1.4 of this section.


	PART 3 -  EXECUTION
	3.01 FIELD QUALITY CONTROL
	A. Tests:
	1. Contractor's Responsibilities:
	a. Perform all required tests required by this section.
	b. Schedule testing with building Owner.
	c. Provide Installation forms
	d. Acceptance forms provided by California Certified Lighting Controls Technician hired by Contractor.
	e. Calibration of equipment such as light meters, photo electric controls, etc.
	f. Programming of time switches (interior/exterior lighting) for operations as directed by the Owner.



	3.02 ADJUSTING
	A. Final Settings:  The Contractor shall be responsible for implementing all final settings and adjustments on controls equipment as required for a complete and operating system.



	31 10 00 Site Clearing
	PART 1 – GENERAL
	1.01 summary
	1. Removal and disposal of all abandoned pipe and conduit except for pipe or conduit indicated specifically on plans for abandonment in place.
	2. Removal and offsite disposal of grass and root mat.
	3. Demolition of asphalt concrete and pavements as indicated on the drawings to straight, neatly saw cut surface.
	4. Trees as indicated on plans, completed including roots.
	5. All other removals which may or may not been shown on plans as required for the project construction.

	1.02 site conditions
	A. Protections:  Contractor shall provide temporary barricades and other forms of protection to protect general public from injury due to demolition work.
	B. Traffic: Conduct demolition operations and debris removal to ensure minimum interference with roads, streets, walks, bike paths, and other adjacent occupied or used facilities.  Access must be coordinated with County’s Representative.
	C. Utility Services: Maintain all existing utilities to remain in service and protect them against damage during demolition operations.
	D. Environmental Controls: Use water sprinkling, temporary enclosures, and other methods to limit dust and dirt migration.  Comply with governing regulations and County Air Pollution Control District pertaining to environmental protection.  Do not use...

	1.03 REFERENCES
	A. Standard Specifications for Public Works Construction (Green Book), latest edition.

	PART 2 – Products (NOT APPLICABLE)
	PART 3 – eXECUTION
	3.01 DEmolition
	3.02 DISPOSAL OF DEMOLISHED MATERIALS
	3.03 HAZARDOUS MATERIALS
	A. Except as otherwise specified, in the event Contractor encounters on the Project site material reasonably believed to be asbestos, polychlorinated biphenyl (PCB), or other hazardous materials which have not been rendered harmless, Contractor shall ...
	B. Construction involving asbestos cement (transite) pipe shall be performed by qualified personnel in accordance with the standards and specifications set forth by American Water Works Association (AWWA), the Occupational Safety and Health Act (OSHA)...

	3.04 CLEANUP AND REPAIR
	A. General: Upon completion of demolition work, remove tools, equipment and demolished materials from site.

	31 20 00 Earth Moving
	PART 1 – GENERAL
	PART 3 – EXECUTION

	31 23 33 Trenching, Backfilling & Compacting
	1.01 SUMMARY
	1.02 REFERENCES
	1.03 SUBMITTALS
	1.04 EXISTING UTILITIES
	END OF SECTION

	31 63 29 Drilled Piers
	32 11 23 Aggregate Base Courses
	PART 1 - GENERAL
	PART 2 - PRODUCTS
	PART 3 - EXECUTION

	32 12 16 Asphalt Concrete Paving
	PART 1 - GENERAL
	PART 2 – PRODUCTS
	PART 3 – EXECUTION

	32 13 13 Concrete Paving
	SECTION 32 13 13
	CONCRETE PAVING
	PART 2 – PRODUCTS
	PART 3 – EXECUTION
	END OF SECTION


	32 13 16 Decorative Concrete Paving.doc
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes colored, stamped and stained concrete paving.
	B. Related Sections:
	2. Division 32 Section "Site Paving and Surfacing" for cast-in-place concrete paving with other finishes, curbs and gutters, stamped detectable warnings and wheel stops.
	3. Division 32 Section "Concrete Paving Joint Sealants" for joint sealants in expansion and contraction joints within decorative concrete paving and in joints between decorative concrete paving and asphalt paving or adjacent construction.


	1.03 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of blended hydraulic cement, fly ash and other pozzolans.

	1.04 SUBMITTALS
	A. General:  Submit in conformance with General Provisions Section 2-5.3 “Submittals”
	B. Product Data:  For each type of product indicated.
	C. Samples for Initial Selection:  For each type of product, ingredient, or admixture requiring color, pattern, or texture selection.
	D. Samples for Verification:  For each type of exposed color, pattern, or texture indicated.
	E. Other Action Submittals:
	F. Qualification Data:  For qualified ready-mix concrete manufacturer:
	G. Material Certificates:  For the following, from manufacturer:
	2. Steel reinforcement and reinforcement accessories.
	3. Fiber reinforcement.
	4. Admixtures.
	5. Curing compounds.
	6. Applied finish materials.
	7. Bonding agent or epoxy adhesive.
	8. Joint fillers.

	H. Field quality-control reports.

	1.05 QUALITY ASSURANCE
	A. Installer Qualifications:  An employer of workers trained and approved by manufacturer of decorative concrete paving systems.
	B. Ready-Mix-Concrete Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	C. Testing Agency Qualifications (Provided by City):  Qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.
	D. Source Limitations:  Obtain decorative concrete paving products and each type or class of cementitious material of the same brand from same manufacturer's plant, and obtain each aggregate from single source.
	E. Concrete Testing Service (Provided by City):  Engage a qualified testing agency to perform material evaluation tests and to verify concrete mixtures.
	F. ACI Publications:  Comply with ACI 301 unless otherwise indicated.
	G. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.
	1. Build mockups of full-thickness sections of decorative concrete paving to demonstrate typical joints; surface color, pattern, and texture; curing; and standard of workmanship.
	2. Build mockups of decorative concrete paving in the location and of the size indicated or, if not indicated, build mockups where directed by Engineer and not less than 96 inches by 96 inches.
	3. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Engineer specifically approves such deviations in writing.
	4. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.

	H. Preinstallation Conference:  Conduct conference at Project site.
	b. Quality control of concrete materials and decorative concrete paving construction practices.
	b. Decorative concrete paving Installer.


	1.06 PROJECT CONDITIONS
	A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other construction activities.


	PART 2 -  PRODUCTS
	2.01 FORMS
	A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-type materials to provide full-depth, continuous, straight, and smooth exposed surfaces.
	B. Forms for Textured Finish Concrete:  Units of face design, size, arrangement, and configuration indicated.  Provide solid backing and form supports to ensure stability of textured form liners.
	C. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and that will not impair subsequent treatments of concrete surfaces.

	2.02 STEEL REINFORCEMENT
	A. Recycled Content:  Provide steel reinforcement with an average recycled content of steel so postconsumer recycled content plus one-half of preconsumer recycled content is not less than 25 percent.
	B. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, fabricated from as-drawn steel wire into flat sheets.
	C. Reinforcing Bars:  ASTM A 615, Grade 60; deformed.
	D. Steel Bar Mats:  ASTM A 184; with ASTM A 615, Grade 60, deformed bars; assembled with clips.
	E. Plain-Steel Wire:  ASTM A 82, as drawn.
	F. Joint Dowel Bars:  ASTM A 615, Grade 60 plain-steel bars.  Cut bars true to length with ends square and free of burrs.
	G. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars, welded wire reinforcement, and dowels in place.  Manufacture bar supports according to CRSI's "Manual of Standard Practice" from st...

	2.03 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source, throughout Project:
	B. Normal-Weight Aggregates:  ASTM C 33, uniformly graded.  Provide aggregates from a single source.
	2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.

	C. Water:  Potable and complying with ASTM C 94/C 94M.
	D. Air-Entraining Admixture:  ASTM C 260.
	E. Chemical Admixtures:  Admixtures certified by manufacturer to be compatible with other admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious material.
	2. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
	3. Water-Reducing and Accelerating Admixture:  ASTM C 494/C 494M, Type E.

	F. Color Pigment:  ASTM C 979, synthetic mineral-oxide pigments or colored water-reducing admixtures; color stable, nonfading, and resistant to lime and other alkalis.
	a. Davis Colors.
	b. Dayton Superior Corporation.
	c. Scofield, L. M. Company.
	d. Solomon Colors, Inc.
	e. SureCrete Design Products.
	f. Or approved equal.


	2.04 FIBER REINFORCEMENT
	A. Synthetic Fiber:  Monofilament polypropylene fibers engineered and designed for use in decorative concrete paving, complying with ASTM C 1116/C 1116M, Type III, 1/2 to 1-1/2 inches long.
	1) Euclid Chemical Company (The), an RPM company; Fiberstrand 100, Fiberstrand 150.
	2) Grace, W. R. & Co. - Conn.; Grace MicroFiber.
	3) Or approved equal.
	2) Grace, W. R. & Co. - Conn.; Grace Fibers.
	3) Or approved equal.


	2.05 SURFACE COLORING MATERIALS
	A. Pigmented Mineral Dry-Shake Hardener:  Factory-packaged, dry combination of portland cement, graded quartz aggregate, color pigments, and plasticizing admixture.  Use color pigments that are finely ground, nonfading mineral oxides interground with ...
	a. Conspec by Dayton Superior; Conshake 600 Colortone.
	b. Euclid Chemical Company (The), an RPM company; Surflex.
	c. L&M Construction Chemicals, Inc.; QUARTZPLATE FF.
	d. Scofield, L. M. Company; LITHOCHROME Color Hardener.
	e. SureCrete Design Products; Color Hardener.
	f. Or approved equal.

	B. Pigmented Powder Release Agent:  Factory-packaged, dry combination of surface-conditioning and dispersing agents interground with color pigments that facilitates release of stamp mats.  Use color pigments that are finely ground, nonfading mineral o...
	a. Bomanite Corporation; Release Agent.
	b. Scofield, L. M. Company; LITHOCHROME Antiquing Release.
	c. Stampcrete International Ltd.; Colored Release Agent.
	d. SureCrete Design Products; Powder Release.
	e. Or approved equal.

	C. Liquid Release Agent:  Manufacturer's standard, clear, evaporating formulation that facilitates release of stamp mats and texture rollers.
	a. Scofield, L. M. Company; LITHOTEX Liquid Release.
	b. Stampcrete International Ltd.; Stampcrete Liquid Release.
	c. Superior Decorative by Dayton Superior; Pro Liquid Release.
	d. Symons by Dayton Superior; Clear Liquid Release.
	e. Or approved equal.


	2.06 STAMPING DEVICES
	A. Stamp Mats:  Semirigid polyurethane mats with projecting textured and ridged underside capable of imprinting texture and joint patterns on plastic concrete.
	a. Bomanite Corporation.
	b. Scofield, L. M. Company.
	c. Superior Decorative by Dayton Superior.
	d. SureCrete Design Products.
	e. Or approved equal.

	B. Stamp Tools:  Open-grid, aluminum or rigid-plastic stamp tool capable of imprinting joint patterns on plastic concrete.
	b. Scofield, L. M. Company.
	c. SuperStone, Inc.
	d. Or approved equal.


	2.07 STAIN MATERIALS
	A. Reactive Stain:  Acidic-based stain with wetting agents and high-grade, UV-stable metallic salts that react with calcium hydroxide in cured concrete to produce permanent, variegated, or translucent color effects.
	a. Artcrete, Inc.; Faux Brick Concrete Stain.
	b. Bomanite Corporation; Chemical Stain.
	c. Scofield, L. M. Company; Lithochrome Chemstain Classic.
	d. SureCrete Design Products; SureStain.
	e. Or approved equal.


	2.08 CURING AND SEALING MATERIALS
	A. Curing Paper:  Nonstaining, waterproof paper, consisting of two layers of kraft paper cemented together and reinforced with fiber, and complying with ASTM C 171.
	B. Evaporation Retarder:  Waterborne, monomolecular, film forming, manufactured for application to fresh concrete.
	a. Conspec by Dayton Superior; Aquafilm.
	b. Euclid Chemical Company (The), an RPM company; Eucobar.
	c. L&M Construction Chemicals, Inc.; E-CON.
	d. Meadows, W. R., Inc.; EVAPRE.
	e. Or approved equal.

	C. Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type I, Class B, manufactured for colored concrete.
	2. For concrete indicated to be sealed, curing compound shall be compatible with sealer.

	D. Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, Type I, Class A, manufactured for use with colored concrete.
	E. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, Type I, Class A, manufactured for use with colored concrete.
	F. Clear Acrylic Sealer:  Manufacturer's standard, waterborne, nonyellowing and UV-resistant, membrane-forming, medium-gloss, acrylic copolymer emulsion solution, manufactured for colored concrete, containing not less than 15 percent solids by volume.
	a. H&C Concrete Care Products; Shield-Crete Clear Glaze.
	b. Scofield, L. M. Company; CEMENTONE Clear Sealer.
	c. Symons by Dayton Superior; Decorative Sealer WB.
	d. Or approved equal.


	2.09 RELATED MATERIALS
	A. Joint Fillers:  ASTM D 1751, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-expanding cork in preformed strips.
	B. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene.
	C. Epoxy Bonding Adhesive:  ASTM C 881/C 881M, two-component epoxy resin capable of humid curing and bonding to damp surfaces; of class suitable for application temperature, of grade complying with requirements, and of the following types:
	D. Polyethylene Film:  ASTM D 4397, 1 mil thick, clear.

	2.010 CONCRETE MIXTURES
	A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of normal-weight concrete, and as determined by either laboratory trial mixtures or field experience.
	B. Proportion mixtures to provide normal-weight concrete with the following properties:
	2. Maximum Water-Cementitious Materials Ratio at Point of Placement:  0.45.
	3. Slump Limit:  5 inches, plus or minus 1 inch.

	C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete at point of placement having an air content as follows:
	D. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by weight of cement.
	E. Chemical Admixtures:  Use admixtures according to manufacturer's written instructions.
	2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.

	F. Cementitious Materials:  Limit percentage by weight of cementitious materials other than portland cement according to ACI 301 as follows:
	G. Synthetic Fiber:  Uniformly disperse in concrete mixture at manufacturer's recommended rate, but not less than 1.0 lb/cu. yd.
	H. Color Pigment:  Add color pigment to concrete mixture according to manufacturer's written instructions and to result in hardened concrete color consistent with approved mockup.

	2.011 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M.  Furnish batch certificates for each batch discharged and used in the Work.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine exposed subgrades and subbase surfaces for compliance with requirements for dimensional, grading, and elevation tolerances.
	B. Proof-roll prepared subbase surface below decorative concrete paving to identify soft pockets and areas of excess yielding.
	2. Proof-roll with a pneumatic-tired and loaded, 10-wheel, tandem-axle dump truck weighing not less than 15 tons.
	3. Correct subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 inch according to requirements in Division 31 Section "Earth Moving."

	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 PREPARATION
	A. Remove loose material from compacted subbase surface immediately before placing concrete.
	B. Protect adjacent construction from discoloration and spillage during application of color hardeners, release agents, stains, curing compounds, and sealers.

	3.03 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines, grades, and elevations.  Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concrete placement.
	B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.

	3.04 STEEL REINFORCEMENT
	A. General:  Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.
	C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete placement.  Maintain minimum cover to reinforcement.
	D. Install welded wire reinforcement in lengths as long as practicable.  Lap adjoining pieces at least one full mesh, and lace splices with wire.  Offset laps of adjoining widths to prevent continuous laps in either direction.
	E. Install fabricated bar mats in lengths as long as practicable.  Handle units to keep them flat and free of distortions.  Straighten bends, kinks, and other irregularities, or replace units as required before placement.  Set mats for a minimum 2-inc...

	3.05 JOINTS
	A. General:  Form construction, isolation, and contraction joints and tool edges true to line, with faces perpendicular to surface plane of concrete.  Construct transverse joints at right angles to centerline unless otherwise indicated.
	B. Construction Joints:  Set construction joints at side and end terminations of paving and at locations where paving operations are stopped for more than one-half hour unless paving terminates at isolation joints.
	2. Butt Joints:  Use epoxy bonding adhesive at joint locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	3. Keyed Joints:  Provide preformed keyway-section forms or bulkhead forms with keys unless otherwise indicated.  Embed keys at least 1-1/2 inches into concrete.
	4. Dowelled Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate or coat with asphalt one-half of dowel length to prevent concrete bonding to one side of joint.

	C. Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch basins, manholes, inlets, structures, walks, other fixed objects, and where indicated.
	2. Extend joint fillers full width and depth of joint.
	3. Terminate joint filler not less than 1/2 inch or more than 1 inch below finished surface if joint sealant is indicated.
	4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated.
	5. Furnish joint fillers in one-piece lengths.  Where more than one length is required, lace or clip joint-filler sections together.
	6. During concrete placement, protect top edge of joint filler with metal, plastic, or other temporary preformed cap.  Remove protective cap after concrete has been placed on both sides of joint.

	D. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-fourth of the concrete thickness, as follows, to match jointing of existing ad...
	E. Edging:  After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an edging tool to 3/8-inch radius.  Repeat tooling of edges after applying surface finishes.  Eliminate edging tool marks on concrete surfaces.

	3.06 CONCRETE PLACEMENT
	A. Before placing concrete, inspect and complete formwork installation, steel reinforcement, and items to be embedded or cast-in.
	B. Remove snow, ice, or frost from subbase surface and steel reinforcement before placing concrete.  Do not place concrete on frozen surfaces.
	C. Moisten subbase to provide a uniform dampened condition at time concrete is placed.  Do not place concrete around manholes or other structures until they are at required finish elevation and alignment.
	D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.
	E. Do not add water to concrete during delivery or at Project site.  Do not add water to fresh concrete after testing.
	F. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push or drag concrete into place or use vibrators to move concrete into place.
	G. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented by hand spading, rodding, or tamping.
	H. Screed paving surface with a straightedge and strike off.
	I. Commence initial floating using bull floats or darbies to impart an open-textured and uniform surface plane before excess moisture or bleed water appears on the surface.  Do not further disturb concrete surfaces before beginning finishing operation...
	J. Cold-Weather Placement:  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing, or low temperatures.  Comply with ACI 306.1 and the following:
	2. Do not use frozen materials or materials containing ice or snow.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in design mixtures.

	K. Hot-Weather Placement:  Comply with ACI 301 and as follows when hot-weather conditions exist:
	2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient air temperature immediately before embedding in concrete.
	3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade moisture uniform without standing water, soft spots, or dry areas.


	3.07 FLOAT FINISHING
	A. General:  Do not add water to concrete surfaces during finishing operations.
	B. Float Finish:  Begin the second floating operation when bleed-water sheen has disappeared, and concrete surface has stiffened sufficiently to permit operations.  Float surface with power-driven floats or by hand floating if area is small or inacces...

	3.08 INTEGRALLY COLORED CONCRETE FINISH
	A. Integrally Colored Concrete Finish:  After final floating and stamping, apply the following finish:
	1. Medium-to-Fine-Textured Broom Finish:  Draw a soft-bristle broom across float-finished concrete surface, perpendicular to line of traffic, to provide a uniform, fine-line texture.


	3.09 PIGMENTED MINERAL DRY-SHAKE HARDENER
	A. Pigmented Mineral Dry-Shake Hardener Finish:  After initial floating, apply dry-shake materials to paving surfaces according to manufacturer's written instructions and as follows:
	B. Pigmented Powder Release Agent:  Uniformly distribute onto dry-shake-hardened and still-plastic concrete at a rate of 3 to 4 lb/100 sq. ft..

	3.010 STAMPING
	A. Mat Stamping:  After floating and while concrete is plastic, apply mat-stamped finish per Decorative Concrete Paving Schedule in Section 3.17 below..
	2. After application of release agent, accurately align and place stamp mats in sequence.
	3. Uniformly load mats and press into concrete to produce required imprint pattern and depth of imprint on concrete surface.  Gently remove stamp mats.  Hand stamp edges and surfaces unable to be imprinted by stamp mats.
	4. Remove residual release agent according to manufacturer's written instructions, but no fewer than three days after stamping concrete.  High-pressure-wash surface and joint patterns, taking care not to damage stamped concrete.  Control, collect, and...


	3.011 CONCRETE PROTECTION AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Comply with ACI 306.1 for cold-weather protection.
	C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations.  Apply according to manufacturer's written instructio...
	D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	E. Curing Compound:  Apply curing compound immediately after final finishing.  Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas that have been subjected to heavy rainfall ...
	2. Cure concrete finished with pigmented mineral dry-shake hardener with a curing compound.

	F. Curing and Sealing Compound:  Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after initial application.  Repeat process...
	G. Curing Paper:  Cure with unwrinkled curing paper in pieces large enough to cover the entire width and edges of slab.  Do not lap sheets.  Fold curing paper down over paving edges and secure with continuous banks of earth to prevent displacement or ...

	3.012 SEALER
	A. Clear Acrylic Sealer:  Apply uniformly in two coats in continuous operations according to manufacturer's written instructions.  Allow first coat to dry before applying second coat, at 90 degrees to the direction of the first coat using same applica...
	2. Allow concrete surfaces to dry before applying sealer.
	3. Thoroughly mix slip-resistance-enhancing additive into sealer before applying sealer according to manufacturer's written instructions.  Stir sealer occasionally during application to maintain even distribution of additive.


	3.013 PAVING TOLERANCES
	A. Comply with tolerances in ACI 117 and as follows:
	2. Thickness:  Plus 3/8 inch, minus 1/4 inch.
	3. Surface:  Gap below 10-foot- long, unleveled straightedge not to exceed 1/4 inch.
	4. Lateral Alignment and Spacing of Dowels:  1 inch.
	5. Vertical Alignment of Dowels:  1/4 inch.
	6. Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge:  1/4 inch per 12 inches of dowel.
	7. Joint Spacing:  3 inches.
	8. Contraction Joint Depth:  Plus 1/4 inch, no minus.
	9. Joint Width:  Plus 1/8 inch, no minus.


	3.014 FIELD QUALITY CONTROL
	A. Testing Agency:  City will engage a qualified testing agency to perform tests and inspections.
	B. Testing Services:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	3. Air Content:  ASTM C 231, pressure method; one test for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	4. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature is 40 deg F and below and when it is 80 deg F and above, and one test for each composite sample.
	5. Compression Test Specimens:  ASTM C 31/C 31M; cast and laboratory cure one set of three standard cylinder specimens for each composite sample.
	6. Compressive-Strength Tests:  ASTM C 39/C 39M; test one specimen at seven days and two specimens at 28 days.

	C. Strength of each concrete mixture will be satisfactory if average of any three consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive strength...
	D. Test results shall be reported in writing to Engineer, concrete manufacturer, and Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name o...
	E. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be permitted by Engineer but will not be used as sole basis for approval or rejection of concrete.
	F. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Engineer.
	G. Decorative concrete paving will be considered defective if it does not pass tests and inspections.
	H. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	I. Prepare test and inspection reports.

	3.015 REPAIRS AND PROTECTION
	A. Remove and replace decorative concrete paving that is broken or damaged or does not comply with requirements in this Section.  Remove work in complete sections from joint to joint unless otherwise approved by Engineer.
	B. Detailing:  Grind concrete "squeeze" left from tool placement.  Color ground areas with slurry of color hardener mixed with water and bonding agent.  Remove excess release agent with high-velocity blower.
	C. Protect decorative concrete paving from damage.  Exclude traffic from paving for at least 14 days after placement.  When construction traffic is permitted, maintain paving as clean as possible by removing surface stains and spillage of materials as...
	D. Maintain decorative concrete paving free of stains, discoloration, dirt, and other foreign material.  Sweep paving not more than two days before date scheduled for Substantial Completion inspections.

	3.016 DECORATIVE CONCRETE PAVING SCHEDULE
	A. Patterned Decorative Concrete Paving:
	2. Coloring Method:  Integrally colored and pigmented mineral dry-shake hardener.
	b. Pigmented Mineral Dry-Shake Hardener: TBS
	c. Release Agent: Match pigmented mineral dry-shake hardener.




	END OF SECTION
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	32 17 23 Pavement Marking
	3.01
	A. All paint and related materials shall conform to Section 84 of the Caltrans Specifications.
	B. Painting and striping of the accessible parking stalls shall conform to the Civil Plans.
	2.01

	32 31 19 Fences and Gates
	PART 1 –  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.3 REFERENCE STANDARDS
	A. American Welding Society (AWS):
	B. ASTM International:
	C. Code of Federal Regulations (CFR):
	D. The Society for Protective Coatings (SSPC):

	1.4 SUBMITTALS
	A. General: Submit in conformance with General Requirements, Division 1; Section 01 33 00, “Submittals.”
	B. Product Data: For each type of product indicated.
	C. Shop Drawings: For gates. Include plans, elevations, sections, details, and attachments to other work.
	D. Samples: For each gate material and for each color specified.
	E. Welding Certificates.
	F. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified testing agency, for decorative metallic-coated steel tubular picket fences, including finish, indicating compliance with referenced standard and other specifi...
	G. Maintenance Data: For gate operators to include in maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications: Fabricator of products.
	B. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1, “Structural Welding Code - Steel.”
	C. Pre-installation Conference: Conduct conference at Project site.

	1.6 WARRANTY
	A. Products shall include a warranty that System is free from defects in design, material, manufacturing and operation. Factory warranty period shall be for five (5) years parts and workmanship from the date of installation.


	PART 2 –  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:
	B. Swinging and Rolling Ornamental Metal Gates:

	2.2 PEDESTRIAN GATE MATERIALS
	A. Steel material for gate panels and posts shall conform to the requirements of ASTM A653, with a minimum yield strength of 45,000-psi and a minimum zinc (hot-dip galvanized) coating weight of 0.90 oz/ft2, Coating Designation G-90.  Gate frame shall ...
	B. Material for infill panels shall be pickets (3/4-inch square x 14-gauge tubing) or wood slats.
	C. The top rails, uprights and diagonal braces shall be steel channels, 2 inches x 6 inches x 11-gauge tubing.
	D. The bottom rail shall be 2 inches x 10 inches x 11-gauge.
	E. Picket holes in the rail shall be spaced 4.715 inches o.c.
	F. Hardware: Refer to Door Schedule and Section 08 71 00 Door Hardware for Gate Hardware Requirements.

	2.3 PRIVACY SCREEN MATERIAL
	A. Privacy Screen: 5 7700 CRL Standard Perforated Panel System as manufactured by C.R. Laurence Co., Inc. Corporate Headquarters 2503 E. Vernon Ave. Los Angeles, CA 90058-1826. Toll Free Phone (800) 421-6144; Or approved equal.

	2.4 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy welded.
	B. Concrete: Normal-weight, air-entrained, ready-mix concrete complying with requirements in Division 03 Section “Cast-in-Place Concrete” with a minimum 28-day compressive strength of 3000-psi, 3-inch slump, and 1-inch maximum aggregate size.
	C. Non-shrink Grout: Factory-packaged, non-staining, noncorrosive, nongaseous grout complying with ASTM C 1107 and specifically recommended by manufacturer for exterior applications.

	2.5 HORIZONTAL-SLIDE GATES
	A. Gate Configuration: Rolling, single leaf, manual operation.
	B. Gate Frame Height and Opening Width: As indicated on the Drawings.
	C. Galvanized-Steel Frames and Bracing: Fabricate members from square tubing.
	D. Bottom Rails: 2-inch x 4-inch x 11 gauge steel sheet and hot-dip galvanized after fabrication. (notched and plated for V-track Wheels)
	E. Finish exposed welds to comply with NOMMA Guideline 1, Finish #2 – completely sanded joint, some undercutting and pinholes okay.
	F. Galvanizing: For items other than hardware that are indicated to be galvanized, hot-dip galvanized to comply with ASTM A 123 unless otherwise indicated. For hardware items, hot-dip galvanize to comply with ASTM A 153.
	G. Metallic-Coated Steel Finish: Shop paint in color/finish to be selected by Architect.

	2.6 GATE FABRICATION
	A. Pickets, rails, and posts shall be pre-cut to specified lengths.
	B. Pickets shall be inserted into the pre-punched holes in the rails and shall be aligned to standard spacing using a specially calibrated alignment fixture.
	C. Manufactured panels and posts shall be subjected to an inline electro-deposition coating (E-Coat) process consisting of a multi-stage pretreatment/wash (with zinc phosphate), followed by a duplex application of an epoxy primer and an acrylic topcoat.
	D. Gates shall be fabricated using welded ornamental panel material as specified in above. It shall be welded on the secure side of the gate. All rail and upright intersections shall be joined by welding. All picket and rail intersections shall also b...
	A. General: Comply with ACI 301 for cast-in-place concrete.
	B. Materials: Refer to Division 03 Section “Cast-In-Place Concrete.”
	A. Non-shrink, Non-metallic Grout: Premixed, factory-packaged, non-staining, noncorrosive, nongaseous grout complying with ASTM C 1107. Provide grout, recommended in writing by manufacturer, for exterior applications.
	B. Erosion-Resistant Anchoring Cement:


	PART 3 –  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for site clearing, earthwork, pavement work, construction layout, and other conditions affecting performance of the Work.
	B. Do not begin installation before final grading is completed unless otherwise permitted by Architect.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Stake locations of fence lines, gates, and terminal posts. Do not exceed intervals of 500 feet or line of sight between stakes.

	3.3 GATE INSTALLATION
	A. Install gates according to manufacturer's written instructions, level, plumb, and secure for full opening without interference. Attach hardware using tamper-resistant or concealed means. Install ground-set items in concrete for anchorage. Adjust ha...

	3.4 ADJUSTING
	A. Gates: Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, excessive deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire operational range. Confirm that latches and locks engag...

	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's personnel to adjust, operate, and maintain gates. Refer to Division 1 Sections “Operating and Maintenance Data and Training” and “Closeout.”



	33 10 00 Water Utilities
	a. Type and form of disinfectant used.
	b. Date and time of disinfectant injection start and time of completion.
	c. Test locations.
	d. Name of person collecting samples.
	e. Initial and 24-hour disinfectant residuals in treated water in ppm for each outlet tested.
	f. Date and time of flushing start and completion.
	g. Disinfectant residual after flushing in ppm for each outlet tested.
	6. Bacteriological Report:
	a. Date issued, project name, and testing laboratory name, address, and telephone number.
	b. Time and date of water sample collection.
	c. Name of person collecting samples.
	d. Test locations.
	e. Initial and 24-hour disinfectant residuals in ppm for each outlet tested.
	f. Coliform bacteria test results for each outlet tested.
	g. Certify water conforms, or fails to conform, to bacterial standards of AWWA C651 Section 7.1 Standard Conditions

	7. Water Quality Certificate: Certify water conforms to quality standards of the County’s Representative, suitable for human consumption.
	1.07 QUALIFICATIONS
	A. Water Treatment Firm: Company specializing in disinfecting potable water systems specified in this section with minimum three years’ experience.
	B. Testing Firm: Company specializing in testing potable water systems, certified by State of California.
	C. Submit bacteriologist's signature and authority associated with testing.
	1.08 DELIVERY AND STORAGE
	C. Verify piping system has been cleaned, inspected, and pressure tested.
	E. Protect metal restrained joint components against corrosion by applying a bituminous coating by coating with non-oxide corrosion resistant greased 10 mil plastic wrap.

	3.06 SERVICE CONNECTIONS
	A. Not Applicable.
	B. Upon completion of retention period required for disinfection, flush pipeline until chlorine concentration in water leaving pipeline is no higher than that generally prevailing in existing system or is acceptable for domestic use.
	C. Legally dispose of chlorinated water. When chlorinated discharge may cause damage to environment, apply neutralizing chemical to chlorinated water to neutralize chlorine residual remaining in water.
	D. After final flushing and before pipeline is connected to existing system, or placed in service, employ an approved independent testing laboratory to sample, test and certify water quality suitable for human consumption.
	1. Slowly bring piping to test pressure and allow system to stabilize prior to conducting leakage test. Do not open or close valves at differential pressures above rated pressure.
	2. Examine exposed piping, fittings, valves, hydrants, and joints carefully during hydrostatic pressure test. Repair or replace damage or defective pipe, fittings, valves, hydrants, or joints discovered, following pressure test.
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	01 00 01 General Requirements
	SECTION 01 00 01 GENERAL REQUIREMENTS
	PART 1 - GENERAL
	1.01 GENERAL
	1.02 CONFERENCE
	1.03 QUALITY ASSURANCE/CONTROL OF INSTALLATION
	1.04 REFERENCES
	1.05 BARRIERS AND FENCING
	1.06 CUTTING AND PATCHING
	1.07 PROJECT MEETINGS
	1.08 TESTS AND INSPECTIONS
	1.09 DELIVERY, HANDLING AND STORAGE
	1.10 SYSTEM DEMONSTRATIONS AND INSTRUCTION
	1.11 CLEANING
	1.12 OPERATION AND MAINTENANCE
	1.13 SPARE PARTS AND MAINTENANCE MANUALS
	1.14 SUMMARY OF PROJECT
	1.15 (NOT USED)
	1.16 LABOR COMPLIANCE SOFTWARE
	1.17 CHANGES IN WORK

	PART 2 - PRODUCTS (NOT USED)
	PART 3 - EXECUTION (NOT USED)
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	1.01 SUMMARY
	1.02 WORK COVERED BY THE CONTRACT DOCUMENTS
	1.03 TYPE OF CONTRACT
	1.04 OWNER FURNISHED PRODUCTS
	1.05 USE OF PREMISES
	1.06 AGENCY’S OCCUPANCY REQUIREMENTS
	1.07 WORK RESTRICTIONS
	1.08 OFF-SITE IMPROVEMENTS

	PART 2 - PRODUCTS (NOT USED)
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	SECTION 01 25 00 SUBSTITUTIONS
	PART 1 - GENERAL
	1.01 PRODUCT SELECTION - GENERAL
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	SECTION 03 31 19 PROJECT MEETINGS
	PART 1 - GENERAL
	1.01 DESCRIPTION

	PART 2 - PRODUCTS (NOT USED)
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	01 31 23 Webbased Construction Management
	SECTION 01 31 23 WEB BASED CONSTRUCTION MANAGEMENT
	PART 1 - GENERAL
	1.01 SUMMARY
	1.02 USER ACCESS LIMITATIONS
	1.03 AUTOMATED SYSTEM NOTIFICATION AND AUDIT LOG TRACKING
	1.04 SUBMITTALS
	1.05  COMPUTER REQUIREMENTS
	1.06 CONTRACTOR RESPONSIBILITY
	1.07 CONNECTIVITY PROBLEMS

	PART 2 - PRODUCTS (NOT USED)
	PART 3 - EXECUTION
	3.01 UTILIZATION
	1) Standard manufacturer installation drawings.
	2) Drawings prepared to illustrate portions of the work designed or developed by the Contractor.
	3) Coordination and Clash Detection Drawings
	4) Steel fabrication, piece, and erection drawings.
	1) Manufacturer's printed literature.
	2) Preprinted product specification data and installation instructions.
	1) Product finishes and color selection samples.
	2) Product finishes and color verification samples.
	3) Finish/color boards.
	4) Physical samples of materials.
	1) List of contact personnel.
	2) Requests for Information (RFI).
	3) Construction Schedules and associated reports and updates.
	4) Submittal Register:
	5) Plans for safety, infection control, demolition, environmental protection, and similar activities.
	6) Quality Control Plan(s), Testing Plan and Log, Quality Control Reports, Production Reports, Quality Control Specialist Reports, Preparatory Phase Checklist, Initial Phase Checklist, Field Test reports, Summary reports, Rework Items List, etc.
	7) Meeting minutes.
	8) Any general correspondence submitted.
	1) Field test reports.
	2) Quality Control certifications.
	3) Manufacturer’s documentation and certifications for quality of products and materials provided.
	1) Operation and Maintenance Manuals: Final documents shall be submitted as specified.
	2) As-built Drawings: Final documents shall be submitted as specified.
	3) Extra Materials, Spare Stock, etc.: Submittal forms shall indicate when actual materials are submitted.
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	3.01 SUBMITTALS
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	4) Description of the current critical path;
	5) Changes to the critical path since the last schedule submittal;
	6) Description of problem areas;
	7) Current and anticipated delays, including:
	a) cause of delay,
	b) impact on other activities milestone and completion dates,
	c) corrective action and schedule adjustments to correct the delay;

	8) Pending items and status of:
	a) Permits,
	b) Change Orders,
	c) Time Adjustments,
	d) Non-Compliance Notices;

	9) Contract Completion Date status:
	a) Ahead of schedule and number of days,
	b) Bend schedule and number of days,
	c) Causes for any changes;
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	01 42 13 Abbreviations
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	01 42 16 Definitions
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	01 50 00 Temporary Facilities and Controls
	SECTION 01 50 00 TEMPORARY FACILITIES AND CONTROLS
	PART 1 - GENERAL
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	01 60 00 Product Requirements
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	01 65 00 Delivery and Storage
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	01 71 35 Restoration of Improvements
	SECTION 01 71 35 RESTORATION OF IMPROVEMENTS
	PART 1 - GENERAL
	1.01 STRUCTURES
	1.02 ROADS AND STREETS
	1.03 CULTIVATED AREAS AND OTHER SURFACE IMPROVEMENTS
	1.04 PROTECTION OF EXISTING INSTALLATIONS

	PART 2 - PRODUCTS (NOT USED)
	PART 3 - EXECUTION (NOT USED)
	END OF SECTION

	01 73 00 Execution
	SECTION 01 73 00 EXECUTION
	PART 1 - GENERAL
	1.01 RELATED DOCUMENTS
	1.02 SUMMARY
	1.03 INFORMATIONAL SUBMITTALS
	1.04 QUALITY ASSURANCE

	PART 2 - PRODUCTS (NOT USED)
	PART 3 - EXECUTION (NOT USED)
	3.01 EXAMINATION
	3.02 PREPARATION
	3.03 CONSTRUCTION LAYOUT
	3.04 FIELD ENGINEERING
	3.05 INSTALLATION
	3.06 OWNER FURNISHED PRODUCTS
	3.07 PROGRESS CLEANING
	3.08 STARTING AND ADJUSTING
	3.09 PROTECTION OF INSTALLED CONSTRUCTION
	3.10 CORRECTION OF THE WORK

	END OF SECTION

	01 73 29 Cutting and Patching
	SECTION 01 73 29 CUTTING AND PATCHING
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	01 77 00 Closeout Procedures
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	SECTION 01 78 23 OPERATION AND MAINTENANCE DATA
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	1.02 SUMMARY
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	01 78 39 Project Record Documents-R1
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Administrative and procedural requirements for project record documents, including:
	1. Record drawings.
	2. Record specifications.
	3. Record submittals.


	1.02 DEFINITIONS
	A. Documents required for construction:  A complete set of all documents required by the Contract Documents, including but not limited to:
	1. Contract drawings.
	2. Project manual/specifications.
	3. Addenda.
	4. Shop drawings.
	5. Product data.
	6. Project data.
	7. Change orders.
	8. Modifications.
	9. Field test records.
	10. Warranties.
	11. Samples and mock-ups.
	12. Deferred Approval Shop Drawings.

	B. Field Documents:  Complete set of all documents required for construction (defined above).
	1. To be used for construction of project.

	C. Project Record Documents:  Complete separate set of all documents required for construction (defined above) except samples and mock-ups.
	1. To be used only for recording periodic changes to Contract Documents.
	2. Do not use these documents for construction of project. Maintain Project Record Documents in a neat, clean condition.


	1.03 SUBMITTALS
	A. Record Drawings: Comply with the following.
	1. Number of Copies: Submit (1) one set of marked-up record prints.
	2. Submit PDF electronic files.

	B. Record Specifications: Submit annotated PDF electronic files of the project's specifications, including addenda and contract modifications.
	C. Record Submittals: Submit PDF electronic files of the project’s final approved submittals.


	PART 2 -  PRODUCTS
	2.01 RECORD DRAWINGS
	A. Record Prints: Maintain (1) one set of marked-up paper copies of the Contract Drawings and Shop Drawings, incorporating new and revised drawings as RFIs and modifications are issued.
	1. Preparation: Mark record prints to show the actual installation where installation varies from what is originally shown. Require the individual or entity who obtained record data, whether the individual or entity is an installer, subcontractor, or ...
	a. Give particular attention to information on concealed elements that are difficult to identify or measure and record later.
	b. Accurately record information in an acceptable drawing technique.
	c. Record data as soon as practicable after obtaining it.
	d. Record and check markups before enclosing concealed installations.
	e. Cross-reference record prints to corresponding archive photographic documentation.

	2. Content: Types of items requiring marking include the following.
	a. Dimensional changes to the Drawings.
	b. Revisions to details shown on the Drawings.
	c. Depths of foundations below first floor.
	d. Locations and depths of underground utilities.
	e. Revisions to routing of piping and conduits.
	f. Revisions to electrical circuitry.
	g. Actual equipment locations.
	h. Duct size and routing.
	i. Locations of concealed internal utilities.
	j. Modifications made as part of responses to RFIs.
	k.  Changes made by Change Order or Construction Change Directive.
	l. Changes made following the Architect's written orders.
	m. Details not on the original Contract Drawings.
	n. Field records for variable and concealed conditions.
	o. Record information on the work that is shown only schematically.

	3. Mark the Contract Drawings and Shop Drawings completely and accurately. Use personnel proficient at recording graphic information for producing marked-up record prints.
	4. Mark record sets with erasable, red-colored pencil. Use other colors to distinguish between changes for different categories of the work at same location.
	5. Mark important additional information that was either shown schematically or omitted from the original Drawings.
	6. Note RFI numbers, Construction Change Directive numbers, alternate numbers, Change Order numbers, and similar identification, where applicable.

	B. Record Digital Data Files: Promptly before inspection for the Certificate of Substantial Completion, review marked-up record prints with the Architect. When authorized, prepare a full set of corrected digital data files of the Contract Drawings, as...
	1. Format: Annotated PDF electronic file with comment function enabled.
	2. Incorporate changes and additional information previously marked on record prints. Delete, redraw, and add details and notations where applicable.
	3. Refer instances of uncertainty to the Architect for resolution.

	C. Format: Identify and date each record Drawing; include the designation "PROJECT RECORD DRAWING" in a prominent location.
	1. Record Prints: Organize record prints and newly prepared record Drawings into manageable sets. Bind each set with durable paper cover sheets. Include identification on cover sheets.
	2. Format: Annotated PDF electronic file with comment function enabled.
	3. Record Digital Data Files: Organize digital data information into separate electronic files that correspond to each sheet of the Contract Drawings. Name each file with the sheet identification. Include identification in each digital data file.
	4. Identification: Include the following.
	a. Project name.
	b. Date.
	c. Designation "PROJECT RECORD DRAWINGS."
	d. Name of the Architect.
	e. Name of the Contractor.



	2.02 RECORD SPECIFICATIONS
	A. Preparation: Mark Specifications to indicate the actual product installation where installation varies from that indicated in Specifications, addenda, and contract modifications.
	1. Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.
	2. Mark copy with the proprietary name and model number of products, materials, and equipment furnished, including substitutions and product options selected.
	3. Record the name of manufacturer, supplier, installer, and other information necessary to provide a record of selections made.
	4. Note related Change Orders and record Drawings where applicable.

	B. Format: Submit record Specifications as annotated PDF electronic file.


	PART 3 -  EXECUTION
	3.01 RECORDING AND MAINTENANCE
	A. Recording: Maintain one copy of each submittal during the construction period for project record document purposes. Post changes and revisions to project record documents as they occur; do not wait until end of the project.
	B. Maintenance of Record Documents and Samples: Store record documents and samples in the field office apart from the Contract Documents used for construction.
	1. Maintain record documents in good order and in a clean, dry, legible condition, protected from deterioration and loss.
	2. Provide access to project record documents for the AGENCY's reference during normal working hours.



	END OF SECTION

	01 78 43 Spare Parts and Maintenance Materials
	SECTION 01 78 43 SPARE PARTS AND MAINTENANCE MATERIALS
	PART 1 - GENERAL
	1.01 DESCRIPTION
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	PART 3 - EXECUTION
	3.01 DELIVERY

	END OF SECTION

	01 79 00 Demonstration and Training-R1
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Administrative and procedural requirements for instructing the Owner's personnel, including
	1. Demonstration of operation of systems, subsystems, and equipment.
	2. Training in operation and maintenance of systems, subsystems, and equipment.
	3. Demonstration and training video recordings.


	1.02 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:
	1. Coordinate the instruction schedule with the Owner's operations. Adjust schedule as necessary to minimize disrupting the Owner's operations and to ensure availability of the Owner's personnel.
	2. Coordinate instructors, including providing notification of dates, times, length of instruction time, and course content.
	3. Coordinate content of training modules with content of approved emergency, operation, and maintenance manuals. Do not submit instruction program until operation and maintenance data has been reviewed and approved by the AGENCY.

	B. Pre-instruction Conference: Conduct conference at the project site in conformance with requirements in Section 01 31 00. Review methods and procedures related to demonstration and training including, but not limited to, the following:
	1. Inspect and discuss locations and other facilities required for instruction.
	2. Review and finalize the instruction schedule and verify availability of educational materials, instructors' personnel, audiovisual equipment, and facilities needed to avoid delays.
	3. Review required content of instruction.
	4. For instruction that must occur outside, review weather and forecasted weather conditions and procedures to follow if conditions are unfavorable.


	1.03 SUBMITTALS
	A. Informational Submittals:
	1. Instruction Program: Submit an outline of the instructional program for demonstration and training, including a list of training modules and a schedule of proposed dates, times, length of instruction time; and the instructors' names for each traini...
	a. Indicate proposed training modules using manufacturer-produced demonstration and training video recordings for systems, equipment, and products in lieu of video recordings of live instructional modules.

	2. Attendance Record: For each training module, submit a list of participants and the length of instruction time.
	3. Evaluations: For each participant and for each training module, submit results and documentation of required performance-based tests.

	B. Closeout Submittals:
	1. Demonstration and Training Video Recordings: Submit (2) two copies within (7) seven calendar days of end of each training module.
	a. Identification: On each copy, provide an applied label with the following information.
	1) The name of the project.
	2) The name and address of the videographer.
	3) The name of the Architect.
	4) The name of the Construction Manager.
	5) The name of the Contractor.
	6) The date of the video recording.


	2. Transcript: Provide prepared and bound transcripts in a format matching operation and maintenance manuals.
	a. Mark appropriate identification on the front and spine of each binder.
	b. Include a cover sheet with the same label information as the corresponding video recording.
	c. On each page, include the name of the project and the date of the video recording.

	3. At completion of training, submit complete training manuals for the AGENCY's use in PDF electronic file format.


	1.04 QUALITY ASSURANCE
	A. Facilitator Qualifications: A firm or individual experienced in training or educating maintenance personnel in a training program similar in content and extent to that indicated for this project, and whose work has resulted in training or education...
	B. Instructor Qualifications: A factory-authorized service representative experienced in operation and maintenance procedures and training.
	C. Videographer Qualifications: A professional videographer who is experienced in photographing demonstration and training events or similar to those required.


	PART 2 -  PRODUCTS
	2.01 INSTRUCTION PROGRAM
	A. Program Structure: Develop an instruction program that includes individual training modules for each system and for equipment not part of a system, as required by individual specification Sections.
	B. Training Modules: Develop a learning objective and teaching outline for each module. Include a description of specific skills and knowledge that each participant is expected to master. For each module, include instruction for the following, as appl...
	1. Basis of System Design, Operational Requirements, and Criteria: Include the following:
	a. System, subsystem, and equipment descriptions.
	b. Performance and design criteria if the Contractor is delegated design responsibility.
	c. Operating standards.
	d. Regulatory requirements.
	e. Equipment function.
	f. Operating characteristics.
	g. Limiting conditions.
	h. Performance curves.

	2. Documentation: Review the following items in detail:
	a. Emergency manuals.
	b. Operations manuals.
	c. Maintenance manuals.
	d. Project record documents.
	e. Identification systems.
	f. Warranties and bonds.
	g. Maintenance service agreements and similar continuing commitments.

	3. Emergencies: Include the following, as applicable:
	a. Instructions on meaning of warnings, trouble indications, and error messages.
	b. Instructions on stopping.
	c. Shutdown instructions for each type of emergency.
	d. Operating instructions for conditions outside of normal operating limits.
	e. Sequences for electric or electronic systems.
	f. Special operating instructions and procedures.

	4. Operations: Include the following, as applicable:
	a. Startup procedures.
	b. Equipment or system break-in procedures.
	c. Routine and normal operating instructions.
	d. Regulation and control procedures.
	e. Control sequences.
	f. Safety procedures.
	g. Instructions on stopping.
	h. Normal shutdown instructions.
	i. Operating procedures for emergencies.
	j. Operating procedures for system, subsystem, or equipment failure.
	k. Seasonal and weekend operating instructions.
	l. Required sequences for electric or electronic systems.
	m. Special operating instructions and procedures.

	5. Adjustments: Include the following:
	a. Alignments.
	b. Checking adjustments.
	c. Noise and vibration adjustments.
	d. Economy and efficiency adjustments.

	6. Troubleshooting: Include the following:
	a. Diagnostic instructions.
	b. Test and inspection procedures.

	7. Maintenance: Include the following:
	a. Inspection procedures.
	b. Types of cleaning agents to be used and methods of cleaning.
	c. List of cleaning agents and methods of cleaning detrimental to product.
	d. Procedures for routine cleaning
	e. Procedures for preventive maintenance.
	f. Procedures for routine maintenance.
	g. Instruction on use of special tools.
	h. Schedules for routine preventative maintenance.

	8. Repairs: Include the following:
	a. Diagnosis instructions.
	b. Repair instructions.
	c. Disassembly; component removal, repair, and replacement; and reassembly instructions.
	d. Instructions for identifying parts and components.
	e. Review of spare parts needed for operation and maintenance.




	PART 3 -  EXECUTION
	3.01 PREPARATION
	A. Assemble educational materials necessary for instruction, including documentation and training module. Assemble training modules into a training manual organized in coordination with requirements in Section 01 78 23.
	B. Set up instructional equipment at the instruction location.
	C. Do not begin instruction until component, assembly or system has been tested as specified and is in correct operating condition.

	3.02 INSTRUCTION
	A. Facilitator: Engage a qualified facilitator to
	1. prepare instruction program and training modules;
	2. coordinate instructors; and
	3. coordinate between the Contractor and the AGENCY for number of participants, instruction times, and location.

	B. Engage qualified instructors to instruct the AGENCY's personnel to adjust, operate, and maintain systems, subsystems, and equipment that is not part of a system.
	C. Scheduling: Provide instruction at mutually agreed on times. For equipment that requires seasonal operation, provide similar instruction at start of each season.
	1. Schedule training with the AGENCY with at least (7) seven calendar days' advance notice.

	D. Training Location and Reference Material: Conduct training on-site in the completed and fully operational facility using the actual equipment in-place. Conduct training using final operation and maintenance data submittals.
	E. Evaluation: At the conclusion of each training module, assess and document each participant's mastery of module by use of a performance-based test.
	F. Cleanup: Collect used and leftover educational materials and remove from the project site. Remove instructional equipment. Restore systems and equipment to condition existing before initial training use.

	3.03 DEMONSTRATION AND TRAINING VIDEO RECORDINGS
	A. General: Engage a qualified commercial videographer to record demonstration and training video recordings. Record each training module separately. Include classroom instructions and demonstrations, board diagrams, and other visual aids, but not stu...
	1. At the beginning of each training module, record each chart containing the learning objective and lesson outline.

	B. Video: Provide at least 640 x 480 video resolution converted to format file type acceptable to the Owner, on electronic media.
	1. Electronic Media: Read-only format compact disc, or equivalent acceptable to the AGENCY, with commercial-grade graphic label.
	2. File Hierarchy: Organize folder structure and file locations according to the project manual table of contents. Provide a complete screen-based menu.
	3. File Names: Utilize file names based upon name of equipment generally described in video segment, as identified in the project specifications.
	4. Contractor and Installer Contact File: Using appropriate software, create a file for inclusion on the equipment demonstration and training on a portable storage device that describes the following for each the Contractor involved on the project, ar...
	a. The name of the Contractor and Installer.
	b. Business address.
	c. Business phone number.
	d. Point of contact.
	e. E-mail address.


	C. Recording: Mount the camera on a tripod before starting recording, unless otherwise necessary to adequately cover area of demonstration and training. Display continuous running time.
	1. Film training sessions in segments not more than 15 minutes.
	a. Produce segments to present a single significant piece of equipment per segment.
	b. Organize segments with multiple pieces of equipment to follow order of the Project Manual table of contents.
	c. Where training sessions on a particular piece of equipment exceed 15 minutes, stop filming and pause the training session. Begin training session again upon commencement of new filming segment.


	D. Light Levels: Verify light levels are adequate to properly light equipment. Verify equipment markings are clearly visible before recording.
	1. Furnish additional portable lighting as required.

	E. Narration: Describe scenes on video recording. Include description of items being viewed.
	F. Transcript: Provide a transcript of the narration. Display images and running time captured from videotape opposite the corresponding narration segment.
	G. Pre-produced Video Recordings: Provide video recordings used as a component of training modules in same format as recordings of live training.
	H. Do not leave site until instruction report is signed by AGENCY.


	END OF SECTION

	01 80 00 Quality Assurance
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	PART 3 - EXECUTION
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	END OF SECTION

	02 41 19 Selective Demolition Rev
	PART 1 - GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the contract, including Ventura County Standard Specifications (VCSS), general and supplementary conditions and other Division 01 specification sections, apply to this section.

	1.02 SUMMARY
	1. Section Includes: Demolition and removal of selected electrical service panels at multiple buildings.
	2. Protection of existing building elements at the location of demolition.
	3. Repair and patch finish materials adjacent to panel replacement.
	B. Related Requirements:
	1. Section 011000, "Summary of Work," for restrictions on the use of the premises and Owner-occupancy requirements
	2. Section 017300, "Execution," for cutting and patching procedures.
	3. Division 26, “Electrical” for electrical demolition work.


	1.03 DEFINITIONS
	A. Remove: Detach items from existing construction and legally dispose of them off-site unless indicated to be removed and salvaged or removed and reinstalled.
	B. Remove and Salvage: Carefully detach from existing construction, in a manner to prevent damage, and deliver to Owner.
	C. Remove and Reinstall: Detach items from existing construction, prepare for reuse, and reinstall where indicated.
	D. Existing to Remain: Existing items of construction that are not to be permanently removed and that are not otherwise indicated to be removed, removed and salvaged, or removed and reinstalled.

	1.04 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.

	1.05 PRE-INSTALLATION MEETINGS
	A. Pre-Demolition Conference: Conduct conference at project site.
	1. Inspect and discuss condition of construction to be selectively demolished.
	2. Review schedule for depowering existing buildings to be modified.
	3. Review and finalize selective demolition schedule and verify availability of materials, demolition personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Review requirements of work performed by other trades that rely on substrates and subgrade conduits exposed by selective demolition operations.
	5. Review areas where existing construction is to remain and requires protection.


	1.06 INFORMATIONAL SUBMITTALS
	A. Pre-Demolition Photographs or Video: Submit before Work begins.

	1.07 CLOSEOUT SUBMITTALS
	A. Landfill Records: Indicate receipt and acceptance of hazardous wastes by a landfill facility licensed to accept hazardous wastes if necessary.

	1.08 FIELD CONDITIONS
	A. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	B. Notify County Engineer of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	C. Storage or sale of removed items or materials on-site is not permitted.
	D. Utility Service: Maintain existing utilities indicated to remain in service and protect them against damage during selective demolition operations.

	1.09 WARRANTY
	A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged during selective demolition, by methods and with materials so as not to void existing warranties. Notify warrantor before proceeding.  No Known warranties.


	PART 2 –  PRODUCTS
	2.01 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with governing Environmental Protection Agency (EPA) notification regulations before beginning selective demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards: Comply with American National Standards Institute/American Society of Safety Engineers (ANSI/ASSE) A10.6 and National Fire Protection Association (NFPA) 241.


	PART 3 –  EXECUTION
	3.01 EXAMINATION
	A. Verify that utilities have been disconnected and capped, if necessary, before starting selective demolition operations.
	B. Survey existing conditions and correlate with requirements indicated to determine extent of selective demolition required.
	C. When unanticipated mechanical, electrical, or structural elements that conflict with intended function or design are encountered, investigate and measure the nature and extent of conflict. Promptly submit a written report to Engineer.

	3.02 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
	A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect them against damage.
	1. Comply with requirements for existing services/systems interruptions

	B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, disconnect, and seal or cap off indicated utility services and electrical systems serving areas to be selectively demolished.
	1. If services/systems are required to be removed, relocated, or abandoned coordinate utility shut off timing and duration with Engineer.


	3.03 PREPARATION
	A. Site Access and Temporary Controls: Conduct selective demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	1. Comply with requirements for access and protection specified in Section 01 50 00, "Temporary Facilities and Controls."

	B. Temporary Facilities: Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	1. Provide temporary weather protection, during interval between selective demolition of existing construction on exterior surfaces and new construction, to prevent water leakage and damage to structure and interior areas.
	2. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are exposed during selective demolition operations.
	3. Cover and protect furniture, furnishings, and equipment that have not been removed.
	4. Comply with requirements for temporary enclosures, dust control, heating, and cooling specified in Section 01 50 00, "Temporary Facilities and Controls."


	3.04 SELECTIVE DEMOLITION, GENERAL
	A. General: Demolish and remove existing construction only to the extent required by new construction and as indicated. Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting methods least likely to damage construction to remain or adjoining construction. Use hand tools or small power tools designed for sawing or grinding, not hamm...
	2. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing finished surfaces.
	3. Do not use cutting torches until work area is cleared of flammable materials. At concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden space before starting flame-cutting operations. Maintain portable fire-suppr...
	4. Maintain adequate ventilation when using cutting torches.
	5. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly dispose of off-site.
	6. Dispose of demolished items and materials promptly. Comply with requirements in Section 01 74 19, "Construction Waste Management and Disposal."

	B. Existing Items to Remain: Protect construction indicated to remain against damage and soiling during selective demolition. When permitted by Engineer, items may be removed to a suitable, protected storage location during selective demolition and re...

	3.05 DISPOSAL OF DEMOLISHED MATERIALS
	A. General: Except for items or materials indicated to be recycled, reused, salvaged, reinstalled, or otherwise indicated to remain Owner's property, remove demolished materials from Project site and legally dispose of them in an EPA-approved landfill.
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.
	3. Comply with requirements specified in Section 01 74 19, "Construction Waste Management and Disposal."

	B. Burning: Do not burn demolished materials.
	C. Disposal: Transport demolished materials off Owner's property and legally dispose of them.

	3.06 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition operations. Return adjacent areas to condition existing before selective demolition operations began.

	3.07 SELECTIVE DEMOLITION SCHEDULE
	A. Existing Construction to Be Removed: Refer to electrical plans for extent of work.
	B. Existing Items to Remain: Protect Existing Work to Remain and areas of No Work.



	03 00 00 - Concrete Work-General
	03 10 00 Concrete Formwork
	03 20 00 Reinforcing Steel
	03 30 00 Cast-in-Place Concrete
	03 70 10 Post Installed Anchors
	04 20 00 Unit Masonry
	SECTION 04 20 00
	PART 1 - GENERAL
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.
	A. Section Includes:
	1. Concrete masonry units.

	B. Products Installed but not Furnished under This Section:
	1. Steel lintels in unit masonry.

	C. Related Requirements:
	1. Section 07 19 00 "Water Repellents" for water repellents applied to unit masonry assemblies.

	A. CMU(s): Concrete masonry unit(s).
	A. Preinstallation Conference: Conduct conference at Project site.
	A. Product Data: For each type of product.
	B. Shop Drawings: For the following:
	1. Masonry Units: Show sizes, profiles, coursing, and locations of special shapes.

	C. Samples for Initial Selection:
	1. Colored mortar.

	D. Samples for Verification: For each type and color of the following:
	1. Exposed CMUs.

	A. List of Materials Used in Constructing Mockups: List generic product names together with manufacturers, manufacturers' product names, model numbers, lot numbers, batch numbers, source of supply, and other information as required to identify materia...
	1. Submittal is for information only. Receipt of list does not constitute approval of deviations from the Contract Documents unless such deviations are specifically brought to the attention of Architect and approved in writing.

	B. Qualification Data: For testing agency.
	1. Masonry units.
	a. Include material test reports substantiating compliance with requirements.

	2. Integral water repellent used in CMUs.

	D. Mix Designs: For each type of mortar and grout. Include description of type and proportions of ingredients.
	1. Include test reports for mortar mixes required to comply with property specification. Test according to ASTM C109/C109M for compressive strength, ASTM C1506 for water retention, and ASTM C91/C91M for air content.

	E. Statement of Compressive Strength of Masonry: For each combination of masonry unit type and mortar type, provide statement of average net-area compressive strength of masonry units, mortar type, and resulting net-area compressive strength of masonr...
	A. Testing Agency Qualifications: Qualified according to ASTM C1093 for testing indicated.
	B. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic effects, and to set quality standards for materials and execution.
	1. Build mockups for typical exterior and interior walls in sizes approximately 60 inches long by 72 inches high by full thickness, including face and backup wythes and accessories.
	a. Include a sealant-filled joint at least 16 inches long in each mockup.

	2. Clean one-half of exposed faces of mockups with masonry cleaner as indicated.
	a. Approval of mockups is also for other material and construction qualities specifically approved by Architect in writing.

	5. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.

	A. Store masonry units on elevated platforms in a dry location. If units are not stored in an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If units become wet, do not install until they are dry.
	A. Protection of Masonry: During construction, cover tops of walls, projections, and sills with waterproof sheeting at end of each day's work. Cover partially completed masonry when construction is not in progress.
	B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least 3 days after building masonry walls or columns.
	1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading coverings on ground and over wall surface.

	D. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost or by freezing conditions. Comply with cold-weather construct...
	1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40 deg F and higher and will remain so until masonry has dried, but not less than 7 days after completing cleaning.

	E. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in TMS 602/ACI 530.1/ASCE 6.
	PART 2 - PRODUCTS
	A. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and color, or a uniform blend within the ranges accepted for these characteristics, from single source from single manufacturer for each product required.
	A. Provide structural unit masonry that develops indicated net-area compressive strengths at 28 days.
	1. Determine net-area compressive strength of masonry from average net-area compressive strengths of masonry units and mortar types (unit-strength method) according to TMS 602/ACI 530.1/ASCE 6.

	A. Masonry Standard: Comply with TMS 602/ACI 530.1/ASCE 6, except as modified by requirements in the Contract Documents.
	1. Where fire-resistance-rated construction is indicated, units shall be listed and labeled by a qualified testing agency acceptable to authorities having jurisdiction.

	A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed faces of adjacent units unless otherwise indicated.
	1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, bonding, and other special conditions.

	B. Integral Water Repellent: Provide units made with integral water repellent for exposed units.
	1. Integral Water Repellent: Liquid polymeric, integral water-repellent admixture that does not reduce flexural bond strength. Units made with integral water repellent, when tested according to ASTM E514/E514M as a wall assembly made with mortar conta...
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:


	C. CMUs: ASTM C90.
	1. Unit Compressive Strength: Provide units with minimum average net-area compressive strength of 2000 psi.
	a. Units shall be blended with expanded shale, clay, or slate produced by the rotary kiln process and shall conform to ASTM C331 and ASTM C33. Units shall be graded to assure consistent texture with total mix weight not more than 115 lbs/CF..

	3. Size (Width): Manufactured to dimensions 3/8-inch less than nominal dimensions.

	A. General: Provide shapes indicated and as follows, with exposed surfaces matching finish and color of exposed faces of adjacent units:
	1. For ends of sills and caps and for similar applications that would otherwise expose unfinished brick surfaces, provide units without cores or frogs and with exposed surfaces finished.

	B. Firebox Brick Flooring Pavers: ASTM C 155
	1. Where indicated on the drawings, provide Fire Clay and High Alumina Refractory Brick; shall be manufactured in accordance with ASTM C 27-98.

	A. Portland Cement: ASTM C150/C150M, II, except Type III may be used for cold-weather construction. Provide natural color or white cement as required to produce mortar color indicated.
	1. Alkali content shall not be more than 0.1 percent when tested according to ASTM C114.

	B. Hydrated Lime: ASTM C207, Type S.
	D. Colored Cement Products: Packaged blend made from Portland cement and hydrated lime and mortar pigments, all complying with specified requirements, and containing no other ingredients.
	1. Colored Portland Cement-Lime Mix:
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) Holcim (US) Inc.


	2. Formulate blend as required to produce color indicated or, if not indicated, as selected from manufacturer's standard colors.

	E. Aggregate for Mortar: ASTM C144.
	1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or crushed stone.

	F. Aggregate for Grout: 3/8” maximum size and in accordance with ASTM C404 “Standard Specification for Aggregates for Masonry Grout”.
	H. Water-Repellent Admixture: Liquid water-repellent mortar admixture intended for use with CMUs containing integral water repellent from same manufacturer.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

	I. Water: All water used for mortar and grout shall be clean and free from deleterious amounts of acids, salts, alkali, and organic materials.
	A. Uncoated-Steel Reinforcing Bars: ASTM A615/A615M, Grade 60.
	A. General: Ties and anchors shall extend at least 1-1/2 inches into veneer but with at least a 5/8-inch cover on outside face.
	1. Stainless Steel Wire: ASTM A580/A580M, Type 316.

	C. Adjustable Anchors for Connecting to Concrete: Provide anchors that allow vertical or horizontal adjustment but resist tension and compression forces perpendicular to plane of wall.
	1. Connector Section: Dovetail tabs for inserting into dovetail slots in concrete and attached to tie section; formed from  0.109-inch- thick, stainless steel sheet.
	2. Tie Section: Triangular-shaped wire tie made from 0.187-inch – 0.25-inch-diameter, stainless steel wire.

	D. Partition Top Anchors: 0.105-inch-thick metal plate with a 3/8-inch-diameter metal rod 6 inches long welded to plate and with closed-end plastic tube fitted over rod that allows rod to move in and out of tube. Fabricate from stainless steel.
	1. Corrosion Protection: Hot-dip galvanized to comply with ASTM A153/A153M.

	A. Metal Flashing: Provide metal flashing complying with SMACNA's "Architectural Sheet Metal Manual" and as follows:
	1. Stainless Steel: ASTM A240/A240M or ASTM A666, Type 304, 0.016-inch thick.
	a. Manufacturers: Subject to compliance with requirements.

	4. Fabricate through-wall flashing with snaplock receiver on exterior face where indicated to receive counterflashing.

	B. Flexible Flashing: Use the following unless otherwise indicated:
	1. Copper-Laminated Flashing: 7-oz./sq.ft. copper sheet bonded between two layers of glass-fiber cloth. Use only where flashing is fully concealed in masonry.
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) Advanced Building Products Inc.



	C. Application: Unless otherwise indicated, use the following:
	1. Where flashing is indicated to receive counterflashing, use metal flashing.

	D. Single-Wythe CMU Flashing System: System of CMU cell flashing pans and interlocking CMU web covers made from UV-resistant, high-density polyethylene. Cell flashing pans have integral weep spouts designed to be built into mortar bed joints and that ...
	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:
	a. Mortar Net Solutions.


	E. Solder and Sealants for Sheet Metal Flashings:
	1. Solder for Stainless Steel: ASTM B32, Grade Sn96, with acid flux of type recommended by stainless steel sheet manufacturer.

	F. Adhesives, Primers, and Seam Tapes for Flashings: Flashing manufacturer's standard products or products recommended by flashing manufacturer for bonding flashing sheets to each other and to substrates.
	A. Compressible Filler: Premolded filler strips complying with ASTM D1056, Grade 2A1; compressible up to 35 percent; of width and thickness indicated; formulated from neoprene urethane or PVC.
	1. Wicking Material: Absorbent rope, made from cotton UV-resistant synthetic fiber, 1/4 to 3/8 inch in diameter, in length required to produce 2-inch exposure on exterior and 18 inches in cavity. Use only for weeps.
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) Advanced Building Products Inc.



	E. Cavity Drainage Material: Free-draining mesh, made from polymer strands that will not degrade within the wall cavity.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Advanced Building Products Inc.

	2. Configuration: Provide one of the following:
	a. Strips, full depth of cavity and 10 inches high, with dovetail-shaped notches 7 inches deep that prevent clogging with mortar droppings.


	A. Proprietary Acidic Cleaner: Manufacturer's standard-strength cleaner designed for removing mortar/grout stains, efflorescence, and other new construction stains from new masonry without discoloring or damaging masonry surfaces. Use product expressl...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Diedrich Technologies, Inc.; a Hohmann & Barnard company.


	A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise indicated.
	1. Do not use calcium chloride in mortar or grout.

	B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix. Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients before delivering to Project site.
	1. For masonry below grade or in contact with earth, use Type M.

	D. Pigmented Mortar: Use colored cement product.
	1. Pigments shall not exceed 10 percent of portland cement by weight.

	E. Grout for Unit Masonry: Comply with ASTM C476.
	1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will comply with TMS 602/ACI 530.1/ASCE 6 for dimensions of grout spaces and pour height.

	PART 3 - EXECUTION
	A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	1. Verify that foundations are within tolerances specified.

	B. Before installation, examine rough-in and built-in construction for piping systems to verify actual locations of piping connections.
	A. Thickness: Build cavity and composite walls and other masonry construction to full thickness shown. Build single-wythe walls to actual widths of masonry units, using units of widths indicated.
	A. Dimensions and Locations of Elements:
	1. For dimensions in cross section or elevation, do not vary by more than plus 1/2 inch or minus 1/4 inch.

	B. Lines and Levels:
	1. For bed joints and top surfaces of bearing walls, do not vary from level by more than 1/4 inch in 10 feet, or 1/2-inch maximum.

	C. Joints:
	1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch, with a maximum thickness limited to 1/2 inch.

	A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and for accurate location of openings, movement-type joints, returns, and offsets. Avoid using less-than-half-size units, particularly at corners,...
	1. Install compressible filler in joint between top of partition and underside of structure above.

	A. Lay CMUs as follows:
	1. Bed face shells in mortar and make head joints of depth equal to bed joints.

	B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient mortar to fill head joints and shove into place. Do not deeply furrow bed joints or slush head joints.
	A. General: Install control- and expansion-joint materials in unit masonry as masonry progresses. Do not allow materials to span control and expansion joints without provision to allow for in-plane wall or partition movement.
	1. Walls shall have vertical control joints at a spacing approximately 1.5 times the wall height, but no greater than 20 feet on center.
	2. Install preformed control-joint gaskets designed to fit standard sash block.

	C. Provide horizontal, pressure-relieving joints by either leaving an airspace or inserting a compressible filler of width required for installing sealant and backer rod specified in Section 07 92 00 "Joint Sealants," but not less than 3/8 inch.
	1. Locate horizontal, pressure-relieving joints beneath shelf angles supporting masonry.

	A. Install steel lintels where indicated.
	A. General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, other obstructions to downward flow of water in wall, and where indicated. Install cavity vents at shelf angles, ledges, and other obstructions to upward...
	1. Prepare masonry surfaces so they are smooth and free from projections that could puncture flashing. Where flashing is within mortar joint, place through-wall flashing on sloping bed of mortar and cover with mortar. Before covering with mortar, seal...

	C. Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to comply with manufacturer's written instructions. Install CMU cell pans with upturned edges located below face shells and webs of CMUs above and with weep spouts ...
	1. Use specified weep/cavity vent products to form weep holes.

	F. Place cavity drainage material in airspace behind veneers to comply with configuration requirements for cavity drainage material in "Miscellaneous Masonry Accessories" Article.
	A. Temporary Formwork and Shores: Construct formwork and shores as needed to support reinforced masonry elements during construction.
	1. Construct formwork to provide shape, line, and dimensions of completed masonry as indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, tie, and support forms to maintain position and shape during construction and ...

	B. Placing Reinforcement: Comply with requirements in TMS 602/ACI 530.1/ASCE 6.
	1. Reinforcing steel shall be placed in accordance with the requirements of Section 03200, "Reinforcing Steel" of these Specifications and the requirements of this Specification Section.
	2. Reinforcing steel shall have contact lap splices that are wired tight together.  Where dowels are allowed on the structural drawings, reinforcing steel shall be wired tight to dowels.
	3. Vertical bars shall have intermediate support brackets or shall be wired tight to horizontal steel at a spacing to not exceed 192 bar diameters.
	4. Reinforcing steel shall be coordinated with the control joint layout to provide additional reinforcing as shown on the drawings
	5.
	1. Fill all cells with grout.
	2. Comply with requirements in TMS 602/ACI 530.1/ASCE 6 for cleanouts and for grout placement, including minimum grout space and maximum pour height.

	D. Mortar Mixing
	1. Perform all measurements of materials for mortar accurately using suitable calibrated devices.  Shovel measurements will not be acceptable.  94 pounds of Portland Cements (1 sack) shall be considered as 1 cubic foot.
	2. Use mixers of at least 1 sack capacity.  Batches requiring fractional sacks will not be permitted unless the cement is weighted for each such batch.
	3. Place the sand, cements and water in the mixer in that order for each batch of mortar and mix for a period of at least 2 minutes.  Add the lime and continue mixing for as long as needed to secure a uniform mass, but in no case less than 10 minutes.
	4. Retempering of mortar by dashing water over the mortar will not be permitted.  Retemper mortar only by adding water into a basin made with the mortar and then carefully working the water into the mortar.
	5. Mix the mortar and maintain it on the boards to a slump of 2-3/4 inches plus or minus 1/4 inch using a truncated cone 4 inches by 2 inches, 6 inches high.  All mortar which is unused within 1 hour after the initial mixing shall be removed from the ...

	A. Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections and prepare reports. Allow inspectors access to scaffolding and work areas as needed to perform tests and inspections. Retesting of materials that fail to...
	A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged or that do not match adjoining units. Install new units to match adjoining units; install in fresh mortar, pointed to eliminate evidence of replacement.
	1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or chisels.

	A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's property. At completion of unit masonry work, remove from Project site.


	05 12 00 Struct Steel & Misc Iron
	05 50 00 Metal Fabrications
	SECTION 05 50 00
	PART 1 - GENERAL
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.
	A. Section Includes:
	1. Steel framing and supports for mechanical and electrical equipment.
	2. Steel framing and supports for applications where framing and supports are not specified in other Sections.
	3. Slotted channel framing.
	4. Metal ladders.
	5. Ladder safety cages.
	6. Alternating tread devices.
	7. Metal ships' ladders.
	8. Miscellaneous steel trim including steel angle corner guards steel edgings.
	9. Metal bollards.
	10. Abrasive metal nosings treads and thresholds.
	11. Miscellaneous fabricated training props:
	a. Burn Doors, Double Burn Doors, Shutters.


	B. Products furnished, but not installed, under this Section include the following:
	1. Loose steel lintels.
	2. Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts indicated to be cast into concrete or built into unit masonry.
	3. Steel weld plates and angles for casting into concrete for applications where they are not specified in other Sections.

	C. Related Requirements:
	1. Section 03 30 00 "Cast-in-Place Concrete" for installing anchor bolts, steel pipes sleeves, slotted channel inserts, wedge type inserts, and other items cast into concrete.
	2. Section 04 20 00 "Unit Masonry" for installing loose lintels, anchor bolts, and other items built into unit masonry.
	3. Section 05 12 00 "Structural Steel and Miscellaneous Iron" for steel framing, supports, elevator machine beams, hoist beams, divider beams, door frames, and other steel items attached to the structural-steel framing.

	A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint and coating manufacturers' written instructions to ensure that shop primers and topcoats are compatible with one another.
	A. Product Data: For the following:
	1. Nonslip aggregates and nonslip-aggregate surface finishes.
	2. Fasteners.
	3. Shop primers.
	4. Shrinkage-resisting grout.
	5. Slotted channel framing.
	6. Manufactured metal ladders.
	7. Ladder safety cages.
	8. Alternating tread devices.
	9. Metal ships' ladders.
	10. Metal bollards.
	11. Pipe Downspout guards.
	12. Abrasive metal nosings treads and thresholds.
	13. Metal downspout boots.

	B. Shop Drawings: Show fabrication and installation details. Include plans, elevations, sections, and details of metal fabrications and their connections. Show anchorage and accessory items.
	1. Steel framing and supports for overhead doors.
	2. Steel framing and supports for mechanical and electrical equipment.
	3. Steel framing and supports for applications where framing and supports are not specified in other Sections.
	4. Shelf angles.
	5. Metal ladders.
	6. Ladder safety cages.
	7. Alternating tread devices.
	8. Metal ships' ladders.
	9. Metal floor plate and supports.
	10. Structural-steel door frames.
	11. Miscellaneous steel trim including steel angle corner guards steel edgings.
	12. Metal bollards.
	13. Loose steel lintels.

	A. Qualification Data: For professional engineer's experience with providing delegated-design engineering services of the kind indicated, including documentation that engineer is licensed in the jurisdiction in which Project is located.
	A. Welding Qualifications: Qualify procedures and personnel in accordance with the following:
	1. AWS D1.1/D1.1M "Structural Welding Code - Steel."
	2. AWS D1.2/D1.2M "Structural Welding Code - Aluminum."
	3. AWS D1.6/D1.6M "Structural Welding Code - Stainless Steel."

	A. Field Measurements: Verify actual locations of walls, floor slabs, decks, and other construction contiguous with metal fabrications by field measurements before fabrication.
	PART 2 - PRODUCTS
	A. Delegated Design: Engage a qualified professional engineer, as defined in Section 01 40 00 "Quality Requirements" to design ladders alternating tread devices.
	1. Uniform Load: 100 lbf/sq.ft. (4.79 kN/sq.m.).
	2. Concentrated Load: 300 lbf (1.33 kN) applied on an area of 4 sq.in. (2580 sq.m.).
	3. Uniform and concentrated loads need not be assumed to act concurrently.
	4. Alternating Tread Device Framing: Capable of withstanding stresses resulting from railing loads in addition to loads specified above.
	5. Comply with applicable railing loadings in Section 05 52 13 "Pipe and Tube Railings."
	1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces.

	A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise indicated. For metal fabrications exposed to view in the completed Work, provide materials without seam marks, roller marks, rolled trade names, or blemishes.
	F. Steel Tubing: ASTM A500/A500M, cold-formed steel tubing.
	H. Slotted Channel Framing: Cold-formed metal box channels (struts) complying with MFMA-4.
	1. Size of Channels: 1-5/8 by 1-5/8 inches (41 by 41 mm).
	2. Material: Galvanized steel, ASTM A653/A653M, structural steel, Grade 33 (Grade 230), with G90 (Z275) coating; 0.108-inch (2.8-mm) nominal thickness.
	3. Material: Cold-rolled steel, ASTM A1008/A1008M, structural steel, Grade 33 (Grade 230); 0.0677-inch (1.7-mm) minimum thickness; unfinished.

	I. Cast Iron: Either gray iron, ASTM A48/A48M, or malleable iron, ASTM A47/A47M, unless otherwise indicated.
	A. General: Unless otherwise indicated, provide Type 316 stainless steel fasteners for exterior use and zinc-plated fasteners with coating complying with ASTM B633 or ASTM F1941/F1941M, Class Fe/Zn 5, at exterior walls. Select fasteners for type, grad...
	1. Provide stainless steel fasteners for fastening aluminum stainless steel.

	B. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A307, Grade A (ASTM F568M, Property Class 4.6); with hex nuts, ASTM A563 (ASTM A563M); and, where indicated, flat washers.
	1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item being fastened is indicated to be galvanized.

	F. Anchors, General: Capable of sustaining, without failure, a load equal to six times the load imposed when installed in unit masonry and four times the load imposed when installed in concrete, as determined by testing in accordance with ASTM E488/E4...
	1. Material for Interior Locations: Carbon-steel components zinc plated to comply with ASTM B633 or ASTM F1941/F1941M, Class Fe/Zn 5, unless otherwise indicated.
	2. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy Group 1 (A1) stainless steel bolts, ASTM F593 (ASTM F738M), and nuts, ASTM F594 (ASTM F836M).

	I. Slotted-Channel Inserts: Cold-formed, hot-dip galvanized-steel box channels (struts) complying with MFMA-4, 1-5/8 by 7/8 inches (41 by 22 mm) by length indicated with anchor straps or studs not less than 3 inches (75 mm) long at not more than 8 inc...
	A. Shop Assembly: Preassemble items in the shop to greatest extent possible. Disassemble units only as necessary for shipping and handling limitations. Use connections that maintain structural value of joined pieces. Clearly mark units for reassembly ...
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or welds where possible. Where exposed fasteners are required, use Phillips flat-head (countersunk) fasteners unless otherwise indicated. Locate joints where...
	A. General: Provide steel framing and supports not specified in other Sections as needed to complete the Work.
	1. Fabricate units from slotted channel framing where indicated.

	C. Galvanize miscellaneous framing and supports where indicated.
	A. Fabricate shelf angles from steel angles of sizes indicated and for attachment to concrete framing. Provide horizontally slotted holes to receive 3/4-inch (19-mm) bolts, spaced not more than 6 inches (150 mm) from ends and 24 inches (600 mm) o.c., ...
	1. Provide mitered and welded units at corners.
	2. Provide open joints in shelf angles at expansion and control joints. Make open joint approximately 2 inches (50 mm) larger than expansion or control joint.

	B. For cavity walls, provide vertical channel brackets to support angles from backup masonry and concrete.
	A. General:
	1. Comply with ANSI A14.3.

	B. Steel Ladders:
	1. Space siderails 18 inches (457 mm) apart unless otherwise indicated.
	2. Siderails: Continuous, 1/2 by 2-1/2-inch (12.7 by 64-mm) steel flat bars, with eased edges.
	3. Rungs: 1-inch- (25-mm) diameter, steel bars.
	4. Fit rungs in centerline of siderails; plug-weld and grind smooth on outer rail faces.
	5. Provide nonslip surfaces on top of each rung by coating with abrasive material metallically bonded to rung.
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) Harsco Industrial IKG, a division of Harsco Corporation.


	6. Source Limitations: Obtain nonslip surfaces from single source from single manufacturer.
	7. Support each ladder at top and bottom and not more than 60 inches (1500 mm) o.c. with welded or bolted steel brackets.
	8. Galvanize ladders, including brackets.

	A. General:
	1. Fabricate ladder safety cages to comply with ANSI A14.3. Assemble by welding or with stainless steel fasteners.
	2. Provide primary hoops at tops and bottoms of cages and spaced not more than 20 feet (6 m) o.c. Provide secondary intermediate hoops spaced not more than 48 inches (1200 mm) o.c. between primary hoops.
	3. Fasten assembled safety cage to ladder rails and adjacent construction by welding or with stainless steel fasteners unless otherwise indicated.

	B. Steel Ladder Safety Cages:
	1. Primary Hoops: 1/4 by 4-inch (6.4 by 100-mm) flat bar hoops.
	2. Secondary Intermediate Hoops: 1/4 by 2-inch (6.4 by 50-mm) flat bar hoops.
	3. Vertical Bars: 3/16 by 1-1/2-inch (4.8 by 38-mm) flat bars secured to each hoop.
	4. Galvanize ladder safety cages, including brackets and fasteners.

	A. Alternating Tread Devices: Fabricate alternating tread devices of open-type construction with channel or plate stringers and pipe and tube railings unless otherwise indicated. Provide brackets and fittings for installation.
	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:
	a. Lapeyre Stair Inc.

	2. Tread depth shall be not less than 8-1/2 inches (216 mm) exclusive of nosing or less than 10-1/2 inches (267 mm) including the nosing, tread width shall be not less than 7 inches (178 mm), and riser height shall be not more than 8 inches (203 mm).
	3. Fabricate from steel and assemble by welding or with stainless steel fasteners.

	B. Galvanize steel alternating tread devices, including treads, railings, brackets, and fasteners.
	A. Provide metal ships' ladders where indicated. Fabricate of open-type construction with channel or plate stringers and pipe and tube railings unless otherwise indicated. Provide brackets and fittings for installation.
	1. Treads shall be not less than 5 inches (127 mm) exclusive of nosing or less than 8-1/2 inches (216 mm) including the nosing, and riser height shall be not more than 9-1/2 inches (241 mm).
	2. Fabricate ships' ladders, including railings from steel .
	3. Fabricate treads and platforms from welded or pressure-locked steel bar grating. Limit openings in gratings to no more than 1/2 inch (12 mm) in least dimension.

	B. Galvanize exterior steel ships' ladders, including treads, railings, brackets, and fasteners.
	A. Fabricate from rolled-steel floor plate of thickness indicated below:
	1. Thickness: As indicated.

	B. Provide grating sections where indicated, fabricated from welded or pressure-locked steel bar grating. Limit openings in gratings to no more than 1/2 inch (12 mm) in least dimension.
	A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown with continuously welded joints and smooth exposed edges. Miter corners and use concealed field splices where possible.
	1. Provide with integrally welded steel strap anchors for embedding in concrete or masonry construction.

	C. Galvanize exterior miscellaneous steel trim.
	A. Fabricate metal bollards from Schedule 80 steel pipe.
	1. Cap bollards with 1/4-inch- (6.4-mm-) thick, steel  plate with domed top.

	B. Fabricate bollards with 3/8-inch- (9.5-mm-) thick, steel  baseplates for bolting to concrete slab. Drill baseplates at all four corners for 3/4-inch (19-mm) anchor bolts.
	1. Where bollards are to be anchored to sloping concrete slabs, angle baseplates for plumb alignment of bollards.

	A. Fabricate pipe downspout guards from 3/8-inch- (9.5-mm-) thick by 12-inch- (300-mm-) wide, steel plate, bent to fit flat against the wall or column at both ends and to fit around pipe with 2-inch (50-mm) clearance between pipe and pipe guard. Drill...
	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. J.R. Hoe & Sons Inc.
	2. Neenah Foundry Company.

	A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete construction. Drill plates to receive anchor bolts and for grouting.
	A. Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and recesses in masonry walls and partitions at locations indicated. Fabricate in single lengths for each opening unless otherwise indicated. Weld adjoining m...
	A. Provide steel weld plates and angles not specified in other Sections, for items supported from concrete construction as needed to complete the Work. Provide each unit with no fewer than two integrally welded steel strap anchors for embedding in con...
	A. Finish metal fabrications after assembly.
	A. Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A153/A153M for steel and iron hardware and with ASTM A123/A123M for other steel and iron products.
	1. Do not quench or apply post galvanizing treatments that might interfere with paint adhesion.

	B. Preparation for Shop Priming Galvanized Items: After galvanizing, thoroughly clean galvanized surfaces of grease, dirt, oil, flux, and other foreign matter, and treat with metallic phosphate process.
	1. Shop prime with universal shop primer unless zinc-rich primer is indicated.

	D. Preparation for Shop Priming: Prepare surfaces to comply with SSPC-SP 6/NACE No. 3 "Commercial Blast Cleaning."
	PART 3 - EXECUTION
	A. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing metal fabrications. Set metal fabrications accurately in location, alignment, and elevation; with edges and surfaces level, plumb, true, and free of rac...
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	D. Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal fabrications are required to be fastened to in-place construction. Provide threaded fasteners for use with concrete and masonry inserts, toggle bolts, through b...
	1. Cast Aluminum: Heavy coat of bituminous paint.
	2. Extruded Aluminum: Two coats of clear lacquer.

	A. General: Install framing and supports to comply with requirements of items being supported, including manufacturers' written instructions and requirements indicated on Shop Drawings.
	A. Fill metal-capped bollards solidly with concrete and allow concrete to cure seven days before installing.
	1. Do not fill removable bollards with concrete.

	B. Anchor bollards to existing construction with anchor bolts. Provide four 3/4-inch (19-mm) bolts at each bollard unless otherwise indicated.
	1. Embed anchor bolts at least 4 inches (100 mm) in concrete.

	A. Provide pipe guards at exposed vertical pipes in at locations indicated on Drawings where not protected by curbs or other barriers. Install by bolting to wall or column with expansion anchors. Provide four 3/4-inch (19-mm) bolts at each pipe guard....
	A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to improve bond to surfaces. Clean bottom surface of plates.
	A. Touchup Painting:
	1. Immediately after erection, clean field welds, bolted connections, and abraded areas. Paint uncoated and abraded areas with same material as used for shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.
	a. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry film thickness.


	B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A780/A780M.


	05 51 19 Metal Grating Stairs
	SECTION 05 51 19
	PART 1 - GENERAL
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.
	PART 2 - PRODUCTS
	PART 3 - EXECUTION


	05 52 13 Pipe and Tube Railings
	SECTION 05 52 13
	1.01 RELATED DOCUMENTS
	1.02 SUMMARY
	A. Section Includes:
	1. Steel pipe and tube railings.

	B. RELATED SECTIONS
	1. Section 05 51 19 "Metal Grate Stairs" for steel tube railings associated with metal grate stairs.


	1.03 ACTION SUBMITTALS
	A. Product Data: For the following:
	1. Manufacturer's product lines of mechanically connected railings.
	2. Railing brackets.
	3. Grout, anchoring cement, and paint products.

	B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
	C. Samples for Verification: For each type of exposed finish required.
	1. Sections of each distinctly different linear railing member, including handrails, top rails, posts, and balusters.
	2. Fittings and brackets.
	3. Assembled Sample of railing system, made from full-size components, including top rail, post, handrail, and infill. Sample need not be full height.
	a. Show method of finishing and connecting members at intersections.



	1.04 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified professional engineer.
	B. Mill Certificates: Signed by manufacturers of stainless-steel products certifying that products furnished comply with requirements.
	C. Welding certificates.
	D. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers certifying that shop primers are compatible with topcoats.
	E. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified testing agency, according to ASTM E894 and ASTM E935.

	1.05 QUALITY ASSURANCE
	A. Source Limitations: Obtain each type of railing from single source from single manufacturer.
	B. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	C. Welding Qualifications: Qualify procedures and personnel according to the following:
	1. AWS D1.1/D1.1M "Structural Welding Code – Steel."


	1.06 PROJECT CONDITIONS
	A. Field Measurements: Verify actual locations of walls and other construction contiguous with metal fabrications by field measurements before fabrication.

	1.07 COORDINATION AND SCHEDULING
	A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint and coating manufacturers' written recommendations to ensure that shop primers and topcoats are compatible with one another.
	B. Coordinate installation of anchorages for railings. Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concre...
	C. Schedule installation so wall attachments are made only to completed walls. Do not support railings temporarily by any means that do not satisfy structural performance requirements.

	2.01 METALS, GENERAL
	A. Metal Surfaces, General: Provide materials with smooth surfaces, without seam marks, roller marks, rolled trade names, stains, discolorations, or blemishes.
	B. Brackets, Flanges, and Anchors: Cast or formed metal of same type of material and finish as supported rails unless otherwise indicated.

	2.02 STEEL AND IRON
	A. Tubing: ASTM A500 (cold formed).
	B. Pipe: ASTM A53/A53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), unless another grade and weight are required by structural loads.
	1. Provide galvanized finish for exterior installations and where indicated.

	C. Plates, Shapes, and Bars: ASTM A36/A36M.

	2.03 FASTENERS
	A. General: Provide the following:
	1. Hot-Dip Galvanized Railings: Type 304 stainless-steel or hot-dip zinc-coated steel fasteners complying with ASTM A153/A153M or ASTM F2329 for zinc coating.

	B. Fasteners for Anchoring Railings to Other Construction: Select fasteners of type, grade, and class required to produce connections suitable for anchoring railings to other types of construction indicated and capable of withstanding design loads.
	C. Fasteners for Interconnecting Railing Components:
	1. Provide concealed fasteners for interconnecting railing components and for attaching them to other work, unless otherwise indicated.
	2. Provide Phillips tamper-resistant flat-head machine screws for exposed fasteners unless otherwise indicated.

	D. Post-Installed Anchors: Torque-controlled expansion anchors or chemical anchors capable of sustaining, without failure, a load equal to six times the load imposed when installed in unit masonry and four times the load imposed when installed in conc...
	1. Material for Interior Locations: Carbon-steel components zinc-plated to comply with ASTM B633 or ASTM F1941 (ASTM F1941M), Class Fe/Zn 5, unless otherwise indicated.
	2. Material for Exterior Locations and Where Stainless Steel is Indicated: Alloy Group 1 (A1) stainless-steel bolts, ASTM F593 (ASTM F738M), and nuts, ASTM F594 (ASTM F836M).


	2.04 STEEL RAILING SYSTEM
	A. Rails:
	1. Extra heavy weight 2-3/8 inches o.d. steel pipe, welded jointing; locations as indicated on drawings.
	2. Extra heavy weight 1-1/2 inches o.d. steel pipe welded jointing; locations as indicated on drawings.

	B. Posts:
	1. Extra heavy weight 2-3/8 inches o.d. steel pipe, welded jointing; locations as indicated on drawings.
	2. Extra heavy weight 1-1/2 inches o.d. steel pipe welded jointing; locations as indicated on drawings.

	C. Fitting: Elbows, Tees, wall brackets, escutcheons; machined steel
	D. Mounting: Brackets and flanges, with steel inserts for casting in concrete with steel brackets for embedding in masonry or concrete.
	E. Splice Connectors: Steel welding collars.
	F. Brackets: Wall handle rail equal to Julius Blum and Co. malleable iron No. 306 or approved equivalent.
	G. Hot Dipped galvanizing : 1.25 oz/sq.ft. zinc coating in accordance with ASTM A386.

	2.05 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy welded.
	B. Low-Emitting Materials: Paints and coatings shall 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-Sc...
	C. Etching Cleaner for Galvanized Metal: Complying with MPI#25.
	D. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible with paints specified to be used over it.
	E. Epoxy Zinc-Rich Primer: Complying with MPI#20 and compatible with topcoat.
	F. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D1187.
	G. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C1107. Provide grout specifically recommended by manufacturer for interior and exterior applications.

	2.06 FABRICATION
	A. General: Fabricate railings to comply with requirements indicated for design, dimensions, member sizes and spacing, details, finish, and anchorage, but not less than that required to support structural loads.
	B. Assemble railings in the shop to greatest extent possible to minimize field splicing and assembly. Disassemble units only as necessary for shipping and handling limitations. Clearly mark units for reassembly and coordinated installation. Use connec...
	C. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of approximately 1/32 inch (1 mm) unless otherwise indicated. Remove sharp or rough areas on exposed surfaces.
	D. Form work true to line and level with accurate angles and surfaces.
	E. Fabricate connections that will be exposed to weather in a manner to exclude water. Provide weep holes where water may accumulate.
	F. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items.
	G. Connections: Fabricate railings with welded connections unless otherwise indicated.
	H. Welded Connections: Cope components at connections to provide close fit, or use fittings designed for this purpose. Weld all around at connections, including at fittings.
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove flux immediately.
	4. At exposed connections, finish exposed surfaces smooth and blended so no roughness shows after finishing and welded surface matches contours of adjoining surfaces.

	I. Form changes in direction as follows:
	1. By radius bends of radius indicated or by inserting prefabricated elbow fittings of radius indicated.

	J. Bend members in jigs to produce uniform curvature for each configuration required; maintain cross section of member throughout entire bend without buckling, twisting, cracking, or otherwise deforming exposed surfaces of components.
	K. Close exposed ends of railing members with prefabricated end fittings.
	L. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated. Close ends of returns unless clearance between end of rail and wall is 1/4-inch (6-mm) or less.
	M. Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, flanges, miscellaneous fittings, and anchors to interconnect railing members to other work unless otherwise indicated.
	1. At brackets and fittings fastened to plaster or gypsum board partitions, provide crush-resistant fillers, or other means to transfer loads through wall finishes to structural supports and prevent bracket or fitting rotation and crushing of substrate.

	N. Provide inserts and other anchorage devices for connecting railings to concrete or masonry work. Fabricate anchorage devices capable of withstanding loads imposed by railings. Coordinate anchorage devices with supporting structure.
	O. For railing posts set in concrete, provide steel sleeves not less than 6 inches (150 mm) long with inside dimensions not less than 1/2-inch (13 mm) greater than outside dimensions of post, with metal plate forming bottom closure.
	P. For removable railing posts, fabricate slip-fit sockets from steel tube or pipe whose ID is sized for a close fit with posts; limit movement of post without lateral load, measured at top, to not more than one-fortieth of post height. Provide socket...
	1. Provide chain with eye, snap hook, and staple across gaps formed by removable railing sections at locations indicated. Fabricate from same metal as railings.


	2.07 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples. Noticeable variations in the same piece are not acceptable. Variations in appearance o...
	D. Provide exposed fasteners with finish matching appearance, including color and texture, of railings.

	2.08 STEEL AND IRON FINISHES
	A. Galvanized Railings:
	1. Hot-dip galvanize steel and iron railings, including hardware, after fabrication.
	2. Comply with ASTM A123/A123M for hot-dip galvanized railings.
	3. Comply with ASTM A153/A153M for hot-dip galvanized hardware.
	4. Fill vent and drain holes that will be exposed in the finished Work, unless indicated to remain as weep holes, by plugging with zinc solder and filing off smooth.

	B. For galvanized railings, provide hot-dip galvanized fittings, brackets, fasteners, sleeves, and other ferrous components.
	C. Preparing Galvanized Railings for Shop Priming: After galvanizing, thoroughly clean railings of grease, dirt, oil, flux, and other foreign matter, and treat with etching cleaner.

	3.01 INSTALLATION, GENERAL
	A. Fit exposed connections together to form tight, hairline joints.
	B. Perform cutting, drilling, and fitting required for installing railings. Set railings accurately in location, alignment, and elevation; measured from established lines and levels and free of rack.
	1. Do not weld, cut, or abrade surfaces of railing components that have been coated or finished after fabrication and that are intended for field connection by mechanical or other means without further cutting or fitting.
	2. Set posts plumb within a tolerance of 1/16-inch in 3 feet (2 mm in 1 m).
	3. Align rails so variations from level for horizontal members and variations from parallel with rake of steps and ramps for sloping members do not exceed 1/4-inch in 12 feet (5 mm in 3 m).

	C. Corrosion Protection: Coat concealed surfaces of aluminum that will be in contact with grout, concrete, masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint.
	D. Adjust railings before anchoring to ensure matching alignment at abutting joints.
	E. Fastening to In-Place Construction: Use anchorage devices and fasteners where necessary for securing railings and for properly transferring loads to in-place construction.

	3.02 RAILING CONNECTIONS
	A. Welded Connections: Use fully welded joints for permanently connecting railing components. Comply with requirements for welded connections in "Fabrication" Article whether welding is performed in the shop or in the field.
	B. Expansion Joints: Install expansion joints at locations indicated but not farther apart than required to accommodate thermal movement. Provide slip-joint internal sleeve extending 2 inches (50 mm) beyond joint on either side, fasten internal sleeve...

	3.03 ANCHORING POSTS
	A. Form or core-drill holes not less than 5 inches (125 mm) deep and 3/4-inch (20 mm) larger than o.d. of post for installing posts in concrete. Clean holes of loose material, insert posts, and fill annular space between post and concrete with non-shr...
	B. Cover anchorage joint with flange of same metal as post, welded to post after placing anchoring material.
	C. Anchor posts to metal surfaces with oval flanges, angle type, or floor type as required by conditions, connected to posts and to metal supporting members as follows:
	1. For steel pipe railings, weld flanges to post and bolt to metal supporting surfaces.

	D. Install removable railing sections, where indicated, in slip-fit metal sockets cast in concrete.

	3.04 ATTACHING RAILINGS
	A. Anchor railing ends at walls with round flanges anchored to wall construction and welded to railing ends or connected to railing ends using nonwelded connections.
	B. Anchor railing ends to metal surfaces with flanges bolted to metal surfaces and welded to railing ends.
	C. Attach railings to wall with wall brackets. Provide brackets with 1-1/2-inch (38 mm) clearance from inside face of handrail and finished wall surface. Locate brackets as indicated or, if not indicated, at spacing required to support structural loads.
	1. Use type of bracket with flange tapped for concealed anchorage to threaded hanger bolt.
	2. Locate brackets as indicated or, if not indicated, at spacing required to support structural loads.

	D. Secure wall brackets and railing end flanges to building construction as follows:
	1. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or lag bolts.
	2. For hollow masonry anchorage, use toggle bolts.


	3.05 ADJUSTING AND CLEANING
	A. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A780.

	3.06 PROTECTION
	A. Protect finishes of railings from damage during construction period with temporary protective coverings approved by railing manufacturer. Remove protective coverings at time of Substantial Completion.


	05 53 13 Bar Gratings
	SECTION 05 53 13
	PART 1 - GENERAL
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.
	PART 2 - PRODUCTS
	PART 3 - EXECUTION


	06 10 53 Miscellaneous Rough Carpentry
	SECTION 06 10 53
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.
	A. Section Includes:
	1. Framing with dimension lumber.
	2. Wood blocking and nailers.
	3. Plywood backing panels.
	4. Plywood panels:
	a. Plywood backing panels:
	b. Plywood maze panels:
	c. Plywood cutout panels:


	A. Boards or Strips: Lumber of less than 2 inches nominal (38 mm actual) size in least dimension.
	B. Dimension Lumber: Lumber of 2 inches nominal (38 mm actual) or greater size but less than 5 inches nominal (114 mm actual) size in least dimension.
	A. Product Data: For each type of process and factory-fabricated product. Indicate component materials and dimensions and include construction and application details.
	1. Include data for wood-preservative treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements. Indicate type of preservative used and net amount of preservative retained.
	2. Include data for fire-retardant treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements. Include physical properties of treated materials based on testing by a qualified ind...
	3. For fire-retardant treatments, include physical properties of treated lumber both before and after exposure to elevated temperatures, based on testing by a qualified independent testing agency according to ASTM D5664.

	A. Evaluation Reports: For the following, from ICC-ES:
	1. Preservative-treated wood.
	2. Fire-retardant-treated wood.
	3. Power-driven fasteners.
	4. Post-installed anchors.

	A. Stack lumber flat with spacers beneath and between each bundle to provide air circulation. Protect lumber from weather by covering with waterproof sheeting, securely anchored. Provide for air circulation around stacks and under coverings.
	A. Lumber: In accordance with West Coast Lumber Inspection Bureau (WCLIB) “Standard Grading and Dressing Rules” No. 17, latest edition, and Western Wood Products Association (WWPA) “Western Lumber Grading Rules,” latest edition.
	1. All wood shall be “DRY” and having moisture content of less than 19 percent at the time of installation, in accordance with WWPA.
	2. Provide wood of S4S unless otherwise noted.
	3. Factory mark each piece of lumber with grade stamp of the grading agency.

	A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2.
	1. Water-borne, non-arsenic, non-chromium type complying with AWPA Standard U1. Preservative treatment shall not contain pentachlorophenol, arsenic compounds, or creosote. In addition, the preservative treatment shall comply with the following:
	a. Material: Paintable.
	b. Comply with CARB limit on VOCs of 350 g/L using EPA Test Method 24.
	c. Retreat all field cut ends and surfaces.


	B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use material that is warped or does not comply with requirements for untreated material.
	C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board of Review.
	D. Application: Treat items indicated on Drawings, and the following:
	1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar members in connection with roofing, flashing, vapor barriers, and waterproofing.
	2. Wood sills, sleepers, blocking, furring, and similar concealed members in contact with masonry or concrete.
	3. Wood framing and furring attached directly to the interior of below-grade exterior masonry or concrete walls.
	4. Wood framing members that are less than 18 inches (460 mm) above the ground in crawlspaces or unexcavated areas.
	5. Wood floor plates that are installed over concrete slabs-on-grade.

	A. General: Where fire-retardant-treated materials are indicated, materials shall comply with requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-test-response characteristics specified as determined by ...
	B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a flame-spread index of 25 or less when tested according to ASTM E84, and with no evidence of significant progressive combustion when the test is extended an additional 20...
	1. Treatment shall not promote corrosion of metal fasteners.
	2. Exterior Type: Treated materials shall comply with requirements specified above for fire-retardant-treated lumber and plywood by pressure process after being subjected to accelerated weathering according to ASTM D2898. Use for exterior locations an...

	C. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Kiln-dry plywood after treatment to a maximum moisture content of 15 percent.
	D. Identify fire-retardant-treated wood with appropriate classification marking of qualified testing agency.
	E. Application: Treat all miscellaneous carpentry unless otherwise indicated.
	1. Concealed blocking.
	2. Plywood backing panels.

	A. Non-Load-Bearing Interior Partitions: Construction or No. 2 grade of any of the following species:
	1. Douglas Fir-Larch; WCLIB or WWPA.

	B. Other Framing: Construction or No. 2 grade of any of the following species.
	1. Douglas Fir-Larch; WCLIB or WWPA.

	A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of other construction, including the following:
	1. Blocking.
	2. Nailers.
	3. Furring.

	B. Dimension Lumber Items: Construction or No. 2 grade lumber of the following species:
	1. Douglas Fir-Larch; WCLIB or WWPA.

	C. Concealed Boards: 15 percent maximum moisture content of any of the following species and grades:
	1. Douglas Fir-Larch, Construction or No. 2 Common grade; WCLIB or WWPA.

	D. For blocking and nailers used for attachment of other construction, select and cut lumber to eliminate knots and other defects that will interfere with attachment of other work.
	E. For furring strips for installing plywood or hardboard paneling, select boards with no knots capable of producing bent-over nails and damage to paneling.
	A. Equipment Backing Panels: Plywood, DOC PS 1, Exterior, A-C, fire-retardant treated, in thickness indicated or, if not indicated, not less than 3/4-inch (19-mm) nominal thickness.
	B. Maze and Cutout Panels: Plywood, DOC PS 1, Exterior, A-C, non-treated plywood panels not less than 3/4 inches nominal thickness; Maze and Cutout panels are for temporary use. Where panels are to be installed permanently, panels shall be fire-retard...
	1. Cutout Panels include plywood panels or plywood sheathing/decking installed within various training props that are utilized for practicing breaching, venting, cutting, chopping, or similar purposes. Props may include but are not limited to roof props.

	A. General: Provide fasteners of size and type indicated that comply with requirements specified in this article for material and manufacture.
	1. Where carpentry is exposed to weather, in ground contact, pressure-preservative treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating complying with ASTM A153/A153M.

	B. Nails, Brads, and Staples: ASTM F1667.
	C. Screws for Fastening to Metal Framing: ASTM C1002, length as recommended by screw manufacturer for material being fastened. Screw length shall be of sufficient length to penetrate and secure multiple plies to framing and not just previous ply/layer.
	D. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities having jurisdiction, based on ICC-ES AC70.
	E. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to authorities having jurisdiction, based on ICC-ES AC01, ICC-ES AC58, ICC-ES AC193, or ICC-ES AC308 as appropriate for the substrate.
	1. Material: Carbon-steel components, zinc plated to comply with ASTM B633, Class Fe/Zn 5.
	2. Material: Stainless steel with bolts and nuts complying with ASTM F593 and ASTM F594, Alloy Group 1 or 2 (ASTM F738M and ASTM F836M, Grade A1 or A4).

	A. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame Construction," unless otherwise indicated.
	B. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted. Fit carpentry accurately to other construction. Locate furring, nailers, blocking, grounds, and similar supports to comply with requirements for attachin...
	C. Install plywood backing panels by fastening to studs; coordinate locations with utilities requiring backing panels. Install fire-retardant-treated plywood backing panels with classification marking of testing agency exposed to view.
	D. Do not splice structural members between supports unless otherwise indicated.
	E. Provide blocking and framing as indicated and as required to support facing materials, fixtures, specialty items, and trim.
	1. Provide metal clips for fastening gypsum board or lath at corners and intersections where framing or blocking does not provide a surface for fastening edges of panels. Space clips not more than 16 inches (406 mm) o.c.

	F. Provide fire blocking in furred spaces, stud spaces, and other concealed cavities as indicated and as follows:
	1. Fire block furred spaces of walls, at each floor level, at ceiling, and at not more than 96 inches (2438 mm) o.c. with solid wood blocking or noncombustible materials accurately fitted to close furred spaces.
	2. Fire block concealed spaces of wood-framed walls and partitions at each floor level, at ceiling line of top story, and at not more than 96 inches (2438 mm) o.c. Where fire blocking is not inherent in framing system used, provide closely fitted soli...
	3. Fire block concealed spaces between floor sleepers with same material as sleepers to limit concealed spaces to not more than 100 sq.ft. (9.3 sq.m.) and to solidly fill space below partitions.
	4. Fire block concealed spaces behind combustible cornices and exterior trim at not more than 20 feet (6 m) o.c.

	G. Sort and select lumber so that natural characteristics do not interfere with installation or with fastening other materials to lumber. Do not use materials with defects that interfere with function of member or pieces that are too small to use with...
	H. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated lumber.
	1. Use inorganic boron for items that are continuously protected from liquid water.

	I. Where wood-preservative-treated lumber is installed adjacent to metal decking, install continuous flexible flashing separator between wood and metal decking.
	J. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying with the following:
	1. Table 2304.9.1 "Fastening Schedule" in ICC's International Building Code.
	2. ICC-ES evaluation report for fastener.

	K. Use steel common nails unless otherwise indicated. Select fasteners of size that will not fully penetrate members where opposite side will be exposed to view or will receive finish materials. Make tight connections between members. Install fastener...
	A. Install where indicated and where required for attaching other work. Form to shapes indicated and cut as required for true line and level of attached work. Coordinate locations with other work involved.
	B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces unless otherwise indicated.
	C. Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled lumber not less than 1-1/2 inches (38 mm) wide and of thickness required to bring face of ground to exact thickness of finish material. Remove temporary grounds when n...
	A. Install level and plumb with closure strips at edges and openings. Shim with wood as required for tolerance of finish work.
	A. Protect miscellaneous rough carpentry from weather. If, despite protection, miscellaneous rough carpentry becomes wet, apply EPA-registered borate treatment. Apply borate solution by spraying to comply with EPA-registered label.


	07 18 00 Traffic Coatings
	SECTION 07 18 00
	PART 1 - GENERAL
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.
	PART 2 - PRODUCTS
	PART 3 - EXECUTION


	07 19 00 Water Repellents
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes penetrating clear film-forming MPI-approved water-repellent treatments for the following vertical and non-traffic horizontal surfaces:
	1. Cast-in-place concrete.

	B. Related Sections:
	1. Section 04 20 00 "Unit Masonry" for integral water-repellent admixture for unit masonry assemblies.


	1.03 PERFORMANCE REQUIREMENTS
	A. General Performance: Water repellents shall meet performance requirements indicated without failure due to defective manufacture, fabrication, or installation.
	B. Water Absorption: Minimum 90 percent reduction of water absorption after 24 hours in comparison of treated and untreated specimens.
	1. Cast-in Place Concrete: ASTM C642.

	C. Water Penetration and Leakage through Masonry: Minimum 90 percent reduction in leakage rate in comparison of treated and untreated specimens, according to ASTM E514.
	1. Reduction of Water Absorption: 80 percent.


	1.04 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.
	1. Include manufacturer's printed statement of VOC content.

	B. Samples: For each type of water repellent and substrate indicated, 12 by 12 inches in size, with specified water-repellent treatment applied to half of each Sample.

	1.05 INFORMATIONAL SUBMITTALS
	1.06 QUALITY ASSURANCE
	A. Applicator Qualifications: An employer of workers trained and approved by manufacturer.
	1. Locate each test application as directed by Architect.

	C. Preinstallation Conference: Conduct conference at Project site.

	1.07 PROJECT CONDITIONS
	1. Concrete surfaces and mortar have cured for not less than 28 days.

	1.08 WARRANTY
	A. Special Warranty: Manufacturer's standard form in which Applicator agree(s) to repair or replace materials that fail to maintain water repellency due to materials and/or workmanship as specified within specified warranty period. Warranty does not i...
	1. Warranty Period: Five years from date of Substantial Completion.


	2.01 PENETRATING WATER REPELLENTS
	A. Proprietary-Blend, Penetrating Water Repellent: Clear, consisting of one or several different resins (silanes or siloxanes or acrylics), polymers, stearates, or oils plus other compounds or products of components; and with 400 g/L or less of VOCs.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. BASF Construction Chemicals, LLC; Enviroseal 20.



	3.01 EXAMINATION
	1. Verify that surfaces are clean and dry according to water-repellent manufacturer's requirements. Check moisture content in number of representative locations recommended by manufacturer and by method recommended by manufacturer.

	3.02 PREPARATION
	1. Cast-in-Place Concrete and Concrete Unit Masonry: Remove oil, curing compounds, laitance, and other substances that inhibit penetration or performance of water repellents.
	B. Protect adjoining work, including mortar and sealant bond surfaces, from spillage or blow-over of water repellent. Cover adjoining and nearby surfaces of aluminum and glass if there is the possibility of water repellent being deposited on surfaces....
	1. Water-repellent work may precede sealant application only if sealant adhesion and compatibility have been tested and verified using substrate, water repellent, and sealant materials identical to those required.


	3.03 APPLICATION
	1. Precast Concrete: At Contractor's option, first application of water repellent on units may be completed before installing them. Mask mortar and sealant bond surfaces to prevent water repellent from migrating onto joint surfaces.

	3.04 CLEANING

	07 42 13 Metal Soffit Panels
	SECTION 07 42 13
	METAL SOFFIT PANELS
	PART 1 - GENERAL
	PART 2 - PRODUCTS
	PART 3 - EXECUTION


	07 70 00 Thermal Lining Systems
	SECTION 07 70 00
	PART 1 - GENERAL
	PART 2 - PRODUCTS
	PART 3 - EXECUTION


	07 92 00 Joint Sealants
	SECTION 07 92 00
	JOINT SEALANTS
	PART 1 -  GENERAL
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.
	PART 2 -  PRODUCTS
	PART 3 -  EXECUTION

	END OF SECTION 07 92 00
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	08 11 13 Hollow Metal Doors and Frames
	SECTION 08 11 13
	PART 1 - GENERAL

	1.01 RELATED DOCUMENTS
	PART 2 - PRODUCTS
	PART 3 - EXECUTION


	08 71 00 Door HardwareREV
	SECTION 08 7100
	DOOR HARDWARE
	PART 1 - GENERAL
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.
	2. Types of finish hardware include, but is not limited to:
	b. Lockset, latchset and bolts
	c. Cylinders and keys
	d. Door closers
	e. Door silencers
	f. Door stops
	g. Door trim units
	h. Protection and kick plates
	i. Weatherstripping / door gasketing
	j. Door seals
	k. Door thresholds


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

	B. Samples: For each exposed product in each finish specified, in manufacturer's standard size.
	1. Tag Samples with full product description to coordinate Samples with door hardware schedule.

	C. Samples for Verification: For each type of exposed product, in each finish specified.
	1. Sample Size: Full-size units or minimum 2-by-4-inch (51-by-102-mm) Samples for sheet and 4-inch (102-mm) long Samples for other products.
	a. Full-size Samples will be returned to Contractor. Units that are acceptable and remain undamaged through submittal, review, and field comparison process may, after final check of operation, be incorporated into the Work, within limitations of keyin...

	2. Tag Samples with full product description to coordinate Samples with door hardware schedule.

	D. Door Hardware Schedule: Prepared by or under the supervision of Installer's Architectural Hardware Consultant. Coordinate door hardware schedule with doors, frames, and related work to ensure proper size, thickness, hand, function, and finish of do...
	1. Submittal Sequence: Submit door hardware schedule concurrent with submissions of Product Data, Samples, and Shop Drawings. Coordinate submission of door hardware schedule with scheduling requirements of other work to facilitate the fabrication of o...
	2. Format: Use same scheduling sequence and format and use same door numbers as in door hardware schedule in the Contract Documents.
	3. Content: Include the following information:
	a. Identification number, location, hand, fire rating, size, and material of each door and frame.
	b. Locations of each door hardware set, cross-referenced to Drawings on floor plans and to door and frame schedule.
	c. Complete designations, including name and manufacturer, type, style, function, size, quantity, function, and finish of each door hardware product.
	d. Description of electrified door hardware sequences of operation and interfaces with other building control systems.
	e. Fastenings and other installation information.
	f. Explanation of abbreviations, symbols, and designations contained in door hardware schedule.
	g. Mounting locations for door hardware.
	h. List of related door devices specified in other Sections for each door and frame.


	E. Keying Schedule: Prepared by or under the supervision of Installer's Architectural Hardware Consultant, detailing Owner's final keying instructions for locks. Include schematic keying diagram and index each key set to unique door designations that ...
	A. Qualification Data: For Installer and Architectural Hardware Consultant.
	B. Sample Warranty: For special warranty.
	A. Maintenance Data: For each type of door hardware to include in maintenance manuals.
	B. Schedules: Final door hardware and keying schedule.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Protection:
	1. Hardware to be stored at the jobsite in a safe, dry place with all labels intact and legible at time of installation.
	2. Use all means to protect hardware before, during, and after installation. Do not allow product to become wet or damp.

	B. Replacements – In the event of damage, including water intrusion, immediately make all repairs and replacements necessary to the approval of the Architect and at no additional cost to the Owner.
	C. Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to Project site.
	D. Tag each item or package separately with identification coordinated with the final door hardware schedule, and include installation instructions, templates, and necessary fasteners with each item or package.
	E. Deliver keys to manufacturer of key control system for subsequent delivery to Owner.
	F. Deliver keys and permanent cores to Owner by registered mail or overnight package service.
	A. Special Warranty: Manufacturer agrees to repair or replace components of door hardware that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures including excessive deflection, cracking, or breakage.
	b. Faulty operation of doors and door hardware.
	c. Deterioration of metals, metal finishes, and other materials beyond normal weathering and use.

	2. Warranty Period: Three years from date of Substantial Completion unless otherwise indicated below:
	a. Manual Closers: 10 years from date of Substantial Completion.


	PART 2 - PRODUCTS

	2.1 MANUFACTURERS
	A. Source Limitations: Obtain each type of door hardware from single manufacturer.
	1. Provide electrified door hardware from same manufacturer as mechanical door hardware unless otherwise indicated. Manufacturers that perform electrical modifications and that are listed by a testing and inspecting agency acceptable to authorities ha...


	2.5 MECHANICAL LOCKS AND LATCHES
	A. Lock Functions: As indicated in door hardware schedule.
	B. Lock Throw: Comply with testing requirements for length of bolts required for labeled fire doors, and as follows:
	1. Mortise Locks: Minimum 3/4-inch latchbolt throw.

	C. Lock Backset:  2-3/4 inches, unless otherwise indicated.
	D. Lock Trim:
	1. Description: ADA accessible, "L" shaped lever consisting of a round spindle and rectangular profile lever, with hooked end returning to within 1/2 inch of door face; and a flat profile, square edged, rectangular escutcheon plate 1-3/4 inches wide b...
	2. Levers: Cast.
	a. Stainless Steel.
	b. Schlage; "Longitude"

	3. Escutcheons (Roses): Solid Stainless Steel.
	4. Dummy Trim: Match lever lock trim and escutcheons.

	E. Strikes: Provide manufacturer's standard strike for each lock bolt or latchbolt complying with requirements indicated for applicable lock or latch and with strike box and curved lip extended to protect frame; finished to match lock or latch.
	1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by manufacturer.
	2. Aluminum-Frame Strike Box: Manufacturer's special strike box fabricated for aluminum framing.

	F. Mortise Locks:  BHMA A156.13; Grade 1; stamped steel case with steel or brass parts; Series 1000.
	1. Function as indicated in Hardware Schedule for each unit.
	2. Base Metal: Stainless steel for all exposed parts
	3. Finish: BHMA 32D Satin Stainless Steel
	4. Basis-of-Design Product: Subject to compliance with requirements, provide Schlage Commercial Lock Division; an Allegion company; L Series (Mortise); or comparable products by one of the following:

	A. Door Gasketing: BHMA A156.22; with resilient or flexible seal strips that are easily replaceable and readily available from stocks maintained by manufacturer.
	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:
	a. Pemko Manufacturing Co.
	b. Reese Enterprises, Inc..
	c. Zero International, Inc.


	B. Maximum Air Leakage: When tested according to ASTM E283 with tested pressure differential of 0.3-inch wg (75 Pa), as follows:
	1. Gasketing on Single Doors: 0.3 cfm/sq. ft. (3 cu. m per minute/sq. m) of door opening.
	2. Gasketing on Double Doors: 0.50 cfm per ft. (0.000774 cu. m/s per m) of door opening.

	C. Adhesive-Backed Perimeter Gasketing:  Neoprene bulb gasket material applied to frame rabbet with self-adhesive.
	PART 3 - EXECUTION
	B. Gate Hardware
	1. Single Leaf
	2. Double Leaf


	3
	6
	END OF SECTION

	08 84 00 Plastic Glazing
	SECTION 08 84 00
	PLASTIC GLAZING
	PART 1 - GENERAL
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.
	PART 2 - PRODUCTS
	PART 3 - EXECUTION


	08 91 19 Fixed Louvers
	SECTION 08 91 19
	LOUVERS AND VENTS
	PART 1 - GENERAL
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.
	PART 2 - PRODUCTS
	PART 3 - EXECUTION


	09 96 00 High-Performance Coatings
	SECTION 09 96 00
	HIGH-PERFORMANCE COATINGS
	PART 1 - GENERAL
	PART 2 - PRODUCTS
	PART 3 - EXECUTION


	22 00 00 Plumbing
	SECTION 22 00 00
	PART 1 - GENERAL
	1.01 DESCRIPTION
	A. Related Documents:
	1. The other Contract Documents complement the requirements of this Section and apply to this Section
	2. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.
	3. Where requirements of this Section exceed those in other Contract Documents, Contractor shall comply with the requirements of this Section.

	B. Codes and Regulations:
	1. California Plumbing Code (CPC).
	2. California Mechanical Code (CMC).
	3. California Building Code (CBC).
	4. California Green Building Standard Code.
	5. National Fire Code (NFC).
	6. National Fire Protection Association (NFPA).
	7. Local Building Department.
	8. Local Fire Marshal.
	9. Office of the State Fire Marshall.
	10. In the event of conflict between or among specified requirements and pertinent regulations, the more stringent requirements will govern when so directed by the Architect.

	C. Scope of Work: (Plumbing Section Division 22)
	1. Material and labor including rough-in for and connection to fixtures, appliances and equipment are:
	a) FIRE WATER PIPING
	1) Fire sprinkler piping distribution per plans.

	b) FUEL GAS PIPING
	1) Liquid and vapor propane gas distribution, , meters, regulators and connections to all gas fired equipment.

	c) LAYOUT AND CUTTING
	1) Holes, chases, channels, the setting and erection of bolts, inserts, stands, brackets, stanchions, supports, sleeves, escutcheon plates, thimbles, hangers, conduits, and boxes.

	d) EXCAVATION, TRENCHING AND BACKFILL
	1) In connection with plumbing and piping work shown herein

	e) PIPE HANGERS, SUPPORTS, ANCHORS, GUIDES, EXPANSION JOINTS
	1) Including:
	a) Supports for equipment to which pipe is connected, such as tank supports
	b) Isolators-dielectric and vibration
	c) Anchors and thrust blocks of concrete, metal, etc.
	d) Seismic bracing
	(1) Anvil/Badger, Mason Industries, B-Line/TOLCO or approved equal.
	(2) Seismic hanger system design shall comply with CBC 2013 requirements and ASCE 7-05 and 7-10.



	f) SIGNS AND NOTICES
	g) TESTS
	1) Piping, for tightness
	2) Equipment for performance
	3) Operating instructions
	4) Final operation




	1.02 QUALITY ASSURANCE
	A. Use adequate numbers of skilled workers who are thoroughly trained and experienced in the necessary crafts and who are completely familiar with the specified requirements and the methods needed for proper performance of the Work of this Section.
	B. Without additional cost to the Owner, provide such other labor and materials as are required to complete the Work of this Section in accordance with the requirements of governmental agencies having jurisdiction, regardless of whether such materials...
	C. Welder's Qualifications:  Comply with ASME B31.8.  The pipe welder shall have a copy of a certified ASME B31.8 qualification test report.  Contractor shall also conduct a qualification test.  Submit each welder's identification symbols, assigned nu...

	1.03 SUBMITTALS
	A. Comply with pertinent provisions of Architectural Sections.
	B. Product Data:  Within 35 calendar days after the Contractor has received the Notice to Proceed, submit 6 copies of the following to the Architect for approval prior to acquisition:
	1. Materials list of items proposed to be provided under this Section.
	2. Manufacturer's specifications, catalog cuts, and other data needed to prove compliance with the specified requirements.  All pieces of equipment shall be clearly identified on corresponding manufacturer's literature being submitted.
	3. Shop Drawings or other data as required to indicate method of installing and attaching equipment, except where such details are fully shown on the Drawings.
	4. All submittals for the entire project shall be submitted at the same time.  Submittals shall be provided in PDF format.  Incomplete or noncompliant submittals may be rejected.


	1.04 DESIGN CHANGES CAUSED BY PRODUCT SUBSTITUTIONS
	A. Contractor shall pay costs of design and installation for changes resulting from substitution of alternate products. Acceptance of alternate products by Architect does not change this requirement.

	1.05 PRODUCT HANDLING
	A. Comply with pertinent provisions of Architectural Sections.


	PART 2 - PRODUCTS
	2.01 FIRE SPRINKLER PIPING
	A. Above Ground
	1. Above grade fire protection system pipe, Schedule 40 galvanized tube and fittings shall be approved and listed for use in fire protection systems.


	2.02 SPRINKLER HEADS
	A. Sprinklers shall be UL listed or FMG approved, with 175-psig minimum pressure rating. Sprinklers shall have 250-psig pressure rating if sprinklers are components of high-pressure piping system.
	B. Available Manufacturers:
	1. Grinnell Fire Protection.
	2. Reliable Automatic Sprinkler Co., Inc..
	3. Victaulic.
	4. Viking Corp.


	2.03 FIRE DEPARTMENT CONNECTION
	A. When required, appropriately lettered wall or free standing Fire Department Connection(s) shall be provided where schematically shown on the Drawings.
	B. Wall-Type, Fire Department Connection: UL 405, 175- psig minimum pressure rating; with corrosion-resistant-metal body with brass inlets, brass wall escutcheon plate, brass lugged caps with gaskets and brass chains, and brass lugged swivel connectio...
	1. Type: Flush, with two inlets and square or rectangular escutcheon plate.
	2. Type: Exposed, projecting with two inlets and round escutcheon plate.
	3. Finish: Polish chrome-plated, Rough chrome plated, Polished brass.


	2.04 GAS PIPING
	A. Below Ground
	1. Schedule 40, Seamless Steel Pipe all sizes ASTM A-53 with Buttweld Steel fittings ASTM-A-234
	2. Polyethylene (PE) Natural and Liquefied Petroleum Gas Yard Piping ASTM D2513 with Fusion Joints.  Provide Steel Transition Risers and Detectable Warning Tape.

	B. Above Ground
	1. Schedule 40, Seamless Steel Pipe all sizes.  ASTM A53 with Buttweld Steel fittings ASTM A 234


	2.05 VALVES
	A. Acceptable Manufacturers: Milwaukee, Hammond, Jomar, NIBCO, Watts, others as noted.

	2.06 HANGERS AND SUPPORTS
	A. In general, all pipe hangers and supports shall conform to the following except where special pipe hangers and supports are detailed on the Drawings.  In all cases hanger and support details on the Drawings shall take precedent over the following:
	B. Similar items by Anvil International, Erico-Caddy, or TOLCO/B-Line will be acceptable.
	C. Hanger Rods shall conform to the following table:
	D. Trapeze hangers may be used where parallel runs of pipe occur.  All rods on trapeze hangers shall be 1/2" minimum size.
	E. Hanger Support Spacing shall be as follows unless shown otherwise on the Drawings:
	1. Horizontal:
	a) Steel, Gas: Every 6 feet for 1/2 inch, 8 feet for 3/4 inch and 1 inch, and 10 feet for 1-1/4 inch and larger.


	F. Refer to the plumbing code for materials not listed above.
	G. Seismic restraint devices
	1. Available Manufactureres:
	2. Anvil/Badger
	3. Mason Industries
	4. B-Line Tolco Division of Eaton
	5. Seismic hanger system design shall meet the requirements of IBC, CBC and ASCE 7-05 and 7-10.


	2.07 WALL AND FLOOR PENETRATIONS
	A. Poured concrete walls and floors:
	1. Pipes penetrating poured concrete walls and floors shall be protected by providing the following:
	a) A Schedule 40 carbon steel sleeve one (1) size larger than the pipe.
	b) Protection shall end flush with the wall or floor surface.




	PART 3 - EXECUTION
	3.01 GENERAL CONDITIONS
	A. Examine the areas and conditions under which Work of this Section will be performed.  Conditions detrimental to timely and proper completion of the Work shall be brought to the attention of the Architect before the installation of materials.  Do no...
	B. All appliances, and appurtenances furnished with manufacturer's installation instructions shall be installed per those instructions.

	3.02 PLUMBING SYSTEM LAYOUT
	A. Lay out the plumbing system in careful coordination with the Drawings. Determine proper elevations for all components of the system and use only the minimum number of bends to produce a satisfactorily functioning system.
	B. Follow the general layout shown on the Drawings in all cases except where other Work may interfere.
	C. Lay out pipes to fall within partitions, walls, or roof cavities, and to not require furring other than as shown on the Drawings.

	3.03 PIPING INSTALLATION
	A. Pipe sizes as shown on drawings are Nominal Pipe Size (NPS) or Iron Pipe Size (IPS).  Drawings and indicate pipe sizing per the CPC and Standard Engineering Practice.  Pipe sizes shall be maintained to fixtures, appliances and equipment.  Approved ...
	B. All Propane gas piping under structures or concrete slabs will be installed in a protective vent sleeve.  Sleeves under a building will be vented to outside the building per detail on Plans.  Sleeves under concrete slabs will extend a minimum of 1 ...
	C. Gas piping shall be tapped off the top or side of pipe and ends of mains shall be provided with dirt legs.
	D. General:
	1. Proceed as rapidly as the building construction will permit.
	2. Thoroughly clean items before installation.  Cap pipe openings to exclude dirt until fixtures are installed and final connections have been made.
	3. Cut pipe accurately, and work into place without springing or forcing, properly clearing windows, doors, and other openings.  Excessive cutting or other weakening of the building will not be permitted.
	4. Show no tool marks or threads on exposed plated, polished, or enameled connections from fixtures.  Tape all finished surfaces to prevent damage during construction.
	5. Provide sufficient swing joints, ball joints, expansion loops, and devices necessary for a flexible piping system, whether or not shown on the Drawings.


	3.04 PIPE SUPPORT INSTALLATION
	A. Support pipes from structure with assemblies specified.  Provide auxiliary members, anchors, guides, and sway braces necessary to maintain pipe alignment and prevent excessive movement or strain on piping system or components;  allow  for expansion...
	B. Attach supports to structure with bolts, screws or concrete anchors, per support manufacturer’s requirements.

	3.05 VALVE INSTALLATION
	A. Provide valves in the gas systems.  Locate and arrange so as to give a complete regulation of apparatus, equipment, and fixtures.
	B. Provide valves in at least the following locations:
	1. Where shown on the Drawings.

	C. Locate valves for easy accessibility and maintenance.  Provide access panels for all hidden valves.
	D. All gas pressure regulating valves shall be vented to the atmosphere.

	3.06 WARRANTY
	A. The contractor shall warranty all of the systems for proper operation installed by the contractor for not less than one calendar year from date of project completion. This completion date shall be set by the Architect or owner.



	26 05 19 Low Voltage Electrical Power Conductors and Cables
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Wires and cables.
	2. Connectors.
	3. Lugs and pads.
	4. MC cable.


	1.03 SYSTEM DESCRIPTION
	A. Provide wires, cables, connectors, lugs, strain reliefs, racking insulators for a complete and operational electrical system.

	1.04 SUBMITTALS
	A. Submit in accordance with Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	B. Provide product data for the following equipment:
	1. Wires.
	2. Cables.
	3. Connectors.
	4. Lugs.
	5. Splice Kits.
	6. Strain Relief Fittings.
	7. Cable Racking and Insulators.

	C. Provide the insulation cable testing report in the project closeout documentation, refer to Closeout Requirements in the General Conditions portion of this specification.

	1.05 REGULATORY REQUIREMENTS
	A. Conform to requirements of the CEC, latest adopted version with amendments by local Authority Having Jurisdiction (AHJ).
	B. Furnish products listed by UL or other testing firm acceptable to AHJ.


	PART 2 -  PRODUCTS
	2.01 MANUFACTURERS
	A. Wires and Cables:  General Cable, Okonite, Southwire, or approved equal.
	B. Connectors:  Burndy, Ilsco, Thomas & Betts, or approved equal.
	C. Wire connectors shall be minimum 75 degree centigrade rated and properly sized for the number of conductors being connected, terminated, spliced etc.  All above grade connectors shall be solderless lug or plastic wire nut type, screw on, pressure c...
	D. Splices:
	1. Branch Circuit Splices:  Ideal, Scotch-Lock, 3M, or approved.
	2. Feeder Splices:  Compression barrel splice with two layers Scotch 23 and four layers of Scotch 33+ as vapor barrier.
	3. Screw Terminal Lugs.
	4. Kearney Split Bolt.

	E. MC and HFC Cable:  Alflex, AFC, or approved and shall meet all CEC Article 334 provisions.

	2.02 WIRES AND CABLES FOR LINE VOLTAGE SYSTEM AND CONTROLS.  WIRE AND CABLE SHALL BE:
	A. Copper, 600 volt rated throughout.  Conductors 14AWG to 10AWG, solid or stranded.  Conductors 8AWG and larger, stranded.
	B. Phase color to be consistent at all feeder terminations; A-B-C, top to bottom, left to right, front to back.  Phasing tape shall be permitted on sizes #6 and larger.
	C. Color Code Conductors as Follows:

	PHASE   208 VOLT
	A     Black
	B.     Red
	C.     Blue
	Neutral   White
	Ground   Green
	D. All conductors shall be copper unless otherwise noted.  Minimum size for individual conductors shall be #12 AWG unless otherwise noted.  Sizes #8 AWG and larger shall be stranded conductor.  Individual conductors shall be insulated with type, XHHW,...
	E. Insulation types THWN, THHN or XHHW.  Minimum insulation rating of 90C for branch circuits.
	F. [MC Cable:  High strength galvanized steel or aluminum flexible armor.  Full length minimum size No. 12 copper ground wire, THHN 90C conductors, full length tape marker.  Overall PVC or nylon cable tape.  Short circuit throat insulators, mechanical...
	G. Refer to signal and communications specification sections for cable requirements.

	2.03 CONNECTORS
	A. Copper Pads:  Drilled and tapped for multiple conductor terminals.
	B. Lugs:  Indent/compression type for use with stranded branch circuit or control conductors.
	C. Solid Conductor Branch Circuits:  Spring connectors, wire nuts, for conductors 18 through 8AWG.

	2.04 LUGS AND PADS
	A. Ampacity:  Cross-sectional area of pad for multiple conductor terminations to match ampere rating of panelboard bus or equipment line terminals.


	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Installation:  Conductors shall not be installed until after conduit systems are permanently in place.  Use an approved non hardening type wire pulling lubricant if lubricant is to be used.  Maintain all conduits and wire pulls free from foreign ma...
	B. Insulation: Use proper insulation types where temperature and environment are a factor.
	C. Splices at or below grade level shall be made with wet location rated and approved mechanical connectors and shall be encapsulated in epoxy or plastic molded poured kits.  The connections must be assured to be watertight.  Splices at or below grade...
	D. Labeling:  All conductors in panels, switchboards, terminal cabinets, vaults, pull boxes, and junction boxes shall be labeled with tape number markers indicating circuit number and identifying system.  All labeling shall be permanent.  In manholes ...
	E. All conductors, wiring, cable where installed below floor, slab or underground shall be considered wet locations, and shall be rated accordingly.  Non waterproof cabling is not allowed in any below grade or wet application.
	F. Cables routed together in cable tray shall be stacked, organized and tie wrapped together in a neat and workman like manner.  Random cable routing is not acceptable.
	G. Cable and conductors routed through pull boxes and vaults shall be properly supported on porcelain or equal insulators mounted on steel rack inserts.  Bend radius of cable or conductor shall not be less than six times the overall cable diameter.
	H. Wires and Cables:
	1. Conductor Installation:
	a. Install conductors in raceways having adequate, code size cross-sectional area for wires indicated.
	b. Install conductors with care to avoid damage to insulation.
	c. Do not apply greater tension on conductors than recommended by manufacturer during installation.
	d. Use of pulling compounds is permitted.  Clean residue from exposed conductors and raceway entrances after conductor installation.

	2. Conductor Size and Quantity:
	a. Install no conductors smaller than 12AWG unless otherwise shown.
	b. Provide all required conductors for a fully operable system.

	3. Provide dedicated neutrals (one neutral conductor for each phase conductor) in the following single phase circuits:
	a. Dimmer controlled circuits.
	b. Ground fault and arc fault protected circuits where a GFI and arc fault breakers are used in panelboards.
	c. Other electronic equipment which produces a high level of harmonic distortion including but not limited to computers, printers, plotters, copy machines, fax machines, where indicated.

	4. MC Cable shall be allowed for lighting branch circuiting in non-exposed but accessible ceiling areas.  Ceilings that are not accessible by definition shall not allow MC cable use.  Power feeders, and electrical branch circuit wiring shall utilize r...
	5. Conductors in Cabinets:
	a. Cable and train all wires in panels and cabinets for power and control neatly and uniformly.  Use plastic ties in panels and cabinets.
	b. Tie and bundle feeder conductors in wireways of panelboards.
	c. Hold conductors away from sharp metal edges.
	d. Connectors:  Retighten mechanical type lugs and connectors for conductors to equipment prior to Notice of Completion.



	3.02 FIELD QUALITY CONTROL
	A. Tests:
	1. Test conductor insulation on feeders of 400 amp and greater for conformity with 1000 volt megohmmeter.  Use Insulated Cable Engineers Association testing procedures.  Minimum insulation resistance acceptable is 1 megohm for systems 600 volts and be...
	2. Test Report:  Prepare a typed tabular report indicating the testing instrument, the feeder tested, amperage rating of the feeder, insulation type, voltage, the approximate length of the feeder, conduit type, and the measured resistance of the megoh...



	END OF SECTION

	26 05 26 Grounding and Bonding for Electrical Systems
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section Includes:
	1. Grounding and bonding requirements of electrical installations for personnel safety and to provide a low impedance path for possible ground fault currents as described in CEC Article 250.
	2. “Grounding electrode system” refers to all electrodes required by CEC, as well as including made, supplementary, lightning protection system and telecommunications system grounding electrodes.
	3. The terms “connect” and “bond” are used interchangeably in this specification and have the same meaning.

	B. Related Work:
	1. Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	2. Section 26 05 19, LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES.


	1.03 SUBMITTALS
	A. Submit in accordance with Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.


	PART 2 -  PRODUCTS
	2.01 GROUNDING AND BONDING CONDUCTORS
	A. Equipment grounding conductors shall be UL 83 insulated stranded copper, except that sizes No. 10 AWG and smaller shall be solid copper.  Insulation color shall be continuous green for all equipment grounding conductors, except that wire sizes No. ...
	B. Bonding conductors shall be ASTM B8 bare stranded copper, except that sizes No. 10 AWG and smaller shall be ASTM B1 solid bare copper wire.
	C. Conductor sizes shall not be less than what is shown on the drawings and not less than required by the CEC, whichever is greater.

	2.02 GROUND RODS
	A. Copperclad steel, 5/8" diameter by 8’ long, conforming to UL 467 unless otherwise noted on drawings and details.
	B. Quantity of rods shall be as required to obtain the specified ground resistance or additional rods shall be driven to obtain specified resistance or less.

	2.03 SPLICES AND TERMINATION COMPONENTS
	A. Components shall meet or exceed UL 467 and be clearly marked with the manufacturer, catalog number, and permitted conductor size(s).


	PART 3 -  EXECUTION
	3.01 GENERAL
	A. Ground in accordance with the CEC, as shown on drawings, and as hereinafter specified.
	B. System Grounding:
	1. Secondary service neutrals: Ground at the supply side of the secondary disconnecting means and at the related transformers.
	2. Separately derived systems (transformers downstream from the service entrance):  Ground the secondary neutral.

	C. Equipment Grounding: Metallic structures (including ductwork and building steel), enclosures, fire sprinklers, plumbing piping, raceways, junction boxes, outlet boxes, cabinets, machine frames, and other conductive items in close proximity with ele...

	3.02 INACCESSIBLE GROUNDING CONNECTIONS
	A. Make grounding connections which are buried or otherwise normally inaccessible (except connections for which periodic testing access is required) by exothermic weld.

	3.03 SECONDARY EQUIPMENT AND CIRCUITS
	A. Main Bonding Jumper: Bond the secondary service neutral to the ground bus in the service equipment.
	B. Metallic Piping, Building Steel, and Supplemental Electrode(s):
	1. Provide a grounding electrode conductor sized per CEC between the service equipment ground bus and all metallic water and gas pipe systems, building steel, and supplemental or made electrodes.  Jumper insulating joints in the metallic piping. All c...
	2. Provide a supplemental ground electrode and bond to the grounding electrode system.

	C. Service Disconnect: Provide a ground bar bolted to the enclosure with lugs for connecting the various grounding conductors.
	D. Switchgear, Switchboards, Unit Substations, and Motor Control Centers:
	1. Connect the various feeder equipment grounding conductors to the ground bus in the enclosure with suitable pressure connectors.
	2. For service entrance equipment, connect the grounding electrode conductor to the ground bus.
	3. Connect metallic conduits, which terminate without mechanical connection to the housing, by grounding bushings and grounding conductor to the equipment ground bus.

	E. Transformers:
	1. Exterior: Exterior transformers supplying interior service equipment shall have the neutral grounded at the transformer secondary.  Provide a grounding electrode at the transformer.
	2. Separately derived systems (transformers downstream from service equipment): Ground the secondary neutral at the transformer. Provide a grounding electrode conductor from the transformer to nearest component of the grounding electrode system and th...

	F. Conduit Systems:
	1. Ground all metallic conduit systems. All metallic conduit systems shall contain an equipment grounding conductor sized per CEC.
	2. Non metallic conduit systems shall contain an equipment grounding conductor.
	3. Metal conduit containing only a grounding conductor, and which is provided for mechanical protection of the conductor, shall be bonded to that conductor at the entrance and exit from the conduit.

	G. Feeders and Branch Circuits: Install equipment grounding conductors with all feeders, power and lighting branch circuits.
	H. Boxes, Cabinets, Enclosures, and Panelboards:
	1. Bond the equipment grounding conductor to each pullbox, junction box, outlet box, device box, cabinets, and other enclosures through which the conductor passes.
	2. Provide lugs in each box and enclosure for equipment grounding conductor termination.
	3. Provide ground bars in panelboards, bolted to the housing, with sufficient lugs to terminate the equipment grounding conductors.

	I. Motors and Starters: Provide lugs in motor terminal box and starter housing or motor control center compartment to terminate equipment grounding conductors.
	J. Receptacles shall not be grounded through their mounting screws. Ground with a jumper from the receptacle green ground terminal to the device box ground screw and the branch circuit equipment grounding conductor.
	K. Ground lighting fixtures to the equipment grounding conductor of the wiring system when the green ground is provided; otherwise, ground the fixtures through the conduit systems. Fixtures connected with flexible conduit shall have a green ground wir...
	L. Fixed electrical appliances and equipment shall be provided with a ground lug for termination of the equipment grounding conductor.
	M. Panelboard Bonding: The equipment grounding terminal buses of the normal and emergency branch circuit panelboards shall be bonded together with an insulated continuous copper conductor not less than No. 8 AWG where panels are in same room together ...

	3.04 CONDUCTIVE PIPING
	A. Bond all conductive piping systems, interior and exterior, to the building to the grounding electrode system. Bonding connections shall be made as close as practical to the equipment ground bus.

	3.05 GROUND RESISTANCE
	A. Grounding system resistance to ground shall not exceed 25 ohms.  Make necessary modifications or additions to the grounding electrode system for compliance without additional cost to the Owner. Final tests shall assure that this requirement is met ...
	B. Resistance of the grounding electrode system shall be measured using a four-terminal fall-of-potential method as defined in IEEE Standard 81.  Ground resistance measurements shall be made before the electrical distribution system is energized and s...
	C. Services Company interface point shall comply with their ground resistance requirements.
	D. Below-grade connections shall be visually inspected by the IOR prior to backfilling. The Contractor shall notify the IOR 24 hours before the connections are ready for inspection.
	E. Furnish a copy of tests to Owner at completion of project.

	3.06 GROUND ROD INSTALLATION
	A. Drive each rod vertically in the earth, not less than 7 1/2’ in depth.
	B. Where permanently concealed ground connections are required, make the connections by the exothermic process to form solid metal joints. Make accessible ground connections with mechanical pressure type ground connectors.
	C. Where rock prevents the driving of vertical ground rods, install angled ground rods or grounding electrodes in horizontal trenches to achieve the specified resistance.

	3.07 GROUNDING FOR RF/EMI CONTROL
	A. Install bonding jumpers to bond all conduit, cable trays, sleeves and equipment for low voltage signaling and data communications circuits. Bonding jumpers shall consist of 4” wide copper strip or two No. 10 copper conductors spaced minimum 4” apar...
	B.  Comply with the following when shielded cable is used for communication circuits.
	1. Shields shall be continuous throughout each circuit.
	2. Connect shield drain wires together at each circuit connection point and insulate from ground. Do not ground the shield.
	3. Do not connect shields from different circuits together.
	4. Shield shall be connected at one end only.  Connect shield to signal reference at the origin of the circuit.  Consult with equipment manufacturer to determine signal reference.




	26 05 33 Raceways and Boxes for Electrical Systems
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Conduit and fittings.
	2. Outlet boxes.
	3. Weatherproof outlet boxes.
	4. Junction and pull boxes.
	5. Floor boxes and poke-through.
	6. Cabinets, termination cabinets.
	7. Gutters.
	8. Concrete boxes and vaults.
	9. Fiberglass or composite boxes and vaults.
	10. [Hazardous Location:  Sealing Fitting]

	B. Related Work:
	1. Installation of all wire, cable, conductor, boxes/gutters, pull ropes, fiber optic cable raceway, conduit, innerduct, cable sleeve and duct as described on the plans and/or as specified here-in.  This scope shall include pathways to be installed un...
	2. Listed products for termination, coupling, extending, benching supports of raceways shall be used.
	3. Raceways/boxes described by this section shall include, but not be limited to, power for site utilities and lighting, site and building communications, controls, fire alarm, security, access control, sound systems, data system, energy management sy...
	4. Protection of and cleanliness of pathways and raceways must be assured during the construction process in order to eliminate the possibility of debris entering the conduit, duct, pathway resulting in decreased wire capacity and potential damage to ...
	5. Pathways are shown in a diagrammatic way and are generally accurate as to routing, however, it is the Contractor’s responsibility as a means and methods process to coordinate with all other trades that require space within a building.  The Contract...
	6. It is the Contractor’s responsibility to insure that all raceway and boxes systems penetrate fire assemblies and sound rated assemblies in an approved manner using the appropriate and listed products for the purpose.
	7. Trenching and backfilling for all underground conduit systems installed by the Electrical Contractor shall be the responsibility of the Contractor.  Conduits shall have minimum cover requirement of 36” below finish grade with the exception of site ...
	8. Minimum conduit size shall be 1/2" except if plan shows or code requires larger size.  Exception:  Use minimum 3/4" for underslab and below grade applications outside of building exterior walls.
	9. All electrical, control, communications systems shall be installed in metallic conduit system.  This shall include but not be limited to all systems described in Section B.3 above, except for voice and data systems which shall be installed as descr...
	10. All line voltage wiring within the building shall be installed in metallic conduit.
	11. All conduit, concrete pads, underground concrete or fiberglass substructures shall be furnished and installed with the approved materials and type for the application.  Provide proper traffic control during construction as well as barriers and pro...
	12. Empty or future conduits shall be properly plugged with plastic caps or inserts with a 3/8” polyethylene pull rope.  Plastic or "duct" tape will not be acceptable.
	13. Exterior installations: After conductors are installed, seal conduit ends to prevent entrance of foreign material using pliable duct seal, caps or waterproof expanding foam.
	14. All low voltage systems including intercom, fire alarm, public address, etc. shall be in dedicated conduit systems
	15. Underground conduits entering building shall have the open end of conduit within building above the elevation of the conduit outside the building such that water cannot enter building through conduit.  If such a condition exists, a pull box outsid...
	16. No single conduit run of any type shall exceed 300 degrees of radius bend from termination box to termination box.
	17. Separate Raceway System:  Provide a separate dedicated raceway system for each system installed, do not combine different systems into a raceway or cable tray system, unless otherwise noted or allowed.
	18. Spare, Future Conduits:  Conduits labeled conduit only, spare, or for future use, shall be provided with a pullrope, capped at each end, labeled as spare with destination marked, and turned over to the Owner in an unused state.  Contractor shall n...
	19. Outlet System:  Provide electrical boxes and fittings as required for a complete installation.  Including but not limited to outlet boxes, junction boxes, pull boxes, bushings, locknuts, covers and all other necessary components.
	20. Code Compliance:  Comply with CEC as applicable to construction and installation of electrical boxes and fittings and size boxes according to CEC 312, 314 and 366 except as noted otherwise.
	21. Outlets to be flush mounted:  Maintain integrity of insulation and vapor barrier.  Unless otherwise noted, flush mount all outlet boxes.
	22. Provide putty pads of proper type around outlet boxes and/or as detailed on plan to meet sound transmission restrictions and fire ratings of walls.


	1.03 SUBMITTALS
	A. Provide Shop Drawings and Product Data for the Following Equipment:
	1. Conduit and fittings.
	2. Outlet boxes.
	3. Weatherproof outlet boxes.
	4. Junction and pull boxes.
	5. Floor boxes and poke-through.
	6. Cabinets, termination cabinets.
	7. Gutters.
	8. Concrete boxes and vaults.
	9. Fiberglass or composite boxes and vaults.
	10. Putty pads.
	11. Raceways
	12. [Hazardous Location:  Sealing Fitting]


	1.04 REGULATORY REQUIREMENTS
	A. Conform to requirements of the CEC, latest adopted version with amendments by local AHJs.
	B. Furnish products listed by UL or other independent and nationally recognized testing firm.


	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Heavy wall Rigid Non-Metallic Conduit, shall be PVC schedule 40 manufactured in accordance with NEMA Standard TC-2, UL-651 and WC 1094A specifications.
	B. Extra heavy wall non-metallic conduit, shall be PVC schedule 80 manufactured in accordance with NEMA Standard TC-2, UL-651 and WC 1094A specifications.
	C. Galvanized Rigid Steel (GRS) conduit shall be hot dipped galvanized, zinc coated and shall comply with Underwriters Laboratories UL-6, ANSI Specification C-80.1 and Federal Specification WW-C-581E.
	D. Electrical Metallic Tubing (EMT) shall be zinc coated, with a protective coating applied to the inside surface and shall comply with Underwriter Laboratories UL-797 ANSI Specification C-80.3 and Federal Specification WW-C-563A.
	E. Flexible Metal Conduit (FMC) shall be continuous wound reduced wall galvanized steel produced to UL standards.
	F. Liquid tight flexible metal conduit shall have a thermoplastic cover over a galvanized steel core containing an integral copper ground in sizes to 1 1/4" and shall be in compliance with UL standards and CEC Article 350.
	G. Manufacturers:
	1. Outlet Boxes:  Bowers, Raco, Steel City or equal.
	2. Weatherproof Outlet Boxes:  Bell, Red Dot, [Carlon] or equal.
	3. Floor Boxes:  Wiremold/Walker, Hubbell, Steel City, or equal.
	4. Junction and Pull Boxes:  Circle AW, Hoffman, Wireguard or equal.
	5. Box Extension Adapter:  Bell, Red Dot, [Carlon] or equal.
	6. Conduit Fittings:  O-Z Gedney, Thomas & Betts, or equal.
	7. Vaults:  Christy, Brooks, Utility Vault or equal.
	8. Putty pads:  3M, Hilti, or equal.
	9. Heavy wall rigid non-metallic conduit, Carlon, Certainteed, R&G Sloane or equal.
	10. Extra heavy wall non-metallic conduit, Carlon, Certainteed, R&G Sloane or equal.
	11. Galvanized Rigid Steel (GRS) conduit shall be hot dipped galvanized, zinc coated and shall comply with Underwriters Laboratories UL-6, ANSI Specification C-80.1 and Federal Specification WW-C-581E.
	12. Electrical Metallic Tubing (EMT) shall be zinc coated, with a protective coating applied to the inside surface and shall comply with Underwriter Laboratories UL-797 ANSI Specification C-80.3 and Federal Specification WW-C-563A.
	13. Flexible Metal Conduit (FMC), Alflex, American Flexible Conduit or equal.
	14. Liquid tight flexible metal conduit, Anacanda (type UA), Electri-flex Liquatite or equal.
	15. Surface mount raceway, Wiremold, Three Compartment Series 5500 or equal
	16. Wire basket tray, B-line, GS Metals, Cablofil or equal.
	17. Cable runway tray, B-line, CPI, Homaco or equal.
	18. Masonry Boxes, outlets in concrete, Raco Series 690 or equal.
	19. Exterior In-Grade Boxes for Non-Utility Company, Precast concrete or polymer concrete, Utility Vault and Christy.
	20. [Hazardous Location:  Sealing Fitting – Killark, Crouse-Hinds or Appleton.]


	2.02 OUTLET BOXES
	A. NEMA 1 gutter, junction and pull boxes shall be fabricated from code gage steel finished in grey enamel with screw cover fronts and concentric knockouts in all sides.
	B. NEMA 3R gutter, junction and pull boxes shall be fabricated from code gage galvanized steel with screw cover fronts and concentric knockouts in the bottom only.  Any penetrations to the side, top or back shall be weatherproofed in an approved manne...
	C. Steel outlet boxes and plaster rings shall be galvanized rigid assemblies, either one piece pressed or factory welded construction containing the size and number of knockouts required.  Steel outlet boxes shall be manufactured, sized and installed ...
	D. Luminaire Outlet:  minimum 4” square with correct plaster ring depth, minimum 1 1/2” deep with 3/8” luminaire stud if required.  Provide proper depth plaster ring on bracket outlets and on ceiling outlets.
	E. Multiple Devices:  Three or more devices at common location.  Install 1 piece gang boxes with 1 piece device plastering.  Install one device per gang unless otherwise allowed.
	F. Construction:  Provide galvanized steel interior outlet wiring boxes, of the type, shape and size, including depth of box, to suit each respective location and installation; constructed with stamped knockouts in back and sides, and with threaded ho...
	G. Accessories:  Provide outlet box accessories as required for each installation, including mounting brackets, wallboard hangers, extension rings, plaster rings, luminaire studs, cable clamps and metal straps for supporting outlet boxes, compatible w...

	2.03 WEATHERPROOF OUTLET BOXES
	A. Construction:  Provide corrosion-resistant cast iron, with zinc finish, weatherproof outlet wiring boxes, of the type, shape and size, including depth of box, with threaded conduit ends, cast metal face plate with spring-hinged waterproof cap suita...
	B. Surface mounted die cast aluminum device boxes shall be provided with screw holes to accommodate cast device covers.
	C. Cover plates on outlet boxes mounted flush in the wall shall be gasketed to the wall in a watertight manner.  Weatherproof boxes in wet locations as described in CEC 406.8 (B) shall be provided with a “while-in-use” cover; red dot ‘CK’ Series of al...

	2.04 JUNCTION AND PULL BOXES
	A. Construction:  Provide galvanized sheet steel junction and pull boxes, with screw-on covers; of the type shape and size, to suit each respective location and installation; with welded seams and equipped with steel nuts, bolts, screws and washers.
	B. Location:
	1. Install junction boxes above accessible ceilings for drops into walls for receptacle outlets from overhead.
	2. Install junction boxes and pull boxes as required to facilitate the installation of conductors and limiting the accumulated angular sum of bends between boxes, cabinets and appliances to 300 degrees.
	3. Locations:  Junction boxes shall be located only where necessary and only in equipment rooms, closets, and accessible attic and underfloor spaces.  A horizontal distance of 24” shall separate outlet boxes on opposite sides of occupancy separation w...
	4. Labeling:  Junction box covers shall be marked with indelible ink indicated the circuit numbers passing through the box.


	2.05 BOX EXTENSION ADAPTER
	A. Construction:  Diecast aluminum
	B. Location:  Install over flush wall outlet boxes to permit flexible raceway extension from flush outlet to fixed or movable equipment.

	2.06 CONDUIT FITTINGS
	A. Requirements:  Provide corrosion-resistant punched-steel box knockout closures, conduit locknuts and plastic conduit bushings of the type and size to suit each respective use and installation.
	B. Steel boxes may allow for field knock-out modifications, but shall in all other ways conform to code requirements.

	2.07 EXTERIOR IN-GRADE BOXES FOR NON-UTILITY COMPANY USE SHALL BE:
	A. Precast concrete or polymer concrete type with full bottoms and draining into gravel drywell.  .  Open bottom splice/pull boxes 24” x 36” and smaller shall be open bottom, with minimum 12” of gravel below for drainage.
	B. Flushmount in hardscape and 1” above grade in softscape.
	C. Provided with correct traffic type lid, i.e., full vehicular, intermediate incidental vehicular or pedestrian-rated as applicable stamped with “ELECTRIC”, “LIGHTING”, COMMUNICATIONS”, etc. cover identification as shown on the drawings or as applica...
	D. Provided with brass hold-down bolts in cover.
	E. Provided with necessary box extensions to gain proper depth.
	F. Seal all conduit in underground boxes with duct seal after conductors have been installed.

	2.08 HAZARDOUS LOCATION SEALING FITTING
	A. Copper free aluminum gas seal fitting to prevent passage of gases and vapor through electrical conduit.
	B. Provide proper sealing fitting listed for the hazard classification and orientation of installation.
	C. Include a drain canal and drain plug in installations which have a probability that liquid or vapor condensation may be trapped in raceway.
	D. Splices are not allowed in sealing fitting.
	E. Install packing fiber and sealing compound per manufacturers recommendations.

	2.09 IN-GRADE UTILITY COMPANY BOXES AND VAULTS
	A. In-grade boxes and pads for utility company, shall be as specified by the respective utility company with all of the company’s requirements and construction methods met.

	2.10 PUTTY PADS
	A. Intumescent moldable firestop putty designed to protect electrical outlet boxes.
	B. Designed to install around outside of outlet boxes.


	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Conduit systems listed below are for use in installations where they are permitted to be used by CEC and/or other occupancy restrictions.  The below installation methods do not intend to suggest that these materials be installed in conflict with an...
	B. Non-Metallic Rigid Conduit shall be used in concrete slabs, below concrete slabs on grade, or underground outside of a building slab or foundation.  Maintain minimum depth requirements and cover with appropriate fill material.  Minimum 4” of beddin...
	C. Galvanized Rigid Steel (GRS) conduit shall be used where exposed less than 8’–0” above finished grade to 18” below finished grade and where subject to physical damage.  Conduits shall be cut square and reamed to remove burrs and sharp edges.  Strap...
	D. Electrical Metallic Tubing (EMT) shall be used as allowed by code and as permitted by this specification.  It shall not be in contact with soil or the concrete slab on the ground floor of any structure.  Connectors and couplings shall be steel  set...
	E. Flexible conduit may be used where concealed in building construction or above dropped ceilings, but shall meet the following criteria: No individual circuit path from distribution panel to last device shall exceed a cumulative length of 30’ of fle...
	F. Underground conduits and transition to above grade/slab shall be as follows:
	1. PVC elbows allowed if top of elbow is minimum 18” BFG or below top of slab, otherwise GRS elbows are required.
	2. GRS elbows are required if conduit run is 150’ or greater.
	3. GRS risers are required from elbow below grade to equipment (device, outlet, panel, cabinet, etc.) above grade.
	4. GRS elbows/risers to be PVC coated or 10 MIL taped wrapped (1/2” lapped) to 3” above finish grade or top of slab.

	G. Conduit Supports: Conduit runs may be supported by one-hole and two-hole straps or supports as manufactured by Unistrut, Minerallac, Caddy or equals.  Supports may be fastened by means of anchors, shields, beam clamps, toggle bolts, or other approv...
	H. Bends and offsets shall be made with approved tools for the type of conduit being utilized.  Bends shall be made without kinking or destroying the smooth bore of the conduit.  Parallel conduits shall be run straight and true with bends uniform and ...
	I. Conduit Stub-outs below grade shall be capped with plastic cap, and identified by placing a pull box marked with correctly identified utility such as “Elec”, “Tel”, etc. Dimension for exact location on field record drawings.  Provide lids for prope...
	J. Conduit Seals:  Where below grade conduits enter structure through slab or retaining wall of building or basement, seal the inside of each conduit as follows:
	1. Provide damming material around conductors 3” into conduit.
	2. Fill 3” of conduit with 3M #2123 sealing compound.
	3. Wrap conductors where they exit the conduit with 3M #2229 "Scotch Seal" mastic tape.  Lap tape to approximate diameter of the raceway and wrap outside of conduit opening with (minimum) one turn.
	4. Use conduit sealing bushings type CSB (O-Z/Gedney) or equal.
	5. Empty conduits shall be sealed with standard non-hardening duct seal compound and then capped to prevent entrance of moisture and gases and to meet fire resistance requirements.
	6. Provide cable drip loop minimum 12” high.

	K. Marker tape: Place plastic yellow marker tape at 12” below finish grade along and above buried conduits.  Label tape "CAUTION: ELECTRICAL LINES BELOW" or similar wording.
	L. Conduits for high voltage (12kv) systems shall be separated from all other conduits by a minimum of 12”.  All power system conduits shall be separated from low voltage systems by a minimum of 12” when running parallel to each other and no less than...
	M. Medium voltage system conduits including 4,000 volt and above, shall be installed in conduit systems or duct banks that are concrete encased by a minimum of 3” of concrete.  Depth of conduits shall remain as specified elsewhere in this specificatio...
	N. Electrical and communications systems raceways routed underground shall not occupy the same trench as plumbing utilities such as sewer, water, storm drain, gas or other wet or dry gaseous utility system.  A minimum of 12” of undisturbed earth is re...
	O. Duct bank defined here-in shall be four or more conduits in a common trench, conduit spacers and saddles shall be required in all trenches where more than two conduits over 2” in diameter travel in the same trench.  Proper spacing between systems a...
	P. Conduits, routed below footings, slabs, grade beams, columns, and other structural elements shall be installed in strict compliance with structural details and criteria shown on structural plans.  Clearances below structural elements and sleeves th...
	Q. All conduit or raceways passing through fire rated walls, floors, or ceilings shall be installed with a listed penetration method which protects the opening to the same rating as the assembly and is non hardening.
	R. Expansion Joints
	1. Conduits 3” and larger, that are secured to the building structure on opposite sides of a building expansion joint, require expansion and deflection couplings.  Install the couplings in accordance with the manufacturer’s recommendations.
	2. Provide conduits smaller than 3” with junction boxes on both sides of the expansion joint.  Connect conduits to junction boxes with sufficient slack of flexible conduit to produce 5” vertical drop midway between the end.  All conduit shall have a c...

	S. Seismic Joints
	1. At seismic joints, provide conduits rigidly secured to the building structure on opposite sides of a building expansion joint with junction boxes or approved fittings, on both sides of the joint.  Connect conduits to junction boxes with sufficient ...

	T. Location:  Locate boxes and conduit bodies so as to ensure accessibility of electrical wiring.
	U. Anchoring:  Secure boxes rigidly to the substrate upon which they are being mounted, or solidly embed boxes in concrete or masonry.
	V. Special Application:  Provide weatherproof outlets for locations exposed to weather or moisture.
	W. Knockout Closures:  Provide knockout closures to cap unused knockout holes where blanks have been removed.
	X. Mount outlet boxes, unless otherwise required by ADA, or noted on drawings, the following distances above the finished floor:
	1. Receptacles, Telephone, TV & Data outlets. (measured to bottom of outlet box): +15".
	2. Outlet above counter (measured to top of outlet box): +46".
	3. Control (light) Switches. (measured to top of outlet box): +48".
	4. Fire Alarm Manual Pull Stations, T-stats. (measured to top of outlet box): +48".
	5. Fire Alarm Visuals: the lower of +80" to bottom of lens, or 6" below ceiling.
	6. Other Outlets:  As indicated in other sections of specifications or as detailed on drawings.

	Y. Coordinate all electrical device locations with the architectural floor plan and interior and exterior elevations to prevent mounting devices within elements that they may conflict such as cabinetry, mirrors, planters, etc.
	Z. Size outlet and junction boxes to minimum wire fill space requirements.  Upsize box as required to allow ease of wire installation and device installation.
	AA. Outlet and junction boxes in fire rated walls shall be gauged and spaced so as not to exceed the maximum penetration allowed by the assembly without compromising the fire rating.  If a conflict arises relative to a specific condition, the contract...



	26 05 46.13 Electric Utility Systems
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section Includes:
	1. Manholes, handholes and ducts to form a complete underground raceway system.
	2. “Duct” and “conduit”, and “raceway” are used interchangeably in this specification and have the same meaning.  Refer to Section 26 05 33, RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS for approved raceway and materials as well as execution.
	3. Scope of Work:  Furnishing, installation and connection of manholes, handholes and ducts to form a complete underground raceway system for distribution of electrical and signal systems and utility service entrance facilities.  This specification sh...

	B. Related Work:
	1. SITEWORK.
	2. FLATWORK.
	3. LANDSCAPING.
	4. Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	5. Section 26 05 33, RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS: Conduits, fittings and boxes for raceway systems.
	6. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS.


	1.03 SUBMITTALS
	A. Submit in accordance with Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	B.  Shop Drawings:
	1. Sufficient information, clearly presented, shall be included to determine compliance with drawings and specifications.
	2. Include manholes, handholes, duct materials, and hardware.  Proposed deviations from details on the drawings shall be clearly marked on the submittals.
	3. If necessary to locate manholes or handholes at locations other than shown on the drawings, show the proposed locations accurately on scaled site drawings.
	4. Precast manholes and handholes:  Submit detail drawings and design calculations for approval prior to installation.


	1.04 APPLICABLE PUBLICATIONS
	A. Publications listed below (including amendments, addenda, revisions, supplements, and errata) form a part of this specification to the extent referenced. Publications are referenced in the text by the basic designation only.
	B. Underwriters Laboratories, Inc. (UL):
	1. UL 467 Grounding and Bonding Equipment
	2. UL 651 Schedule 40 and 80 Rigid PVC Conduit
	3. UL 6 Electrical Rigid Metal Conduit-Steel

	C. National Fire Protection Association (NFPA):
	1. 70 California Electrical Code (CEC)

	D. National Electrical Manufacturers Association (NEMA):
	1. RN 1 Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and Intermediate Metal Conduit
	2. TC 2 Electrical Polyvinyl Chloride (PVC) Tubing And Conduit
	3. TC 3 PVC Fittings For Use With Rigid PVC Conduit And Tubing

	E. American Concrete Institute (ACI):
	1. 318 Building Code Requirements For Structural Concrete

	F. American Society for Testing and Materials (ASTM):
	1. C478 Standard Specification for Precast Reinforced Concrete Manhole Sections
	2. C478M Standard Specification for Precast Reinforced Concrete Manhole Sections (Metric).
	3. F512-95 Standard Specification for Smooth-Wall Polyvinyl Chloride (PVC) Conduit and Fittings for Underground Installation

	G. Utility company Handout Package and Construction Requirements for Underground and Substructure Installation.


	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Concrete:  ACI 318, 3000 psi minimum 28 day compressive strength.
	B. Reinforcing Steel: Number 4 minimum.
	C. Manhole Hardware:
	1. Frames and covers (traffic type).
	2. Sump frames and gratings.
	3. Pulling Irons: 7/8” diameter hot dipped galvanized steel bar with exposed triangular shaped opening.
	4. Cable supports:
	a. Cable stanchions, hot rolled, heavy duty, hot dipped galvanized "T" section steel   2 1/4" by 1/4" in size and punched with 14 holes on 1 1/2" centers for attaching cable arms.
	b. Cable arms, 3/16” gage, hot rolled, hot dipped galvanized sheet steel pressed to channel shape. Arms shall be approximately 2 1/2" wide and 14” long.
	c. Insulators for cable supports, high glazed, wet process porcelain.
	d. Spares:  Equip each cable stanchion with two spare cable arms and six spare insulators for future use.
	e. Miscellaneous hardware, hot dipped galvanized steel.


	D. Handhole Hardware:
	1. Frames and covers configuration as shown on the drawings.
	2. Pulling irons, 7/8” diameter galvanized steel bar with exposed triangular shaped opening.

	E. Cable supports are not required.
	F. Ground Rod Sleeve: Provide a 3” PVC sleeve in manhole floors so that a driven ground rod may be installed.
	G. Manholes and Handholes shall be precast units and be constructed as described below.  Units shall comply with ASTM C478, C478M.
	1. Size:  Plan area and clear height shall be not less than that shown on the drawings.
	2. Accessories, hardware, and facilities shall be the same as required for poured in place type.
	3. Assume ground water level 3’ below ground surface unless a higher water table is shown in the boring logs and adjust design accordingly.

	H. Ducts:
	1. Size shall be as shown on drawings.
	2. Ducts (concrete encased):
	a. Plastic Conduit:
	1) NEMA TC6 & 8 and TC9 plastic utilities conduit UL 651 and 651A Schedule 40 PVC.
	2) Duct shall be suitable for use with 90 degree C rated conductors.


	3. Ducts (direct burial):
	a. Plastic duct:
	1) NEMA TC2 and TC3, EPC-40, Type II.
	2) UL 651 and 651A, Schedule 40 Schedule 80 PVC.
	3) Duct shall be suitable for use with 75 degree C rated conductors.

	b. Rigid metal conduit, PVC-coated:  UL6 and NEMA RN1 galvanized rigid steel, threaded type, coated with PVC sheath bonded to the galvanized exterior surface, nominal 0.040” thick.


	I. Ground Rods: Per Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS.
	J. Ground Wire: Stranded bare copper No. 6 AWG minimum.
	K. Conduit Spacers: Prefabricated plastic.
	L. Warning Tape:  Standard 4 mil polyethylene 3” wide tape, detectable type, red with black letters, imprinted with “CAUTION BURIED ELECTRIC CABLE BELOW”.
	M. Pull Rope: Plastic with 200 pound minimum tensile strength.


	PART 3 -  EXECUTION
	3.01 TRENCHING
	A. Refer to EARTHWORK section of specification for trenching back-filling, and compaction requirements.
	B. Work with extreme care near existing ducts, conduits, cables, and other utilities to avoid damaging them.
	C. Cut the trenches neatly and uniformly for utility company trenches, notify for inspections by utility company a minimum of 48 hours in advance.
	D. Conduits to be installed under existing paved areas, roads, and railroad tracks which are not to be disturbed shall be protected into place.  Conduits shall be minimum 36” cover.
	E. Trench Preparation:  A 4” sand bedding is required if trench bottom is not rock free.  A 4” sand covering over the cable is required if the native backfill is not rock free.  Backfill and compaction should meet City, County, State and utility compa...
	F. Excavation:  Provide 6” gravel in bottom of excavated holes for subsurface transformers and all concrete boxes.  Spare gravel shall be available for final adjustment.  The Contractor is responsible for final grade level of enclosures and boxes.  No...
	G. Conduit Routing:  Sharp turns, bends, or other irregularities in the conduit must be avoided.  Minimum radius bends shall be as required by the serving utility company.  Every effort should be made to obtain a straight water tight conduit line.  Th...
	H. Conformance:  All work must conform to the utility company “handout package” and Specification 59 and/or 99.  Copies are available from the utility company upon request.
	I. Joint Trenching:  Maintain all required depths, clearance and separations as required by code, ordinance or utility company policies.  Coordinate with other utilities to confirm requirements.

	3.02 OTHER PADMOUNTED EQUIPMENT
	A. Provide adequately sized and reinforced concrete pads with openings for conduit(s) as necessary by the utility company and or the equipment manufacturer.
	B. A grounding system shall be installed at each padmounted piece of equipment including, but not limited to, a ground rod, grounding conductor, ufer, and ground grid (if called for).
	C. Padmounted equipment shall be bolted to concrete pad with minimum 5/8” x 7 1/2" anchor bolts, one in each of 4 corners of each section of padmounted equipment.



	26 05 53 Identification of Electrical Systems
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section Includes:
	1. Nameplates and warning signs where specified herein and as shown on contract documents including the following:
	a. Nameplates and warning signs permanently installed on all electrical equipment and devices including, but not limited to, the following items:
	1) Enclosures for transformers, switchboards, motor control, panels, pullboxes, cabinets, motors, generators, transfer switches.
	2) Enclosures for all separately enclosed devices including, but not limited to, disconnect switches, circuit breakers, contactors, time switches, control stations and relays, fire alarm panels and lighting control panel.
	3) Wall switches not within sight of outlet controlled.
	4) Special systems such as, but not limited to, telephone, fire alarm, warning and signal systems.  Identification shall be at each equipment rack, terminal cabinet, control panel, annunciator and pullbox.
	5) Devices mounted within and part of equipment including circuit breakers, switches, control devices, control transformers, relays, indication devices and instruments.


	2. Conductor and Cable Identification.

	B. Related Work:
	1. Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	2. Section 26 05 19, LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES.
	3. Section 26 13 00, MEDIUM VOLTAGE SWITCHGEAR (ABOVE 600 VOLTS).
	4. Section 26 13 02, SWITCHES, MEDIUM VOLTAGE (ABOVE 600 VOLTS).
	5. Section 26 24 16, PANELBOARDS.
	6. Section 26 28 16, ENCLOSED SWITCHES AND CIRCUIT BREAKERS.
	7. Section 26 24 13, SERVICE AND DISTRIBUTION SWITCHBOARD.


	1.03 SUBMITTALS
	A. Submit in accordance with Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.


	PART 2 -  PRODUCTS
	2.01 EQUIPMENT LABEL DESIGNATIONS
	A. Equipment labels indicating equipment designations both emergency and normal.  Designation data per drawings or to be supplied with shop drawings approval.
	B. Panelboard labels showing panel designation, voltage, phase and source.
	C. In accordance with CEC 110.16, provide arc flash protection warning labels on all switchboards, panelboards, distribution panels, transformers, safety switches, transfer equipment, etc.  Labels shall be per ANSI Z535.4 guidelines.

	2.02 MATERIALS
	A. For Labels:  Three layer laminated plastic or micarta with engraved white letters over black background.
	B. For Emergency Equipment:  Use engraved white letters over red background.
	C. For Warning Signs:  Minimum 18 gauge steel with red lettering on white porcelain enamel finish.
	D. Arc flash labels shall be provided as required by CEC Article 70E.
	E. Conductor tape number markers:  TayMac MX4280 Series non-fading permanent adhesive.


	PART 3 -  EXECUTION
	3.01 MOUNTING
	A. Equipment labels shall be mounted by self-tapping, threaded screws and bolts, or by rivets.  Adhesive types are not acceptable unless specifically noted in this section.
	B. Conductor tape markers shall be consistently placed for ready conductor identification.

	3.02 HEIGHTS ON LABELS
	A. Panelboards, Switchboards and Motor Control Centers and Special Systems Enclosures:  1/4" identify equipment designation; 1/8” identify voltage rating and source.
	B. Individual Circuit Breakers, Switches, and Motor Starters in Panelboards, Switchboards, and Motor Control Centers:  3/16” identify circuit and load served, including location of equipment.
	C. Enclosed Circuit Breakers, Enclosed Switches, and Motor Starters:  3/16” identify load served.
	D. Transformers:  3/16” identify equipment designation; 1/8” identify primary and secondary voltages, primary source and secondary load.  Include location of primary source or secondary load if remote from transformer.

	3.03 WARNING SIGNS
	A. Warning signs shall be permanently mounted with cadmium plated steel screws or nickel-plated brass bolts.
	B. Warning signs to read "DANGER - HIGH VOLTAGE", with letters 1 1/2" high, 3/16” stroke minimum.
	C. Provide warning sign on all doors or immediately next to door for equipment rooms, enclosures or closets containing equipment energized above 150 volts to ground as per CEC, and/or as directed by the Architect.  For interior finish spaces and inter...



	26 05 73 Overcurrent Protective Device Coordination
	PART 1 -  GENERAL
	1.01 DESCRIPTION
	A. This section specifies the requirements of the Overcurrent Protective Device Coordination.
	B. A short circuit and coordination study shall be prepared for the electrical overcurrent devices to be installed under this project to assure selective coordination, proper equipment and personnel protection.
	C. The study shall present an organized time current analysis of each protective device in series from the individual overcurrent device back to the utility and the on-site generator sources. The study shall reflect the operation of each device during...
	D. Implement as part of this contract, all manufacturer’s recommendations for maximum protection and best selective coordination at no additional cost to Owner.
	E. The Contractor shall furnish an ARC Flash analysis study per NFPA 70E – Standard For Electrical Safety In The Workplace, Reference Article 130.3 and Appendix D.

	1.02 RELATED WORK
	A. Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	B. Section 26 24 16, PANELBOARDS: Low voltage panelboards.
	C. Section 26 13 00, SWITCHGEAR, HIGH VOLTAGE (ABOVE 600 VOLTS): Primary distribution switchgear.
	D. Section 26 24 13, SERVICE AND DISTRIBUTION SWITCHBOARDS: Low voltage distribution switchboards.

	1.03 SUBMITTALS
	A. In accordance with Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL, submit the following:
	1. Complete short circuit and coordination study as described herein.
	2. Protective equipment shop drawings shall be submitted simultaneously with or after the protective device study. Protective equipment shop drawings will not be accepted prior to protective device study.
	3. Certification: Two weeks prior to final inspection, submit four copies of the following to the Engineer:
	a. Certification by the Contractor that the protective devices have been adjusted and set in accordance with the approved protective device study.
	b. Final setting values for each adjustable trip device.



	1.04 REFERENCES
	A. Institute of Electrical and Electronics Engineers, Inc. (IEEE):
	1. IEEE 141 – Recommended Practice for Electric Power Distribution and Coordination of Industrial and Commercial Power Systems
	2. IEEE 242 – Recommended Practice for Protection and Coordination of Industrial and Commercial Power Systems
	3. IEEE 399 – Recommended Practice for Industrial and Commercial Power System Analysis
	4. IEEE 241 – Recommended Practice for Electric Power Systems in Commercial Buildings
	5. IEEE 1015 – Recommended Practice for Applying Low-Voltage Circuit Breakers Used in Industrial and Commercial Power Systems.
	6. IEEE 1584 -  Guide for Performing Arc-Flash Hazard Calculations

	B. American National Standards Institute (ANSI):
	1. ANSI C57.12.00 – Standard General Requirements for Liquid-Immersed Distribution, Power, and Regulating Transformers
	2. ANSI C37.13 – Standard for Low Voltage AC Power Circuit Breakers Used in Enclosures
	3. ANSI C37.010 – Standard Application Guide for AC High Voltage Circuit Breakers Rated on a Symmetrical Current Basis
	4. ANSI C 37.41 – Standard Design Tests for High Voltage Fuses, Distribution Enclosed Single-Pole Air Switches, Fuse Disconnecting Switches and Accessories.

	C. The National Fire Protection Association (NFPA)
	1. NFPA 70 - National Electrical Code, latest edition
	2. NFPA 70E – Standard for Electrical Safety in the Workplace


	1.05 QUALIFICATIONS
	The protective device study shall be prepared by qualified engineers of the high voltage switchgear manufacturer or an approved consultant.  The Contractor is responsible for providing all pertinent information required by the preparers to complete th...

	1.06 REQUIREMENTS
	A. The complete study shall include a system one line diagram, short circuit and ground fault analysis, and protective coordination plots.
	B. One Line Diagram:
	1. Show on the one line diagram, all electrical equipment and wiring to be protected by the overcurrent devices installed under this project.  Clearly show, on the one line, the schematic wiring of the electrical distribution system.
	2. Also show on the one line diagram the following specific information:
	a. Calculated fault impedance, X/R ratios, and short circuit values at each bus.
	b. Breaker and fuse ratings.
	c. Generator kW and Transformer kVA and voltage ratings, percent impedance, X/R ratios, and wiring connections.
	d. Voltage at each bus.
	e. Identification of each bus.
	f. Conduit material, feeder sizes, length, and X/R ratios.


	C. Short Circuit Study:
	1. Systematically calculate the fault impedance to determine the available short circuit and ground fault currents at each bus.  Incorporate the motor contribution in determining the momentary and interrupting ratings of the protective devices.
	2. The study shall be calculated by means of a computer program.  Pertinent data and the rationale employed in developing the calculations shall be incorporated in the introductory remarks of the study.
	3. Present the data determined by the short circuit study in a table format.  Include the following:
	a. Device identification.
	b. Operating voltage.
	c. Protective device.
	d. Device rating.


	D. Calculated short circuit current.
	E. Coordination Curves:
	1. Prepare the coordination curves to determine the required settings of protective devices to assure selective coordination.  Graphically illustrate on log paper that adequate time separation exists between series devices, including the utility compa...
	2. The following specific information shall also be shown on the coordination curves:
	a. Device identification.
	b. Voltage and current ratio for curves.
	c. 3-phase and 1-phase ANSI damage points for each transformer.
	d. No damage, melting, and clearing curves for fuses.
	e. Cable damage curves.
	f. Transformer inrush points.
	g. Maximum short circuit cutoff point.

	3. Develop a table to summarize the settings selected for the protective devices.  Include the following in the table:
	a. Device identification.
	b. Relay CT ratios, tap, time dial, and instantaneous pickup.
	c. Circuit breaker sensor rating, long time, short time, and instantaneous settings, and time bands.
	d. Fuse rating and type.
	e. Ground fault pickup and time delay.



	1.07 ANALYSIS
	A. Analyze the short circuit calculations, and highlight any equipment that is determined to be underrated as specified.  Propose approaches to effectively protect the underrated equipment.
	B. After developing the coordination curves, highlight areas lacking coordination.  Present a technical evaluation with a discussion of the logical compromises for best coordination.

	1.08 ADJUSTMENTS, SETTINGS AND MODIFICATIONS
	A. Necessary final field adjustments, settings and minor modifications shall be made to conform with the protective device study without additional cost to the Owner.
	B. All final circuit breaker and relay settings and fuse sizes shall be made in accordance with the recommendations of the protective device study.


	PART 2 -  PRODUCTS
	2.01 STUDIES
	A. Contractor to furnish short-circuit and protective device coordination studies as prepared by equipment manufacturer or an approved consultant.
	B. The contractor shall furnish an Arc Flash Hazard Analysis Study per NFPA 70E - Standard for Electrical Safety in the Workplace, reference Article 130.3 and Annex D.

	2.02 DATA COLLECTION
	A. Contractor shall furnish all data as required by the power system studies. The Engineer performing the short-circuit, protective device coordination and arc flash hazard analysis studies shall furnish the Contractor with a listing of required data ...
	B. Source combination may include present and future motors and generators.
	C. Load data utilized shall include proposed loads obtained from Contract Documents provided by Owner, or Contractor.
	D. Include fault contribution of existing motors in the study, with motors greater than 25 hp. The Contractor shall obtain required existing equipment data, if necessary, to satisfy the study requirements.

	2.03 SHORT-CIRCUIT AND PROTECTIVE DEVICE EVAULATION STUDY
	A. Use actual conductor impedances if known.  If unknown, use typical conductor impedances based on IEEE Standards 141-1993.
	B. Transformer design impedances shall be used when test impedances are not available.
	C. Provide the following:
	1. Calculation methods and assumptions
	2. Selected base per unit quantities
	3. One-line diagram of the system being evaluated
	4. Source impedance data, including electric utility system and motor fault contribution characteristics
	5. Typical calculations
	6. Tabulations of calculated quantities
	7. Results, conclusions, and recommendations.

	D. Calculate short-circuit momentary and interrupting duties for a three-phase bolted fault  at each:
	1. Electric utility’s supply termination point
	2. Incoming switchgear
	3. Unit substation primary and secondary terminals
	4. Low voltage switchgear
	5. Motor control centers
	6. Standby generators and automatic transfer switches
	7. Branch circuit panelboards
	8. Other significant locations throughout the system.

	E. For grounded systems, provide a bolted line-to-ground fault current study for areas as defined for the three-phase bolted fault short-circuit study.
	F. Protective Device Evaluation:
	1. Evaluate equipment and protective devices and compare to short circuit ratings
	2. Adequacy of switchgear, motor control centers, and panelboard bus bars to withstand short-circuit stresses
	3. Adequacy of transformer windings to withstand short-circuit stresses
	4. Cable and busway sizes for ability to withstand short-circuit heating
	5. Notify Owner in writing, of existing, circuit protective devices improperly rated for the calculated available fault current.


	2.04 PROTECTIVE DEVICE COORDINATION STUDY
	A. Proposed protective device coordination time-current curves shall be graphically displayed on log-log scale paper.
	B. Include on each curve sheet a complete title and one-line diagram with legend identifying the specific portion of the system covered.
	C. Terminate device characteristic curves at a point reflecting maximum symmetrical or asymmetrical fault current to which device is exposed.
	D. Identify device associated with each curve by manufacturer type, function, and, if applicable, tap, time delay, and instantaneous settings recommended.
	E. Plot the following characteristics on the curve sheets, where applicable:
	1. Electric utility’s protective device
	2. Medium voltage equipment relays
	3. Medium and low voltage fuses including manufacturer’s minimum melt, total clearing, tolerance, and damage bands
	4. Low voltage equipment circuit breaker trip devices, including manufacturer’s tolerance bands
	5. Transformer full-load current, magnetizing inrush current, and ANSI transformer withstand parameters
	6. Conductor damage curves
	7. Ground fault protective devices, as applicable
	8. Pertinent motor starting characteristics and motor damage points
	9. Pertinent generator short-circuit decrement curve and generator damage point
	10. Other system load protective devices for the largest branch circuit and the largest feeder circuit breaker in each motor control center.

	F. Provide adequate time margins between device characteristics such that selective operation is provided, while providing proper protection.

	2.05 ARC FLASH HAZARD ANALYSIS
	A. The arc flash hazard analysis shall be performed according to the IEEE 1584 equations that are presented in NFPA70E-2004, Annex D.
	B. When appropriate, the short circuit calculations and the clearing times of the phase overcurrent devices will be retrieved from the short-circuit and coordination study model.  Alternative methods shall be presented in the proposal.
	C. The flash protection boundary and the incident energy shall be calculated at all significant locations in the electrical distribution system (switchboards, switchgear, motor-control centers, panelboards, busway and splitters) where work could be pe...
	D. The Arc-Flash Hazard Analysis shall include all significant locations in 208 volt systems fed from transformers equal to or greater than 45 kVA.
	E. Safe working distances shall be specified for calculated fault locations based upon the calculated arc flash boundary considering an incident energy of 1.2 cal/cm2.
	F. The Arc Flash Hazard analysis shall include calculations for maximum and minimum contributions of fault current magnitude. The minimum calculation shall assume that the utility contribution is at a minimum and shall assume a minimum motor load. Con...
	G. Arc flash computation shall include both line and load side of main breaker calculations, where necessary.
	H. Arc Flash calculations shall be based on actual overcurrent protective device clearing time. Maximum clearing time will be capped at 2 seconds based on IEEE 1584-2002 section B.1.2.

	2.06 REPORT SECTIONS
	A. Input Data:
	1. Short-circuit reactance of rotating machines
	2. Cable and conduit materials
	3. Bus ducts
	4. Transformers
	5. Reactors
	6. Aerial lines
	7. Circuit resistance and reactive values.

	B. Short-Circuit Data:
	1. Source fault impedance and generator contributions
	2. X to R ratios
	3. Asymmetry factors
	4. Motor contributions
	5. Short circuit kVA
	6. Symmetrical and asymmetrical fault currents.

	C. Recommended Protective Device Settings:
	1. Phase and Ground Relays:
	a. Current transformer ratio
	b. Current setting
	c. Time setting
	d. Instantaneous setting
	e. Specialty non-overcurrent device settings
	f. Recommendations on improved relaying systems, if applicable.

	2. Circuit Breakers:
	a. Adjustable pickups and time delays (long time, short time, ground)
	b. Adjustable time-current characteristic
	c. Adjustable instantaneous pickup
	d. Recommendations on improved trip systems, if applicable.


	D. Incident energy and flash protection boundary calculations
	1. Arcing fault magnitude
	2. Device clearing time
	3. Duration of arc
	4. Arc flash boundary
	5. Working distance
	6. Incident energy
	7. Hazard Risk Category
	8. Recommendations for arc flash energy reduction



	PART 3 -  EXECUTION
	3.01 EQUIPMENT AND FIELD ADJUSTMENTS
	A. Adjust relay and protective device settings according to the recommended settings table provided by the coordination study. Field adjustments to be completed by the engineering service division of the equipment manufacturer under the Startup and Ac...
	B. Make modifications to equipment as required to accomplish conformance with short circuit and protective device coordination studies and include all recommendations.
	C. Following completion of all studies, acceptance testing and startup by the field engineering service division of the equipment manufacturer, a 2-year warranty shall be provided on all components manufactured by the engineering service parent manufa...

	3.02 ARC FLASH WARNING LABELS
	A. The Contractor shall provide a 3.5 in. x 5 in. thermal transfer type label of high adhesion polyester for each work location analyzed, a sample is included in this specification.
	B. The label shall have an orange header with the wording, “WARNING, ARC FLASH HAZARD”, and shall include the following information:
	1. Location designation
	2. Nominal voltage
	3. Flash protection boundary
	4. Hazard risk category
	5. Incident energy
	6. Working distance
	7. Engineering report number, revision number and issue date.

	C. Labels shall be machine printed, with no field markings.
	D. Arc flash labels shall be provided in the following manner and all labels shall be based on recommended overcurrent device settings.
	1. For each 600, 480 and applicable 208 volt panelboards, one arc flash label shall be provided.
	2. For each motor control center, one arc flash label shall be provided.
	3. For each low voltage switchboard, one arc flash label shall be provided.
	4. For each switchgear, one flash label shall be provided.
	5. For medium voltage switches one arc flash label shall be provided

	E. Labels shall be field installed by the engineering service division of the equipment manufacturer under the Startup and Acceptance Testing contract portion.

	3.03 ARC FLASH TRAINING
	A. The equipment vendor shall train personnel of the potential arc flash hazards associated with working on energized equipment (minimum of 4 hours). Maintenance procedures in accordance with the requirements of NFPA 70E, Standard For Electrical Safet...



	26 24 13 Service and Distribution Switchboard
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section Includes:
	1. Service and distribution switchboard where shown on the contract drawings and specified herein.


	1.03 QUALITY ASSURANCE
	A. Conform to applicable Codes and NEMA, ANSI and IEEE Standards.

	1.04 SUBMITTALS
	A. Submit in accordance with Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	B. Shop Drawings shall show and contain the following information:
	1. Plans showing top and bottom of switchboards.
	2. Front, rear and side elevations of switchboards.
	3. Schematic Wiring Diagrams showing the following:
	a. One-line diagram with each circuit numbered.
	b. Schedule showing circuit number, description and rating of protective device(s).
	c. Complete short circuit with standability of bus.

	4. One-half inch equal to one-foot scale drawings of electrical rooms or areas overall dimensions for equipment layout including space available for conduits and protective devices.



	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Each switchboard shall be U.L. listed deadfront, deadrear, completely self-supporting, with the required number of vertical sections bolted together to form one floorstanding switchboard.  Construction shall be NEMA Class II with line and load and ...
	B. Service and distribution sections shall contain circuit breakers, fusible switches, and combination motor starters, with shunt trips, motor operators, ground fault protection, and other accessories, as indicated on the Drawings, as well as provisio...
	C. Finish:  Interior finish shall be a gray lacquer or enamel; exterior finish shall be a gray baked-on enamel or lacquer.  Apply all finish coatings over a rust-inhibiting metal primer.
	D. Identification:  Each switchboard shall have an engraved laminated plastic nameplate identifying the switchboard as designated and located on the Contract Drawings, and indicating voltage, phase, and number of system conductors.  For example, "Swit...


	PART 3 -  EXECUTION
	3.01 GENERAL INSTALLATION
	A. Switchboard(s) shall be securely bolted to the flooring or structure.  Final attachment means shall be in compliance with the seismic requirements of governing authority.  Shop Drawings indicating the bolt down requirements shall be provided by the...
	B. Switchboard(s) shall be installed on a level floor, with shims provided where necessary to attain both horizontal and vertical "plumb" conditions.
	C. Switchboard(s) equipment shall be protected during construction in such a manner to prevent plaster, paint, dust, etc. from defacing the finish of equipment.  Prior to final acceptance of the equipment, the interior of the equipment shall be cleane...
	D. All floor mounted switchgear and panelboards shall be sealed with caulking between bottom of metal housing and the concrete pad or slab to prevent entrance of dust and debris.
	E. All openings in switchgear and panelboards that are unused shall be sealed with bolts and washers.  Use caulking where holes or openings cannot be sealed by way of a washer, or bolts or conduit seals.
	F. All ventilated openings in panelboards and switchboards shall be furnished with dust filters to prevent entrance of dust and debris.
	G. No operating handles in any switchboard shall be located above 6’- 6” above finish floor.  Code clearances on all sides of the switchboard equipment shall be maintained.
	H. Switchboards shall be mechanically grounded to the grounding system.
	I. Furnish ammeters, voltmeters, current and potential transformers, test blocks, control switches, fuses and circuit breakers, and other devices as indicated on the Drawings.  Meters shall be switchboard type semi-flush mounted, with phase selector s...
	J. For solidly grounded "wye" services of more than 150 volts to ground, but not exceeding 600 volts phase to phase, provide ground fault protection of equipment for each service disconnecting means for services rated 1000 amperes or more, without a s...
	K. Ground fault sensors shall be zero sequence type unless indicated otherwise on the drawings.  Trip settings shall be as indicated on the drawings or as directed by the Engineer.
	L. Protection:  Keep switchboards covered during construction operations.  Clean interior and exterior after all connections are completed.  Factory connections shall be checked and re-torqued tight as required.  Damage shall be field or factory repai...
	M. Operational Test of the ground fault protection system using the primary current injection method shall be performed by qualified personnel with suitable testing/recording equipment in the presence of the Owner. Provide the Owner with a "Certified ...

	3.02 ACCEPTANCE TESTING OF SWITCHGEAR AND SWITCHBOARD ASSEMBLIES
	A. General:
	1. Inspect for physical damage.
	2. Compare equipment nameplate information with latest single line diagram and report discrepancies.
	3. Inspect for proper alignment, anchorage and grounding.
	4. Check tightness of accessible bolted bus joints by calibrated torque wrench method.  Refer to manufacturer's instruction for proper foot pound levels.
	5. Key interlock systems shall be physically tested to insure proper function.
	a. Closure attempt shall be made on locked open devices.  Opening attempt shall be made on locked closed devices.
	b. Key exchange shall be made with devices operated in off-normal positions.

	6. All doors, panels and sections shall be inspected for paint, dents, scratches.




	26 24 16 Panelboards
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of this Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section Includes:
	1. Panelboards.

	B. Related Work:
	1. Division 09 “PAINTING”: Identification and painting of panelboards.
	2. Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	3. Section 26 05 73 OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY: Requirements for the over current protective devices to be installed to ensure proper equipment and personnel protection.
	4. Section 26 05 33, RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS.
	5. Section 26 05 19, LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES (600 VOLTS AND BELOW): Cables and wiring.
	6. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: Requirements for personnel safety and to provide a low impedance path for possible ground fault currents.


	1.03 SUBMITTALS
	A. Submit in accordance with Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.

	1.04 APPLICABLE PUBLICATIONS
	A. Publications listed below (including amendments, addenda, revisions, supplements and errata) form a part of this specification to the extent referenced. Publications are referenced in the text by the basic designation only.
	B. Underwriters Laboratories, Inc. (UL):
	1. No. 50 Enclosures for Electrical Equipment
	2. No. 67 Panelboards
	3. No. 489 Molded Case Circuit Breakers and Circuit Breaker enclosures

	C. National Fire Protection Association (NFPA):
	1. No. 70-2016 California Electrical Code (CEC)

	D. National Electrical Manufacturers Association (NEMA):
	1. No. PB-1 Panelboards.
	2. No. AB-3 Molded Case Circuit Breakers and Their Application.



	PART 2 -  PRODUCTS
	2.01 PANELBOARDS
	A. Panelboards shall be in accordance with UL, NEMA, NEC, CEC and as shown on the drawings.  Approved manufacturers are Cutler Hammer, Square D, and Seimens
	B. Panelboards shall be standard manufactured products.  All components of the panelboards shall be the product and assembly of the same manufacturer.  All similar units of all panelboards to be of the same manufacturer.
	C. All panelboards shall be dead front safety type.  Arrange sections for easy removal without disturbing other sections.
	D. All panelboards shall be completely factory assembled with molded case circuit breakers.  All factory wiring shall be checked for correct tightness and visually inspected to insure that bussing and terminations have not become loose in transit to j...
	E. Panelboards shall have main breaker or main lugs, bus size, voltage, phase, top or bottom feed, and flush or surface mounting as scheduled on the drawings.  Refer to single line diagram and panel schedules on drawings.  Terminals shall be minimum 7...
	F. Panelboards shall have the following features:
	1. Nonreduced size copper bus bars, and connection straps bolted together and rigidly supported on molded insulators.  Bus bar taps for panels with single pole branches shall be arranged for sequence phasing of branch circuit devices.
	2. Full size neutral bar, mounted on insulated supports.
	3. Ground bar and isolation ground bar (where called for in panel schedule) with sufficient terminals for all grounding wires. Buses braced for the available short circuit current.
	4. All breakers and phase bus connections shall be arranged so that it will be possible to substitute a 2-pole breaker for two single pole breakers, and a 3-pole breaker for three single pole breakers, when trip is 30 amps or less and frame size is 10...
	5. Design interior so that protective devices can be replaced without removing adjacent units, main bus connectors, and without drilling or tapping.
	6. Where designated on panel schedule as "space", include all necessary bussing, device support and connections.  Provide blank cover for each space.
	7. In two section panelboards, the main bus in each section shall be full size.  The first section shall be furnished with subfeed lugs on the line side with cable connections to the second section. Panelboard sections with tapped bus or crossover bus...
	8. Series rated panelboards are not permitted.
	9. Label all panels in accordance with Section 26 05 53, IDENTIFICATION OF ELECTRICAL SYSTEMS.
	10. Recessed panel space conduit:  Provide (1) ¾ inch spare conduit stubbed to accessible ceiling space and/or interstitial space below floor for every (5) spaces and spares indicated on panel schedules.

	G. Panelboards serving as building mains shall be “service entrance rated” and UL Listed as “service equipment”.

	2.02 CABINETS AND TRIMS
	A. Cabinets:
	1. Provide galvanized steel cabinets to house panelboards.  Cabinets for outdoor panels shall be factory primed and suitably treated with a corrosion-resisting paint finish meeting UL standard for outdoor applications.
	2. All ventilated openings in panelboards and switchboards, shall be furnished with dust filters to prevent entrance of dust and debris.
	3. Cabinets for panelboards may be of one piece formed steel or of formed sheet steel with end and side panels welded, riveted, or bolted as required.
	4. Provide necessary hardware for "in" and "out" adjustment of panel interior.
	5. Cabinets for two section panelboards shall be arranged side by side, and shall be the same height. Flush mounted cabinets should be 1 1/2" apart and coupled by conduit nipple if necessary.
	6. Gutter size in panel boxes, on all sides, shall be in accordance with the CEC. Penetrations through gutter to live area of the panelboard shall incorporate approved non-metallic-grommet type of insulation to protect wire passing through.

	B. Trims:
	1. Fabricate trim of sheet steel consisting of frame with door attached by concealed hinges.  Provide flush or surface trim as shown on the drawings.
	2. Flush trims shall overlap the box by at least 3/4" all around.
	3. Surface trim shall have the same width and height as the box.
	4. Flush or surface trims shall not have ventilating openings.
	5. Secure trims to back boxes by indicating trim clamps.
	6. Provide a welded angle on rear of trim to support and align trim to cabinet.
	7. Provide separate trims for each section of multiple section panelboards.  Trims and doors of sections shall be of the same height.

	C. Doors:
	1. Provide doors with flush type latch and manufacturer's standard lock.  Doors over 48 inches in height shall have a vault handle and a three-point catch, arranged to fasten door at top, bottom, and center.
	2. In making switching devices accessible, doors shall not uncover any live parts.
	3. Provide concealed hinges welded to the doors and trims.
	4. For lighting or power contactors incorporated in panelboards, provide separate doors for the contactors.
	5. Provide keyed alike system for all panelboards.
	6. Provide a directory card, metal holder, and transparent cover. Permanently mount holders on inside of doors.

	D. Painting:
	1. Thoroughly clean and paint trims and doors at the factory with primer and manufacturer's standard finish.


	2.03 MOLDED CASE CIRCUIT BREAKERS FOR PANELBOARDS
	A. Breakers shall be UL listed and labeled, in accordance with the CEC, as shown on the drawings, and as specified.
	B. Circuit breakers in panelboards shall be bolt on type on phase bus bar or branch circuit bar.
	1. Molded case circuit breakers for lighting and appliance branch circuit panelboards shall have minimum interrupting rating as indicated or as dictated by Section 26 05 73 OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY.
	2. Molded case circuit breakers shall have automatic, trip free, non-adjustable, inverse time, and instantaneous magnetic trips for 100 ampere frame or less.  Magnetic trip shall be adjustable from 3 times to 10 times for breakers with 600 ampere fram...

	C. Breaker features shall be as follows:
	1. Integral housing of molded insulating material.
	2. Silver alloy contacts.
	3. Arc quenchers and phase barriers for each pole.
	4. Quick-make, quick-break, operating mechanisms.
	5. A trip element for each pole, thermal magnetic type with long time delay and instantaneous characteristics, a common trip bar for all poles and a single operator.
	6. Electrically and mechanically trip free.
	7. An operating handle which indicates ON, TRIPPED, and OFF positions.
	a. Line connections shall be bolted.
	b. Interrupting rating shall not be less than the maximum short circuit current available at the line terminals as indicated on the drawings, and as shown on the electrical system protective device study as required in Section 26 05 73 OVERCURRENT PRO...

	8. An overload on one pole of a multipole breaker shall automatically cause all the poles of the breaker to open.


	2.04 SEPARATELY ENCLOSED MOLDED CASE CIRCUIT BREAKERS
	A. Where separately enclosed molded case circuit breakers are shown on the drawings, provide circuit breakers in accordance with the applicable requirements of those specified for panelboards.
	B. Enclosures are to be of the NEMA types shown on the drawings. Where the types are not shown, they are to be the NEMA type most suitable for the environmental conditions where the breakers are being installed.


	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Installation shall be in accordance with CEC, as shown on the drawings, and as specified.
	B. Locate panelboards so that the present and future conduits can be conveniently connected. Coordinate the sizes and layout of cabinets within the designated spaces.  All equipment must be dimensioned in order to physically fit in the spaces provided...
	C. Install a typewritten schedule of circuits in each panelboard.  Include the room numbers (as finally described by the Owner) and items served on the cards.  Obtain final room numbers from Architect prior to creating schedule.
	D. Mount the panelboard so that maximum height of the top circuit breaker above finished floor shall not exceed 78 inches.
	E. For panelboards located in areas accessible to the public, paint the exposed surfaces of the trims, doors, and boxes with finishes to match surrounding surfaces after the panelboards have been installed.
	F. Circuit numbers shall correspond to the approved panel schedule.  Provide as-built drawings showing the actual circuit numbers being used for each device on each branch circuit if changes are required.
	G. Verify depth of all flush mounted enclosures in walls to be certain wall depth will accommodate panel depth prior to installation.
	H. All openings in switchgear and panelboards that are unused shall be sealed with bolts and washers.  Use caulking where holes or openings cannot be sealed by way of a washer, or bolts or conduit seals.
	I. Contractor shall include the services of an independent testing company to test GFI circuit breakers in distribution and main panelboards.



	26 27 26 Wiring Devices
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section Includes:
	1. Wiring devices.


	1.03 SUBMITTALS
	A. Submit in accordance with Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	B. Related Work:
	1. Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	2. Section 26 05 33, RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS.
	3. Section 26 05 19, LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES.
	4. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS.



	PART 2 -  PRODUCTS
	2.01 RECEPTACLES
	A. General: All receptacles shall be listed by Underwriters Laboratories, Inc.
	1. Mounting straps shall be plated steel, with break-off plaster ears and shall include a self-grounding feature (this feature does not substitute for a grounding conductor terminated on grounding strap of device).  Terminal screws shall be brass, bra...
	2. Receptacles shall be of a screw terminal type, “pressure type quick wire” terminations are not allowed.
	3. 15 ampere and 20 ampere, 125-volt and 250-volt non-locking receptacles shall be tamper resistant type receptacles unless the application is specifically listed as an exception to CEC 406.12.
	4. Receptacles shall be “wet rated” when used in an exterior location.

	B. Duplex receptacles shall be commercial grade single phase, 20 ampere, 120 volts, 2-pole, 3-wire, and conform to the NEMA 5-20R configuration in NEMA WD 6. The duplex type shall have bussing break-off feature for two-circuit operation. The ungrounde...
	1. Bodies shall be white in color. Contractor to verify device color with Architect prior to procurement.
	2. Switched duplex receptacles shall be wired so that only the top receptacle is switched. The remaining receptacle shall be unswitched.
	3. Controlled receptacles; installed per requirements of 2016 BUILDING ENERGY EFFICIENCY STANDARDS / Efficiency Standards, California Code of Regulations, Title 24, Part 6. SECTION 130.5 (d) – ELECTRICAL POWER DISTRIBUTION SYSTEMS as Circuit Controls ...
	4. Duplex Receptacles on Emergency Circuit: Receptacle bodies shall be red in color. Wall plates shall also be powder coat painted red finish.  Cover shall be labeled with panel and circuit number.
	5. Ground Fault Interrupter Duplex Receptacles: Shall be an integral unit suitable for mounting in a standard outlet box.
	a. Ground fault interrupter shall be commercial grade and consist of a differential current transformer, solid state sensing circuitry and a circuit interrupter switch. It shall be rated for operation on a 60 Hz, 120 volt, 20-ampere branch circuit.  D...


	C. Receptacles; 20, 30 and 50 ampere, 250 volts: Shall be complete and match with appropriate cord grip plug. Devices shall meet UL 231.
	D. Weatherproof Receptacles: Shall consist of a listed weather resistant duplex receptacle, mounted in box with a gasketed, while in use weatherproof, cast metal cover plate and cap receptacle opening. The cap shall be permanently attached to the cove...

	2.02 SWITCHES AND DIMMERS
	A. Toggle switches shall be totally enclosed tumbler type with bodies of phenolic compound.  Toggle handles color to match receptacle device color unless otherwise specified.
	1. Shall be single unit toggle, butt contact, quiet AC type, heavy-duty general-purpose use with an integral self grounding mounting strap with break-off plasters ears and be of a screw terminal type.
	2. Shall be color coded for current rating, listed by Underwriters Laboratories, Inc., and meet the requirements of NEMA WD 1, Heavy-Duty and UL 20.
	3. Ratings:
	a. 120 volt circuits: 20 amperes at 120-277 volts AC.
	b. 277 volt circuits: 20 amperes at 277 volts AC.

	4. The switches shall be mounted on the strike plate side of doors.
	5. Incorporate barriers between switches with multi-gang outlet boxes where required by the CEC.
	6. All toggle switches shall be of the same manufacturer.

	B. Dimmers: Incandescent lamp loads. Wall-mounted incandescent dimmers shall be specification grade with capability of raising and lowering the lighting from completely off to full intensity.  Dimmers shall maintain full load rating even when two or m...
	C. Dimmers:  Fluorescent lamp loads.  Wall-mounted fluorescent lamp dimmers shall be specification grade and shall be capable of raising and lowering the lighting from five percent light output.  Dimmers shall have low end intensity adjustment and mai...

	2.03 WALL PLATES
	A. Wall plates for switches and receptacles shall be thermo plastic.
	B. Standard NEMA design, so that products of different manufacturers will be interchangeable. Dimensions for openings in wall plates shall be accordance with NEMA WD1.
	C. For receptacles or switches ganged together, wall plates shall be a single ganged plate.
	D. Wall plates for data, telephone or other communication outlets shall be as specified in the associated specification.
	E. Surface mounted boxes, NEMA1, shall be industrial grade raised galvanized steel covers.  In shop areas all receptacles shall be dust proof and or waterproof where applicable.
	F. Waterproof device covers shall be cast iron, 4-corner screw type, for FS and FD type mounting.  Device covers shall be zinc galvanized finish.  Weatherproof covers shall be lockable.


	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Switches installed in hazardous areas shall be explosion proof type in accordance with the CEC and as shown on the drawings.
	B. Installation shall be in accordance with the CEC, NECA “Standard of Installation”, and as shown as on the drawings.
	C. Ground terminal of each receptacle shall be bonded to the outlet box with an approved green bonding jumper, and also be connected to the green equipment grounding conductor.
	D. General:  Devices shall be of the type specified herein.  All devices shall be installed with “pigtailed” leads from the outlet box.  No device shall be used in the “feed through” application.  Screw terminals shall be used to connect all devices t...
	E. Installation:  Devices and plates shall be installed in a “plumb” condition and must be flush with the finish surface of the wall where boxes are recessed.
	F. Mounting heights:  All control and convenience devices shall comply with California Code of Regulations Title 24 and ADA with respect to accessibility requirements.  Mounting heights indicated on plans shall have precedence.
	G. Install switches with the off position down.
	H. Clean debris from outlet boxes.
	I. Provide extension rings as required to bring outlet boxes flush with finished surface or casework.
	J. Test each receptacle device for proper polarity.



	26 28 16 Enclosed Switches and Circuit Breakers
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section Includes:
	1. Disconnect and safety switches where shown on the contract drawings and specified herein.


	1.03 SUBMITTALS
	A. Submit in accordance with Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	B. Related Work:
	1. Section 26 05 53, IDENTIFICATION OF ELECTRICAL SYSTEMS.



	PART 2 -  PRODUCTS
	2.01 GENERAL
	A. Approved Manufacturers:  Cutler Hammer, General Electric, ITE-Siemens and Square-D.
	B. Disconnect Switches:  Provide with devices enabling the switch to be locked in the open or closed positions.
	C. Manual Motor Switches:  Tumbler type rated 3HP, 240 Volts with or without overload heaters as required to protect equipment served.
	D. Externally Operable Safety Switches:  To have quick-make, quick-break mechanism, capable of switching 10 times switch rating, with cover interlock to prevent opening with switch in ON position and defeat mechanism for maintenance.
	E. Switches:  Shall be general duty (GD) for 240 volt and below and heavy duty (HD) for 277/480 volt type unless otherwise indicated.  Provide NEMA 1 enclosures for interior locations and NEMA 3R enclosures for exterior or wet locations.  Provide with...
	F. Fusible Switches:  Equip them with rejection clips for UL Class R fuses. Switches having a dual rating when used with dual element fuses shall have a rating so indicated and shall be confirmed by equipment vendor being connected.
	G. 600 Amperes or Less Fuses:  UL Class RKI with a minimum interrupting rating of 200,000 Amperes, Bussmann "Low-Peak Type" or equal.


	PART 3 -  EXECUTION
	3.01 GENERAL INSTALLATION
	A. Locations:  Install switches, disconnects and safety where indicated on the Contract Drawings or as required by CEC.
	B. Fastenings:  Securely fasten switches to structural members or unistrut support as directed by the manufacturer.
	C. Manual Motor Switches:  Install flush mounted in finished areas.
	D. Manual Motor Switches:  Install surface mounted in equipment rooms and non-finished areas.  Where installed above inaccessible ceilings provide access panels.
	E. Label all disconnect switches in accordance with Section 26 05 53, IDENTIFICATION OF ELECTRICAL SYSTEMS.
	F. Fuse:  All fuses shall be as indicated on the plan or as required by the equipment.  Verify fuse size with equipment manufacturer requirements, prior to installation.  Use current limiting fuses as indicated on plan.  Provide one spare fuse cabinet...
	G. Terminals shall be minimum 75 degree rated.



	26 050 0 Common Work Results for Electrical
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of this Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section Includes:
	1. Materials and equipment shall be furnished and installed in support of electrical work described in these plans and specifications including but not limited to, raceways, boxes, enclosures, feeders, branch circuiting, supports, terminal cabinets, s...
	2. Lighting systems, both interior and exterior as shown on the plans and as specified herein, including controls, occupancy sensors, lumen sensors, photocell controls, lamps, dimmers, racks, dimming ballasts, supports, fasteners, straps, and miscella...
	3. Utility company site work as required by the serving companies.  All utility company conduits, raceways, trenching, backfilling, utility vaults, equipment pads and substructures shall meet both the respective utility companies requirements as well ...
	4. Duct banks and raceways for all power and communications systems as shown and/or required.  Duct banks shall include all trenching, racking, conduit, concrete, backfill, boxes, pads, substructures required for a fully developed and useable pathway ...
	5. HVAC and plumbing electrical: Conduit, conductors and terminations for all line voltage power, line voltage controls and fusible and/or non-fusible safety disconnect switches for HVAC equipment, including but not limited to air conditioners, furnac...
	6. Plumbing Electrical: Conduit, conductors and terminations for plumbing equipment with power requirements including necessary fusible and/or non-fusible safety disconnect devices.  Provide motor starters where required unless provided by mechanical ...
	7. Power and Lighting Distribution: Furnish and install power and lighting distribution systems including but not limited to panels, feeders, transformers, branch circuits, devices, fixtures, disconnect switches, contactors, controls, etc. for a compl...
	8. Data systems infrastructure including all boxes, raceways, cable tray, wire basket tray, dedicated branch circuits, sleeves and penetrations, etc. as described and as shown in plans, risers, specifications, EIA/TIA standards and/or required for a c...
	9. Master clock system including master Global Positioning System (GPS), antenna, retransmitter, controller, clocks, backboxes, conduits/conductors, connectors, terminations, cabinets, etc. as required for a complete and operating system.
	10. Voice amplification system in multi-purpose rooms, auditoria and gymnasiums, including amplifiers, racks, mixers, microphones, outlets, cable/connections, equipment racks, etc. as specified on the drawings and in written specifications.
	11. Lighting acceptance testing, documentation and completion of required forms as specified in Section 26 56 70, LIGHTING ACCEPTANCE TESTING.
	12. Allocation of time to adequately train the Owner on the use and operation of all systems installed within the facility or on the property.  Minimum two week advance notice shall be coordinated with the Owner and his representatives.  Training shal...

	B. Related Sections Under Other Divisions:
	1. Mechanical Wiring: Control circuit wiring, energy management controls and interlocks for mechanical equipment shall be installed by Mechanical Contractor.
	2. Painting of electrical equipment where exposed and required by the Architect to be painted as described elsewhere in the specification.
	3. Irrigation System: Provide all line voltage (50 volts or above) connections to irrigation system equipment, time clocks and or powered satellite controls.  Coordinate locations of this work with the Landscape Contractor.
	4. Pole Bases: Contractor shall be responsible to furnish light standard concrete pole bases, rebar, bolt templates and anchor bolt kits for a complete installation.  Concrete, rebar, excavation shall be by Contractor in accordance with all parts of t...
	5. HVAC Control Raceway:  Raceways, boxes, and control wiring for thermostats, temperature sensors and control components specified within the mechanical specifications, shall be furnished and installed as required by Division 25 and installed in acco...
	6. Smoke Fire Dampers: Coordination with Mechanical plans for exact locations and points of connection for power and fire alarm system connections (power and fire alarm connection shall be by Electrical Contractor).
	7. Duct mounted smoke detectors: Coordination with Mechanical plans for exact locations and points of connection for power and fire alarm system connections (power and fire alarm connection shall be by Electrical Contractor).
	8. Security System:  Shall be installed by Owner’s vendor.  Contractor shall provide conduits, boxes, stubs to accessible ceilings, dedicated circuit(s) for alarm panel, access control system (key pads, electric locks), etc. as shown and/or required b...


	1.03 SYSTEM DESCRIPTION
	A. The electrical plans indicate the general layout and arrangement; the architectural drawings and field conditions shall determine exact locations.  Field verify all conditions and modify as required to satisfy design requirements as well as code mi...
	B. Discrepancies shall be brought immediately to the attention of the Architect for clarification.  The Architect shall approve any changes.  Prior to rough-in, refer to architectural plans that shall take precedence over electrical plans with respect...
	C. Verify all power and communications utility company requirements prior to commencement of utility work.  Make proper adjustments to the construction to satisfy the serving utility requirements if they differ from the construction documents.  It sha...
	D. Charges imposed by the electric and communications utility companies shall be paid by Owner directly to utility companies.

	1.04 SUBMITTALS AND SHOP DRAWINGS
	A. Before construction, submit in (accordance with the General Conditions of this Specification) a complete list of all materials proposed to be furnished and installed under this section.  Any material procured without review and approval of the engi...
	B. Manufacturers' specifications, catalog cuts and shop drawings as required to demonstrate compliance with the specifications.  Identify specific intended use for each component where submittal may be ambiguous.  Submit entire bound submittal at one ...
	1. Utility service/site work equipment including ducts, conduits, fittings, concrete manholes, concrete and fiberglass pull, manhole, boxes, vaults, trench racks, accessories, etc.
	2. Distribution equipment including main switchboards, distribution switchgear, transformers, distribution panels and breakers, motor controls, distribution and branch circuit panels, grounding, transient voltage surge suppressors, etc.
	3. Electrical equipment including disconnects, fuses, raceways, straps and racks, fittings, conductors, boxes, gutters, devices, plates, etc.
	4. Lighting equipment including fixtures, ballasts, lamps, mounting accessories, color charts (where required), etc.
	5. Lighting control equipment including low voltage switching system, dimmer switchbank / accessories, occupancy sensing equipment, time clocks, contactors, photocells, lumen sensors, etc.
	6. Constructability review letter/comments for lighting acceptance testing as required by Section 26 56 70, LIGHTING ACCEPTANCE TESTING.
	7. Conduit including all fittings, etc.
	8. Wiring and cable, terminations, etc.
	9. Fire rating penetration materials, details, etc.

	C. The intent of these specifications is to establish a standard of quality for materials and equipment.  Therefore, some items are identified by manufacturer or trade name designation.  Substitutions shall be subject to the Architect's approval.  Sam...

	1.05 DELIVERY, STORAGE AND HANDLING
	A. Storage of equipment for the job is the responsibility of the Electrical Contractor and shall be scheduled for delivery to the site, as the equipment is required.  Damage to the equipment delivered to the site or in transport to the job shall be th...


	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Materials shall be new and bear the label of or be listed by a nationally recognized testing laboratory.  The quality and suitability of all materials shall conform to the standards and practices of this trade.
	B. Supplied materials shall be of a current manufactured product line. Discontinued products are not acceptable. Where products are identified on the contract documents by part number, supply the current product model or series which meets the specifi...

	2.02 SUPPORTING DEVICES
	A. Hangers:  Kindorf B-905-2A Channel, H-119-D washer, C105 strap, 3/8” rod with ceiling flange.
	B. Concrete Inserts:  Kindorf D-255, cast in concrete for support fasteners for loads up to 800 lbs.
	C. Pipe Straps:  Two-hole galvanized or malleable iron.
	D. Luminaire Chain:  Campbell Chain 75031, 90-lb. test with steel hooks.


	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Professionalism and appearance of installations shall be in accordance with accepted practices of this trade.  Installation methods shall conform to manufacturers' specifications and recommendations.  The Contractor shall man the job with qualified...
	B. Employment of any person on any job in the capacity of an electrician is not permitted unless such person has qualified for and holds a valid Journeyman Electrician Pocket Card or General Journeyman Electrician Certificate issued by the State of Ca...
	1. Each Pocket Card carrying journeyman electrician will be permitted to be responsible for the quality of workmanship for a maximum of one helper or apprentice during any same time period, provided the nature of work is such that good supervision can...
	2. Before each journeyman electrician commences work, deliver to Owner at the project site, a photocopy of the journeyman’s valid Pocket Card.

	C. Materials shall be installed in accordance with the manufacturers' specification and recommendations. They must conform to the approval AHJ adopted codes and standards, but not less than the 2019 CEC and all applicable codes and standards, includin...
	D. Electrical Contractor shall lay work out in advance in order to avoid unnecessary cutting, chasing, and drilling of floors, walls, ceilings and other surfaces.  Work of this nature shall be carefully done so as not to damage work already performed ...
	E. Supporting Devices:
	1. Verify mounting height of all luminaires or items prior to installation when heights are not detailed.
	2. Install vertical support members for equipment and luminaires, straight and parallel to building walls.  Provide independent supports to structural member for electrical luminaires, materials, or equipment installed in or on ceiling, walls or in vo...
	3. Do not use other trade’s fastening devices as supporting means for electrical equipment, materials or luminaires.  Do not use supports or fastening devices to support other than one particular item.
	4. Support conduits within 18” of outlets, boxes, panels, cabinets and deflections.  Maximum distance between supports not to exceed 8’ spacing.
	5. Securely suspend all junction boxes, pull boxes or other conduit terminating housings located above suspended ceiling from the floor above or roof structure to prevent sagging and swaying.
	6. Provide seismic bracing per UBC requirements for this building location.

	F. Coordinate work with other trades as required to eliminate any delays during construction.  Coordinate changes with other prime contractors to avoid construction conflicts.
	G. Engineer's Field Observation: Site visits during construction for field observations and reports will be conducted by electrical engineer when directed by the Architect.  A list of items that need to be addressed will be submitted to the Architect ...
	H. Drawings of Record: Provide a full and accurate set of field record drawings marked up in a neat and understandable manner submitted to the Owner Representative, Construction Manager, or Architect upon completion of the work and prior to issuance o...
	I. Identification: Provide engraved laminated plastic nameplates for all switchboards, panelboards, fire alarm terminal cabinets, telephone and cable television backboards, main devices, control panels, time clocks, contactors and safety disconnect sw...
	J. Safety: The Electrical Contractor is responsible to maintain equipment in a safe and responsible manner.  Keep dead front equipment in place while equipment is energized.  Conduct construction operations in a safe manner for employees as well as ot...
	K. Guarantees:  Equipment and labor shall be guaranteed and warranted free of defects, unless otherwise stated to be more restrictive, for a period of one year from the date of final acceptance by the Owner.  A written warranty shall be presented to t...
	L. Operating and Installation Manuals: Provide two copies each of manuals, operating and installation instructions for equipment indicated in submittal packages.  Instruct the Owner's representative as to the operation and location of equipment necess...
	M. Lighting Acceptance Testing:  Provide two copies of lighting acceptance testing results and equipment operating manuals as specified in Section 26 56 70, LIGHTING ACCEPTANCE TESTING.  Instruct the Owner on operation of control systems.


	END OF SECTION

	26 51 00 Interior Lighting
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of this Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section Includes:
	1. Interior lighting systems, including luminaires, ballasts, lamps and emergency lighting equipment.

	B. Related Work:
	1. Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	2. Section 26 05 33, RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS: Conduits, fittings, and boxes for raceway systems.
	3. Section 26 05 19, LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES (600 VOLTS AND BELOW): Low voltage power and lighting wiring.
	4. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: Requirements for personnel safety and to provide a low impedance path for possible ground fault currents.
	5. Section 26 56 00, EXTERIOR LIGHTING.
	6. Section 26 56 70, LIGHTING ACCEPTANCE TESTING.


	1.03 SUBMITTALS
	A. Submit in accordance with Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	B. Shop Drawings:
	1. Sufficient information, clearly presented, shall be included to determine compliance with drawings and specifications.
	2. Include electrical ratings, dimensions, mounting, details, materials, terminations, wiring and connection diagrams, photometric data, ballasts, luminaires, lamps and controls.


	1.04 APPLICABLE PUBLICATIONS
	A. Publications listed below (including amendments, addenda, revisions, supplements) form a part of this specification to the extent referenced. Publications are referenced in the text by the basic designation only.
	B. American Society for Testing and Materials (ASTM).
	C. American National Standards Institute (ANSI).
	D. Aluminum Association Inc. (AA).
	E. Illuminating Engineering Society of North America (IESNA).
	F. National Electrical Manufacturers Association (NEMA).
	G. National Fire Protection Association (NFPA).
	H. Underwriters Laboratories, Inc. (UL).

	1.05 DEFINITIONS
	A. Lighting terminology used herein is defined in IES
	B. Exception:  The term “driver” is used herein to cover both drivers and power supplies, where applicable.
	C. Clarification:  The term “LED light source(s)” is used herein per IES to cover LED package(s), module(s), and array(s).


	PART 2 -  PRODUCTS
	2.01 MATERIALS AND EQUIPMENT
	A. Materials and equipment shall be in accordance with CEC, UL, ANSI, and as shown on the drawings and specified.

	2.02 LIGHTING FIXTURES (LUMINAIRES)
	A. Shall be in accordance with NFPA 70, UL 1598 and shall be as shown on drawings and as specified.  All luminaires shall have been certified to the California Energy Commission by its manufacturer to comply with the efficiency standards as per Califo...
	B. Sheet Metal:
	1. Shall be formed to prevent warping and sagging. Housing, trim and lens frame shall be true, straight (unless intentionally curved) and parallel to each other as designed.
	2. Wireways and fittings shall be free of burrs and sharp edges and shall accommodate internal and branch circuit wiring without damage to the wiring.
	3. When installed, any exposed fixture housing surface, trim frame, door frame and lens frame shall be free of light leaks; lens doors shall close in a light tight manner.
	a. Hinged door closure frames shall operate smoothly without binding when the fixture is in the installed position, and latches shall function easily by finger action without the use of tools.


	C. Ballasts shall be serviceable while the fixture is in its normally installed position, and shall not be mounted to removable reflectors or wireway covers.
	D. Recessed fixtures shall be of the type approved for the ceiling and insulation conditions and appropriate for the installation location.  Insulation must be held back from the fixture to provide manufacturers' recommended clearances for proper oper...
	E. Recessed fixtures shall be provided with the appropriate trims and hardware compatible with the ceiling type shown.  Plaster frames are required where plaster or gypsum board ceilings are encountered.
	F. Mechanical Safety: Lighting fixture closures (lens doors, trim frame, hinged housings, etc.) shall be retained in a secure manner by captive screws, chains, captive hinges or fasteners such that they cannot be accidentally dislodged during normal o...
	G. Metal Finishes:
	1. The manufacturer shall apply standard finish (unless otherwise specified) over a corrosion resistant primer, after cleaning to free the metal surfaces of rust, grease, dirt and other deposits. Edges of pre-finished sheet metal exposed during formin...
	2. Interior light reflecting finishes shall be white with not less than 85 percent reflectances, except where otherwise specified on the drawing.
	3. Exterior finishes shall be as shown on the drawings.

	H. Provide all lighting fixtures with a specific means for grounding metallic wireways and housings to an equipment grounding conductor.
	I. Recessed compact fluorescent or LED fixtures shall be manufactured specifically for compact fluorescent or LED lamps with ballasts or drivers integral to the fixture. Assemblies designed to retrofit fixtures are prohibited except when described in ...
	J. Provide wire lamp guard on all exposed lamp fixture/luminaires.
	K. Provide fixtures with a U.L. listing for shower or shower rating above shower or tub areas.

	2.03 LED LUMINAIRE REQUIREMENTS
	A. General Requirements:
	1. Luminaire shall have an external label per ANSI C136.15
	2. Luminaire shall have an internal label per ANSI C136.22.
	3. Luminaires shall start and operate in -20 C to +40 C ambient.
	4. LED light source(s) and driver(s) shall be RoHS compliant.

	B. Manufacturer:  Advance Optanium “LW” Series, Sylvania Octron “XTREME” Series, Universal Triad “EL” Series.
	C. All ballasts shall have been certified to the California Energy Commission by its manufacturer to comply with the efficiency standards as per California Code or Regulation Title 24, Part 6, Section 111 referencing the Appliance Efficiency Regulatio...
	D. Performance:  Ballasts shall carry a minimum full 5 year warranty.  All ballasts shall have a Class A sound rating.  Any ballast deemed noisy by the Architect shall be replaced at no charge to the Owner.
	E. Shielding:  All lens material shall be 100% virgin acrylic, .125” minimum thickness, unless otherwise indicated in the fixture schedule.  Diffusers shall comply with UBC 5209.
	F. Slimline and magnetic ballasts shall not be allowed.
	G. Maintain accessibility of all ballast locations.

	2.04 LED DRIVER
	A. Driver
	1. Rated case temperature shall be suitable for operation in the luminaire operating in the ambient temperatures as indicated.
	2. Shall accept the voltage or voltage range indicated, and shall operate normally for input voltage fluctuations of plus or minus 10 percent.  Consistent with NEMA SSL 1.
	3. Shall have a minimum Power Factor (PF) of 0.90 at full input power and across specified voltage range.

	B. Electromagnetic interference
	1. Shall have a maximum Total Harmonic Distortion (THD) of 20% at full input power and across specified voltage range.
	2. Shall comply with FCC 47 CFR part 15 non-consumer RFI/EMI standards.

	C. The following shall be in accordance with corresponding sections of ANSI C136.37
	1. Wiring and grounding
	2. All internal components shall be assembled and pre-wired using modular electrical connections.
	3. Mounting provisions
	4. Terminal blocks for incoming AC lines
	5. Latching and hinging
	6. Ingress protection



	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Installation and furnishing of lighting fixtures shall be in accordance with the CEC, manufacturer's instructions and as shown on the drawings or specified.   Fixtures damaged in transit and storage prior to completion shall be replaced at Contract...
	B. Align, mount and level the lighting fixtures uniformly.
	C. Avoid interference with and provide clearance for equipment. Where the indicated locations for the lighting fixtures conflict with the locations for equipment, change the locations for the lighting fixtures by the minimum distances necessary as app...
	D. For suspended lighting fixtures, the mounting heights shall provide the clearances between the bottoms of the fixtures and the finished floors as shown on the drawings.
	E. Lighting Fixture Supports:
	1. Contractor shall provide support for all of the fixtures independent of suspended ceilings. Supports may be anchored to channels of the ceiling construction, to the structural slab or to structural members within a partition, or above a suspended c...
	2. Shall maintain the fixture positions after cleaning and relamping.
	3. Shall support the lighting fixtures without causing the ceiling or partition to deflect.
	4. Hardware for recessed fluorescent fixtures:
	5. Fixtures shall be supported as detailed on drawings and as required by DSA standards.
	6. Installation: Fixtures shall be securely mounted on ceilings and walls with appropriate fastening devices.  "Drop-in" type T-bar fixtures shall be secured with #12 gauge safety "earthquake wires" as described by California Code of Regulations Title...
	7. Surface mounted lighting fixtures:
	a. Fixtures shall be bolted against the ceiling independent of the outlet box at four points spaced near the corners of each unit. The bolts shall be minimum ¼-20 bolt, secured to structural ceiling. Non-turning studs may be attached to the building s...

	8. Fixtures mounted in open construction shall be secured directly to the building structure with approved bolting and clamping devices.
	9. Single or double pendent mounted lighting fixtures:
	a. Each stem shall be supported by an approved outlet box, mounted swivel joint and canopy which holds the stem captive and provides spring load (or approved equivalent) dampening of fixture oscillations. Outlet box shall be supported vertically from ...

	10. Outlet boxes for support of lighting fixtures (where permitted) shall be secured directly to the building structure with approved devices or supported vertically in a hung ceiling from the building structure with a nine gauge wire hanger, and be s...

	F. Furnish and install the specified lamps for all lighting fixtures as part of this project.
	G. Coordinate between the electrical and ceiling trades to ascertain that approved lighting fixtures are furnished in the proper sizes and installed with the proper devices (hangers, clips, trim frames, flanges), to match the ceiling system being inst...
	H. Bond lighting fixtures and metal accessories to the grounding system as specified in Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS.
	I. At completion of project, relamp all fixtures which have failed/burned-out lamps. Clean all fixtures, lenses, diffusers and louvers that have accumulated dust/dirt during construction.
	J. Provide unswitched leg of interior lighting branch circuit to integral emergency battery pack light fixtures, exit signs and night lights as applicable per lighting plans.
	K. Wallmount fixtures in walkway areas shall not project more than 4 inches from wall when projection occurs lower than 80 inches.

	END OF SECTION


	26 56 00 Exterior Lighting
	PART 1 -  GENERAL
	1.01 DESCRIPTION
	A. This section specifies the furnishing, installation, and connection of exterior luminaires, controls, poles and supports.

	1.02 RELATED WORK
	A. Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	B. Section 26 05 33, RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS: Conduits, fittings, and boxes for raceway systems.
	C. Section 26 05 19, LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES (600 VOLTS AND BELOW): Low voltage power and lighting wiring.
	D. Section 26 05 46.13, ELECTRIC UTILITY SYSTEMS: Underground handholes and conduits.
	E. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: Requirements for personnel safety and to provide a low impedance path for possible ground fault currents.
	F. Section 26 51 00, INTERIOR LIGHTING.
	G. Section 26 56 70, LIGHTING ACCEPTANCE TESTING.

	1.03 SUBMITTALS
	A. Submit in accordance with Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	B. Shop Drawings:
	1. Sufficient information, clearly presented, shall be included to determine compliance with drawings and specifications.
	2. Include electrical ratings, dimensions, mounting, details, materials, required clearances, terminations, wiring and connection diagrams, photometric data, ballasts, poles, luminaires, effective projected area (EPA), lamps and controls.


	1.04 APPLICABLE PUBLICATIONS
	A. Publications listed below (including amendments, addenda, revisions, supplements) form a part of this specification to the extent referenced. Publications are referenced in the text by the basic designation only.
	B. American Society for Testing and Materials (ASTM).
	C. American Concrete Institute (ACI).
	D. American National Standards Institute (ANSI).
	E. Aluminum Association Inc. (AA).
	F. Illuminating Engineering Society of North America (IESNA).
	G. National Electrical Manufacturers Association (NEMA).
	H. National Fire Protection Association (NFPA).
	I. Underwriters Laboratories, Inc. (UL).

	1.05 DELIVERY, STORAGE, AND HANDLING
	A. Poles: Do not store poles on ground.  Store poles so they are at least one foot above ground level. Do not remove factory-applied pole wrappings until just prior to installation of pole.


	PART 2 -  PRODUCTS
	2.01 MATERIALS AND EQUIPMENT
	A. Materials and equipment shall be in accordance with CEC, UL, ANSI, as shown on the drawings and as specified.

	2.02 POLES
	A. General:
	1. Poles shall be steel or aluminum as specified in fixture schedule and as shown on the drawings. Finish shall be as approved by the Architect.  Assume custom color for bidding.
	2. The pole and arm assembly shall be designed for wind loading of 100 miles per hour, with an additional 30 percent gust factor, supporting luminaire(s) having the effective projected areas indicated as per manufacturer data.
	3. Poles shall anchor-bolt type designed for use with underground supply conductors. Poles shall have gasketed handhole with a minimum clear opening of 2.5” x 5”. Handhole cover shall be secured by stainless steel captive screws.
	4. Provide a steel grounding stud opposite hand hole openings.

	B. Provide a base cover matching the pole in material and color to conceal the mounting hardware pole-base welds and anchor bolts.
	C. Hardware: All necessary hardware shall be 300 series tamperproof stainless steel.
	D. Types:
	1. Aluminum: Provide aluminum poles manufactured of corrosion resistant AA AAH35.1 aluminum alloys conforming to AASHTO LTS-4 for Alloy 6063-T6 or Alloy 6005-T5 for wrought alloys, and Alloy 356-T4 (3,5) for ASTM B108-01 cast alloys. Poles shall be se...
	2. Steel: Provide steel poles having minimum 11-gage steel with minimum yield/strength of 48,000 psi and iron-oxide primed factory finish.  Base covers for steel poles shall be structural quality hot-rolled carbon steel plate having a minimum yield of...


	2.03 FOUNDATIONS FOR POLES
	A. Foundations shall be cast-in-place concrete.
	B. Foundations shall support the effective projected area of the specified pole, arm(s), luminaire(s), and all accessories specified under wind conditions as specified in this section.
	C. Place concrete in spirally wrapped treated paper forms for round foundations, and construct forms for square foundations.
	D. Rub-finish and round all above-grade concrete edges to approximately 1/4” radius unless otherwise detailed.
	E. Concrete shall have 3000 psi minimum 28 day compressive strength.
	F. Anchor bolt assemblies and reinforcing of concrete foundations shall be as shown on the drawings and meet ACI 318.  Anchor bolts shall be in a welded cage or properly positioned by the tie wire to stirrups.
	G. Install a copperclad ground rod, not less than 5/8” diameter by 8’ long in pullbox adjacent to each fixture.  Where rock or layered rock is present, drill a hole not less than 2” in diameter and 6’ deep, backfill with tamped fine sand and drive the...
	H. After leveling of pole grout base solid between plate and footing with dry pack concrete for vibration reduction.

	2.04 LUMINAIRES
	A. UL 1598 and ANSI C136.17. Luminaries shall be weatherproof, heavy duty, outdoor types designed for efficient light utilization, adequate dissipation of lamp and ballast heat and safe cleaning and relamping.
	B. Light emitting diode (LED)-based solid state lighting (SSL) products shall be factory tested in accordance to the International Engineering Society (IES) LM-79 recommendations and meet ANSI C78.377-2008 standards.
	C. LED light sources shall be factory tested in accordance to IES LM-80 recommendations.
	D. LED-based SSL product shall incorporate an external heat sink, integral to the luminaire.
	E. IESNA HB-9 and RP-8 light distribution pattern types shall be as indicated on the drawings.
	F. Incorporate associated ballasts and drivers within the luminaire housing.
	G. Lenses shall be frame-mounted heat-resistant, borosilicate glass, prismatic refractors. Attach the frame to the luminaire housing by hinges or chain.
	H. Pre-wire internal components to terminal strips at the factory.
	I. Bracket mounted luminaries shall have leveling provisions and clamp type adjustable slip-fitters with locking screws.
	J. Materials shall be rustproof.  Latches and fittings shall be non-ferrous metal.
	K. LED-based SSL luminaires shall be manufactured specifically for LED lamps with drivers integral to the luminaire housing.

	2.05 LED-BASED SOLID STATE DRIVERS
	A. Shall be listed by either U.L. or equal listing agency and comply with IEEE C.62.41-1991, Class A operation.
	B. Provide a minimum power factor of 0.9.
	C. Minimum operating temperature appropriate for outdoor environments.
	D. Shall operate at a frequency greater than or equal to 120Hz.


	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Install lighting in accordance with the CEC, as shown on the drawings, and in accordance with manufacturer’s recommendations.
	B. Poles:
	1. Provide pole foundations with galvanized steel anchor bolts, threaded at the top end and bent 1.57 rad 90 degrees at the bottom end.  Provide galvanized nuts, washers, and ornamental covers for anchor bolts.  Thoroughly compact backfill with compac...
	2. After the poles have been installed, shimmed and plumbed, grout the spaces between the pole bases and the concrete base with non-shrink concrete grout material.  Provide a plastic or copper tube, of not less than 3/8” inside diameter, through the g...
	3. Attach pole base cover to pole flange with set screws.

	C. Foundation Excavation: Depth shall be as indicated on drawings.  Dig holes large enough to permit the proper use of tampers to the full depth of the hole. Place backfill in the hole in 6” maximum layers and thoroughly tamp. Place surplus earth arou...
	D. Photocell Switch Aiming (where applicable): Aim switch according to manufacturer’s recommendations.  Mount switch on or beside each luminaire when switch is provided in cast weatherproof aluminum housing with swivel arm or set adjustable window sli...

	3.02  GROUNDING
	A. Ground noncurrent-carrying parts of equipment including metal poles, luminaries, mounting arms, brackets, and metallic enclosures as specified in Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS.  Where copper grounding conductor is c...


	END OF SECTION

	26 5670 Lighting Acceptance Testing
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of this Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section Includes:
	1. The Contractor shall be responsible for the Certificate of Acceptance, but coordinate with the Certified California Lighting Controls Test Technician to assure that all required documents have been filed with and approved by the enforcement agency ...
	2. Testing, evaluation and calibration of lighting controls equipment provided, installed and connected in Division 26.
	3. Documentation of test results, completion of “Certificate of Acceptance”  and “Certificate of Installation” forms and filing with the enforcement agency for approval.
	4. Specific Jobsite Conditions:
	a. Acceptance testing must be tailored for each specific design, job site, and climactic conditions.  While the steps for conducting each test remain consistent, the application of the tests to a particular site may vary.  The Contractor shall review ...


	B. Related Work:
	1. Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	2. Section 26 51 00, INTERIOR LIGHTING.
	3. Section 26 56 00, EXTERIOR LIGHTING.


	1.03 REFERENCES
	A. Acceptance Testing Criteria:  2016 Building Energy Efficiency Standards Non-Residential Compliance Manual.

	1.04 SYSTEM DESCRIPTION
	A. Performance Requirements:
	1. All material, equipment, labor and technical supervision to perform tests, calibrations and documentation specified herein.

	B. Scope of Testing, Evaluation and Calibration (as applicable):
	1. Automatic (master) time switches.
	2. Occupancy sensors.
	3. Automatic daylighting controls.
	4. Photo electric sensors.
	5. Daylighting controls.
	6. Outdoor astronomical time switches.
	7. Area controls.


	1.05 SUBMITTALS
	A. Submit in accordance with Section 26 05 00, COMMON WORK RESULTS FOR ELECTRICAL.
	B. Test Reports:
	1. Written record of all tests and completion of forms included in this section.
	2. At completion of project, assemble a final test report.  Submit report to the enforcement agency and the Owner prior to final occupancy to include:
	a. Summary of project.
	b. Description of systems and equipment tested.
	c. Visual inspection report.
	d. Description of tests.
	e. Test results.
	f. Conclusions and recommendations.

	3. Report shall be bound in booklet form, include on the Contractor’s letterhead the title of the report and the systems tested.

	C. Constructability Plan Review
	1. The Contractor shall review the construction drawings and specifications to understand the scope of the acceptance tests and raise critical issues that might affect the success of the acceptance tests prior to starting construction.  Any constructa...



	PART 2 -  PRODUCTS
	2.01 FORMS
	A. Lighting Installation forms and verification procedures for lighting systems that require acceptance testing can be downloaded from the following website: www.energy.ca.gov/2015publications/CEC-400-2015-033/appendices/forms/NRCI
	B. Lighting Acceptance forms are to be provided by a Certified California Lighting Controls Acceptance Test Technician. The California Energy Commission adopted changes to the California building Efficiency Standards (Title 24, Parts 1 and 6) that req...
	C. These completed forms will be the deliverable product to the enforcement agency and Owner as described in 1.4 of this section.


	PART 3 -  EXECUTION
	3.01 FIELD QUALITY CONTROL
	A. Tests:
	1. Contractor's Responsibilities:
	a. Perform all required tests required by this section.
	b. Schedule testing with building Owner.
	c. Provide Installation forms
	d. Acceptance forms provided by California Certified Lighting Controls Technician hired by Contractor.
	e. Calibration of equipment such as light meters, photo electric controls, etc.
	f. Programming of time switches (interior/exterior lighting) for operations as directed by the Owner.



	3.02 ADJUSTING
	A. Final Settings:  The Contractor shall be responsible for implementing all final settings and adjustments on controls equipment as required for a complete and operating system.



	31 10 00 Site Clearing
	PART 1 – GENERAL
	1.01 summary
	1. Removal and disposal of all abandoned pipe and conduit except for pipe or conduit indicated specifically on plans for abandonment in place.
	2. Removal and offsite disposal of grass and root mat.
	3. Demolition of asphalt concrete and pavements as indicated on the drawings to straight, neatly saw cut surface.
	4. Trees as indicated on plans, completed including roots.
	5. All other removals which may or may not been shown on plans as required for the project construction.

	1.02 site conditions
	A. Protections:  Contractor shall provide temporary barricades and other forms of protection to protect general public from injury due to demolition work.
	B. Traffic: Conduct demolition operations and debris removal to ensure minimum interference with roads, streets, walks, bike paths, and other adjacent occupied or used facilities.  Access must be coordinated with County’s Representative.
	C. Utility Services: Maintain all existing utilities to remain in service and protect them against damage during demolition operations.
	D. Environmental Controls: Use water sprinkling, temporary enclosures, and other methods to limit dust and dirt migration.  Comply with governing regulations and County Air Pollution Control District pertaining to environmental protection.  Do not use...

	1.03 REFERENCES
	A. Standard Specifications for Public Works Construction (Green Book), latest edition.

	PART 2 – Products (NOT APPLICABLE)
	PART 3 – eXECUTION
	3.01 DEmolition
	3.02 DISPOSAL OF DEMOLISHED MATERIALS
	3.03 HAZARDOUS MATERIALS
	A. Except as otherwise specified, in the event Contractor encounters on the Project site material reasonably believed to be asbestos, polychlorinated biphenyl (PCB), or other hazardous materials which have not been rendered harmless, Contractor shall ...
	B. Construction involving asbestos cement (transite) pipe shall be performed by qualified personnel in accordance with the standards and specifications set forth by American Water Works Association (AWWA), the Occupational Safety and Health Act (OSHA)...

	3.04 CLEANUP AND REPAIR
	A. General: Upon completion of demolition work, remove tools, equipment and demolished materials from site.

	31 20 00 Earth Moving
	PART 1 – GENERAL
	PART 3 – EXECUTION

	31 23 33 Trenching, Backfilling & Compacting
	1.01 SUMMARY
	1.02 REFERENCES
	1.03 SUBMITTALS
	1.04 EXISTING UTILITIES
	END OF SECTION

	31 63 29 Drilled Piers
	32 11 23 Aggregate Base Courses
	PART 1 - GENERAL
	PART 2 - PRODUCTS
	PART 3 - EXECUTION

	32 12 16 Asphalt Concrete Paving
	PART 1 - GENERAL
	PART 2 – PRODUCTS
	PART 3 – EXECUTION

	32 13 13 Concrete Paving
	SECTION 32 13 13
	CONCRETE PAVING
	PART 2 – PRODUCTS
	PART 3 – EXECUTION
	END OF SECTION


	32 13 16 Decorative Concrete Paving.doc
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes colored, stamped and stained concrete paving.
	B. Related Sections:
	2. Division 32 Section "Site Paving and Surfacing" for cast-in-place concrete paving with other finishes, curbs and gutters, stamped detectable warnings and wheel stops.
	3. Division 32 Section "Concrete Paving Joint Sealants" for joint sealants in expansion and contraction joints within decorative concrete paving and in joints between decorative concrete paving and asphalt paving or adjacent construction.


	1.03 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of blended hydraulic cement, fly ash and other pozzolans.

	1.04 SUBMITTALS
	A. General:  Submit in conformance with General Provisions Section 2-5.3 “Submittals”
	B. Product Data:  For each type of product indicated.
	C. Samples for Initial Selection:  For each type of product, ingredient, or admixture requiring color, pattern, or texture selection.
	D. Samples for Verification:  For each type of exposed color, pattern, or texture indicated.
	E. Other Action Submittals:
	F. Qualification Data:  For qualified ready-mix concrete manufacturer:
	G. Material Certificates:  For the following, from manufacturer:
	2. Steel reinforcement and reinforcement accessories.
	3. Fiber reinforcement.
	4. Admixtures.
	5. Curing compounds.
	6. Applied finish materials.
	7. Bonding agent or epoxy adhesive.
	8. Joint fillers.

	H. Field quality-control reports.

	1.05 QUALITY ASSURANCE
	A. Installer Qualifications:  An employer of workers trained and approved by manufacturer of decorative concrete paving systems.
	B. Ready-Mix-Concrete Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	C. Testing Agency Qualifications (Provided by City):  Qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.
	D. Source Limitations:  Obtain decorative concrete paving products and each type or class of cementitious material of the same brand from same manufacturer's plant, and obtain each aggregate from single source.
	E. Concrete Testing Service (Provided by City):  Engage a qualified testing agency to perform material evaluation tests and to verify concrete mixtures.
	F. ACI Publications:  Comply with ACI 301 unless otherwise indicated.
	G. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.
	1. Build mockups of full-thickness sections of decorative concrete paving to demonstrate typical joints; surface color, pattern, and texture; curing; and standard of workmanship.
	2. Build mockups of decorative concrete paving in the location and of the size indicated or, if not indicated, build mockups where directed by Engineer and not less than 96 inches by 96 inches.
	3. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Engineer specifically approves such deviations in writing.
	4. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.

	H. Preinstallation Conference:  Conduct conference at Project site.
	b. Quality control of concrete materials and decorative concrete paving construction practices.
	b. Decorative concrete paving Installer.


	1.06 PROJECT CONDITIONS
	A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other construction activities.


	PART 2 -  PRODUCTS
	2.01 FORMS
	A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-type materials to provide full-depth, continuous, straight, and smooth exposed surfaces.
	B. Forms for Textured Finish Concrete:  Units of face design, size, arrangement, and configuration indicated.  Provide solid backing and form supports to ensure stability of textured form liners.
	C. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and that will not impair subsequent treatments of concrete surfaces.

	2.02 STEEL REINFORCEMENT
	A. Recycled Content:  Provide steel reinforcement with an average recycled content of steel so postconsumer recycled content plus one-half of preconsumer recycled content is not less than 25 percent.
	B. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, fabricated from as-drawn steel wire into flat sheets.
	C. Reinforcing Bars:  ASTM A 615, Grade 60; deformed.
	D. Steel Bar Mats:  ASTM A 184; with ASTM A 615, Grade 60, deformed bars; assembled with clips.
	E. Plain-Steel Wire:  ASTM A 82, as drawn.
	F. Joint Dowel Bars:  ASTM A 615, Grade 60 plain-steel bars.  Cut bars true to length with ends square and free of burrs.
	G. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars, welded wire reinforcement, and dowels in place.  Manufacture bar supports according to CRSI's "Manual of Standard Practice" from st...

	2.03 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source, throughout Project:
	B. Normal-Weight Aggregates:  ASTM C 33, uniformly graded.  Provide aggregates from a single source.
	2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.

	C. Water:  Potable and complying with ASTM C 94/C 94M.
	D. Air-Entraining Admixture:  ASTM C 260.
	E. Chemical Admixtures:  Admixtures certified by manufacturer to be compatible with other admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious material.
	2. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
	3. Water-Reducing and Accelerating Admixture:  ASTM C 494/C 494M, Type E.

	F. Color Pigment:  ASTM C 979, synthetic mineral-oxide pigments or colored water-reducing admixtures; color stable, nonfading, and resistant to lime and other alkalis.
	a. Davis Colors.
	b. Dayton Superior Corporation.
	c. Scofield, L. M. Company.
	d. Solomon Colors, Inc.
	e. SureCrete Design Products.
	f. Or approved equal.


	2.04 FIBER REINFORCEMENT
	A. Synthetic Fiber:  Monofilament polypropylene fibers engineered and designed for use in decorative concrete paving, complying with ASTM C 1116/C 1116M, Type III, 1/2 to 1-1/2 inches long.
	1) Euclid Chemical Company (The), an RPM company; Fiberstrand 100, Fiberstrand 150.
	2) Grace, W. R. & Co. - Conn.; Grace MicroFiber.
	3) Or approved equal.
	2) Grace, W. R. & Co. - Conn.; Grace Fibers.
	3) Or approved equal.


	2.05 SURFACE COLORING MATERIALS
	A. Pigmented Mineral Dry-Shake Hardener:  Factory-packaged, dry combination of portland cement, graded quartz aggregate, color pigments, and plasticizing admixture.  Use color pigments that are finely ground, nonfading mineral oxides interground with ...
	a. Conspec by Dayton Superior; Conshake 600 Colortone.
	b. Euclid Chemical Company (The), an RPM company; Surflex.
	c. L&M Construction Chemicals, Inc.; QUARTZPLATE FF.
	d. Scofield, L. M. Company; LITHOCHROME Color Hardener.
	e. SureCrete Design Products; Color Hardener.
	f. Or approved equal.

	B. Pigmented Powder Release Agent:  Factory-packaged, dry combination of surface-conditioning and dispersing agents interground with color pigments that facilitates release of stamp mats.  Use color pigments that are finely ground, nonfading mineral o...
	a. Bomanite Corporation; Release Agent.
	b. Scofield, L. M. Company; LITHOCHROME Antiquing Release.
	c. Stampcrete International Ltd.; Colored Release Agent.
	d. SureCrete Design Products; Powder Release.
	e. Or approved equal.

	C. Liquid Release Agent:  Manufacturer's standard, clear, evaporating formulation that facilitates release of stamp mats and texture rollers.
	a. Scofield, L. M. Company; LITHOTEX Liquid Release.
	b. Stampcrete International Ltd.; Stampcrete Liquid Release.
	c. Superior Decorative by Dayton Superior; Pro Liquid Release.
	d. Symons by Dayton Superior; Clear Liquid Release.
	e. Or approved equal.


	2.06 STAMPING DEVICES
	A. Stamp Mats:  Semirigid polyurethane mats with projecting textured and ridged underside capable of imprinting texture and joint patterns on plastic concrete.
	a. Bomanite Corporation.
	b. Scofield, L. M. Company.
	c. Superior Decorative by Dayton Superior.
	d. SureCrete Design Products.
	e. Or approved equal.

	B. Stamp Tools:  Open-grid, aluminum or rigid-plastic stamp tool capable of imprinting joint patterns on plastic concrete.
	b. Scofield, L. M. Company.
	c. SuperStone, Inc.
	d. Or approved equal.


	2.07 STAIN MATERIALS
	A. Reactive Stain:  Acidic-based stain with wetting agents and high-grade, UV-stable metallic salts that react with calcium hydroxide in cured concrete to produce permanent, variegated, or translucent color effects.
	a. Artcrete, Inc.; Faux Brick Concrete Stain.
	b. Bomanite Corporation; Chemical Stain.
	c. Scofield, L. M. Company; Lithochrome Chemstain Classic.
	d. SureCrete Design Products; SureStain.
	e. Or approved equal.


	2.08 CURING AND SEALING MATERIALS
	A. Curing Paper:  Nonstaining, waterproof paper, consisting of two layers of kraft paper cemented together and reinforced with fiber, and complying with ASTM C 171.
	B. Evaporation Retarder:  Waterborne, monomolecular, film forming, manufactured for application to fresh concrete.
	a. Conspec by Dayton Superior; Aquafilm.
	b. Euclid Chemical Company (The), an RPM company; Eucobar.
	c. L&M Construction Chemicals, Inc.; E-CON.
	d. Meadows, W. R., Inc.; EVAPRE.
	e. Or approved equal.

	C. Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type I, Class B, manufactured for colored concrete.
	2. For concrete indicated to be sealed, curing compound shall be compatible with sealer.

	D. Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, Type I, Class A, manufactured for use with colored concrete.
	E. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, Type I, Class A, manufactured for use with colored concrete.
	F. Clear Acrylic Sealer:  Manufacturer's standard, waterborne, nonyellowing and UV-resistant, membrane-forming, medium-gloss, acrylic copolymer emulsion solution, manufactured for colored concrete, containing not less than 15 percent solids by volume.
	a. H&C Concrete Care Products; Shield-Crete Clear Glaze.
	b. Scofield, L. M. Company; CEMENTONE Clear Sealer.
	c. Symons by Dayton Superior; Decorative Sealer WB.
	d. Or approved equal.


	2.09 RELATED MATERIALS
	A. Joint Fillers:  ASTM D 1751, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-expanding cork in preformed strips.
	B. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene.
	C. Epoxy Bonding Adhesive:  ASTM C 881/C 881M, two-component epoxy resin capable of humid curing and bonding to damp surfaces; of class suitable for application temperature, of grade complying with requirements, and of the following types:
	D. Polyethylene Film:  ASTM D 4397, 1 mil thick, clear.

	2.010 CONCRETE MIXTURES
	A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of normal-weight concrete, and as determined by either laboratory trial mixtures or field experience.
	B. Proportion mixtures to provide normal-weight concrete with the following properties:
	2. Maximum Water-Cementitious Materials Ratio at Point of Placement:  0.45.
	3. Slump Limit:  5 inches, plus or minus 1 inch.

	C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete at point of placement having an air content as follows:
	D. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by weight of cement.
	E. Chemical Admixtures:  Use admixtures according to manufacturer's written instructions.
	2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.

	F. Cementitious Materials:  Limit percentage by weight of cementitious materials other than portland cement according to ACI 301 as follows:
	G. Synthetic Fiber:  Uniformly disperse in concrete mixture at manufacturer's recommended rate, but not less than 1.0 lb/cu. yd.
	H. Color Pigment:  Add color pigment to concrete mixture according to manufacturer's written instructions and to result in hardened concrete color consistent with approved mockup.

	2.011 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M.  Furnish batch certificates for each batch discharged and used in the Work.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine exposed subgrades and subbase surfaces for compliance with requirements for dimensional, grading, and elevation tolerances.
	B. Proof-roll prepared subbase surface below decorative concrete paving to identify soft pockets and areas of excess yielding.
	2. Proof-roll with a pneumatic-tired and loaded, 10-wheel, tandem-axle dump truck weighing not less than 15 tons.
	3. Correct subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 inch according to requirements in Division 31 Section "Earth Moving."

	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 PREPARATION
	A. Remove loose material from compacted subbase surface immediately before placing concrete.
	B. Protect adjacent construction from discoloration and spillage during application of color hardeners, release agents, stains, curing compounds, and sealers.

	3.03 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines, grades, and elevations.  Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concrete placement.
	B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.

	3.04 STEEL REINFORCEMENT
	A. General:  Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.
	C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete placement.  Maintain minimum cover to reinforcement.
	D. Install welded wire reinforcement in lengths as long as practicable.  Lap adjoining pieces at least one full mesh, and lace splices with wire.  Offset laps of adjoining widths to prevent continuous laps in either direction.
	E. Install fabricated bar mats in lengths as long as practicable.  Handle units to keep them flat and free of distortions.  Straighten bends, kinks, and other irregularities, or replace units as required before placement.  Set mats for a minimum 2-inc...

	3.05 JOINTS
	A. General:  Form construction, isolation, and contraction joints and tool edges true to line, with faces perpendicular to surface plane of concrete.  Construct transverse joints at right angles to centerline unless otherwise indicated.
	B. Construction Joints:  Set construction joints at side and end terminations of paving and at locations where paving operations are stopped for more than one-half hour unless paving terminates at isolation joints.
	2. Butt Joints:  Use epoxy bonding adhesive at joint locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	3. Keyed Joints:  Provide preformed keyway-section forms or bulkhead forms with keys unless otherwise indicated.  Embed keys at least 1-1/2 inches into concrete.
	4. Dowelled Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate or coat with asphalt one-half of dowel length to prevent concrete bonding to one side of joint.

	C. Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch basins, manholes, inlets, structures, walks, other fixed objects, and where indicated.
	2. Extend joint fillers full width and depth of joint.
	3. Terminate joint filler not less than 1/2 inch or more than 1 inch below finished surface if joint sealant is indicated.
	4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated.
	5. Furnish joint fillers in one-piece lengths.  Where more than one length is required, lace or clip joint-filler sections together.
	6. During concrete placement, protect top edge of joint filler with metal, plastic, or other temporary preformed cap.  Remove protective cap after concrete has been placed on both sides of joint.

	D. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-fourth of the concrete thickness, as follows, to match jointing of existing ad...
	E. Edging:  After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an edging tool to 3/8-inch radius.  Repeat tooling of edges after applying surface finishes.  Eliminate edging tool marks on concrete surfaces.

	3.06 CONCRETE PLACEMENT
	A. Before placing concrete, inspect and complete formwork installation, steel reinforcement, and items to be embedded or cast-in.
	B. Remove snow, ice, or frost from subbase surface and steel reinforcement before placing concrete.  Do not place concrete on frozen surfaces.
	C. Moisten subbase to provide a uniform dampened condition at time concrete is placed.  Do not place concrete around manholes or other structures until they are at required finish elevation and alignment.
	D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.
	E. Do not add water to concrete during delivery or at Project site.  Do not add water to fresh concrete after testing.
	F. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push or drag concrete into place or use vibrators to move concrete into place.
	G. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented by hand spading, rodding, or tamping.
	H. Screed paving surface with a straightedge and strike off.
	I. Commence initial floating using bull floats or darbies to impart an open-textured and uniform surface plane before excess moisture or bleed water appears on the surface.  Do not further disturb concrete surfaces before beginning finishing operation...
	J. Cold-Weather Placement:  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing, or low temperatures.  Comply with ACI 306.1 and the following:
	2. Do not use frozen materials or materials containing ice or snow.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in design mixtures.

	K. Hot-Weather Placement:  Comply with ACI 301 and as follows when hot-weather conditions exist:
	2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient air temperature immediately before embedding in concrete.
	3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade moisture uniform without standing water, soft spots, or dry areas.


	3.07 FLOAT FINISHING
	A. General:  Do not add water to concrete surfaces during finishing operations.
	B. Float Finish:  Begin the second floating operation when bleed-water sheen has disappeared, and concrete surface has stiffened sufficiently to permit operations.  Float surface with power-driven floats or by hand floating if area is small or inacces...

	3.08 INTEGRALLY COLORED CONCRETE FINISH
	A. Integrally Colored Concrete Finish:  After final floating and stamping, apply the following finish:
	1. Medium-to-Fine-Textured Broom Finish:  Draw a soft-bristle broom across float-finished concrete surface, perpendicular to line of traffic, to provide a uniform, fine-line texture.


	3.09 PIGMENTED MINERAL DRY-SHAKE HARDENER
	A. Pigmented Mineral Dry-Shake Hardener Finish:  After initial floating, apply dry-shake materials to paving surfaces according to manufacturer's written instructions and as follows:
	B. Pigmented Powder Release Agent:  Uniformly distribute onto dry-shake-hardened and still-plastic concrete at a rate of 3 to 4 lb/100 sq. ft..

	3.010 STAMPING
	A. Mat Stamping:  After floating and while concrete is plastic, apply mat-stamped finish per Decorative Concrete Paving Schedule in Section 3.17 below..
	2. After application of release agent, accurately align and place stamp mats in sequence.
	3. Uniformly load mats and press into concrete to produce required imprint pattern and depth of imprint on concrete surface.  Gently remove stamp mats.  Hand stamp edges and surfaces unable to be imprinted by stamp mats.
	4. Remove residual release agent according to manufacturer's written instructions, but no fewer than three days after stamping concrete.  High-pressure-wash surface and joint patterns, taking care not to damage stamped concrete.  Control, collect, and...


	3.011 CONCRETE PROTECTION AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Comply with ACI 306.1 for cold-weather protection.
	C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations.  Apply according to manufacturer's written instructio...
	D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	E. Curing Compound:  Apply curing compound immediately after final finishing.  Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas that have been subjected to heavy rainfall ...
	2. Cure concrete finished with pigmented mineral dry-shake hardener with a curing compound.

	F. Curing and Sealing Compound:  Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after initial application.  Repeat process...
	G. Curing Paper:  Cure with unwrinkled curing paper in pieces large enough to cover the entire width and edges of slab.  Do not lap sheets.  Fold curing paper down over paving edges and secure with continuous banks of earth to prevent displacement or ...

	3.012 SEALER
	A. Clear Acrylic Sealer:  Apply uniformly in two coats in continuous operations according to manufacturer's written instructions.  Allow first coat to dry before applying second coat, at 90 degrees to the direction of the first coat using same applica...
	2. Allow concrete surfaces to dry before applying sealer.
	3. Thoroughly mix slip-resistance-enhancing additive into sealer before applying sealer according to manufacturer's written instructions.  Stir sealer occasionally during application to maintain even distribution of additive.


	3.013 PAVING TOLERANCES
	A. Comply with tolerances in ACI 117 and as follows:
	2. Thickness:  Plus 3/8 inch, minus 1/4 inch.
	3. Surface:  Gap below 10-foot- long, unleveled straightedge not to exceed 1/4 inch.
	4. Lateral Alignment and Spacing of Dowels:  1 inch.
	5. Vertical Alignment of Dowels:  1/4 inch.
	6. Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge:  1/4 inch per 12 inches of dowel.
	7. Joint Spacing:  3 inches.
	8. Contraction Joint Depth:  Plus 1/4 inch, no minus.
	9. Joint Width:  Plus 1/8 inch, no minus.


	3.014 FIELD QUALITY CONTROL
	A. Testing Agency:  City will engage a qualified testing agency to perform tests and inspections.
	B. Testing Services:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	3. Air Content:  ASTM C 231, pressure method; one test for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	4. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature is 40 deg F and below and when it is 80 deg F and above, and one test for each composite sample.
	5. Compression Test Specimens:  ASTM C 31/C 31M; cast and laboratory cure one set of three standard cylinder specimens for each composite sample.
	6. Compressive-Strength Tests:  ASTM C 39/C 39M; test one specimen at seven days and two specimens at 28 days.

	C. Strength of each concrete mixture will be satisfactory if average of any three consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive strength...
	D. Test results shall be reported in writing to Engineer, concrete manufacturer, and Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name o...
	E. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be permitted by Engineer but will not be used as sole basis for approval or rejection of concrete.
	F. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Engineer.
	G. Decorative concrete paving will be considered defective if it does not pass tests and inspections.
	H. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	I. Prepare test and inspection reports.

	3.015 REPAIRS AND PROTECTION
	A. Remove and replace decorative concrete paving that is broken or damaged or does not comply with requirements in this Section.  Remove work in complete sections from joint to joint unless otherwise approved by Engineer.
	B. Detailing:  Grind concrete "squeeze" left from tool placement.  Color ground areas with slurry of color hardener mixed with water and bonding agent.  Remove excess release agent with high-velocity blower.
	C. Protect decorative concrete paving from damage.  Exclude traffic from paving for at least 14 days after placement.  When construction traffic is permitted, maintain paving as clean as possible by removing surface stains and spillage of materials as...
	D. Maintain decorative concrete paving free of stains, discoloration, dirt, and other foreign material.  Sweep paving not more than two days before date scheduled for Substantial Completion inspections.

	3.016 DECORATIVE CONCRETE PAVING SCHEDULE
	A. Patterned Decorative Concrete Paving:
	2. Coloring Method:  Integrally colored and pigmented mineral dry-shake hardener.
	b. Pigmented Mineral Dry-Shake Hardener: TBS
	c. Release Agent: Match pigmented mineral dry-shake hardener.




	END OF SECTION
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	32 17 23 Pavement Marking
	3.01
	A. All paint and related materials shall conform to Section 84 of the Caltrans Specifications.
	B. Painting and striping of the accessible parking stalls shall conform to the Civil Plans.
	2.01

	32 31 19 Fences and Gates
	PART 1 –  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including Ventura County Standard Specifications (VCSS), General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.3 REFERENCE STANDARDS
	A. American Welding Society (AWS):
	B. ASTM International:
	C. Code of Federal Regulations (CFR):
	D. The Society for Protective Coatings (SSPC):

	1.4 SUBMITTALS
	A. General: Submit in conformance with General Requirements, Division 1; Section 01 33 00, “Submittals.”
	B. Product Data: For each type of product indicated.
	C. Shop Drawings: For gates. Include plans, elevations, sections, details, and attachments to other work.
	D. Samples: For each gate material and for each color specified.
	E. Welding Certificates.
	F. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified testing agency, for decorative metallic-coated steel tubular picket fences, including finish, indicating compliance with referenced standard and other specifi...
	G. Maintenance Data: For gate operators to include in maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications: Fabricator of products.
	B. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1, “Structural Welding Code - Steel.”
	C. Pre-installation Conference: Conduct conference at Project site.

	1.6 WARRANTY
	A. Products shall include a warranty that System is free from defects in design, material, manufacturing and operation. Factory warranty period shall be for five (5) years parts and workmanship from the date of installation.


	PART 2 –  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:
	B. Swinging and Rolling Ornamental Metal Gates:

	2.2 PEDESTRIAN GATE MATERIALS
	A. Steel material for gate panels and posts shall conform to the requirements of ASTM A653, with a minimum yield strength of 45,000-psi and a minimum zinc (hot-dip galvanized) coating weight of 0.90 oz/ft2, Coating Designation G-90.  Gate frame shall ...
	B. Material for infill panels shall be pickets (3/4-inch square x 14-gauge tubing) or wood slats.
	C. The top rails, uprights and diagonal braces shall be steel channels, 2 inches x 6 inches x 11-gauge tubing.
	D. The bottom rail shall be 2 inches x 10 inches x 11-gauge.
	E. Picket holes in the rail shall be spaced 4.715 inches o.c.
	F. Hardware: Refer to Door Schedule and Section 08 71 00 Door Hardware for Gate Hardware Requirements.

	2.3 PRIVACY SCREEN MATERIAL
	A. Privacy Screen: 5 7700 CRL Standard Perforated Panel System as manufactured by C.R. Laurence Co., Inc. Corporate Headquarters 2503 E. Vernon Ave. Los Angeles, CA 90058-1826. Toll Free Phone (800) 421-6144; Or approved equal.

	2.4 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy welded.
	B. Concrete: Normal-weight, air-entrained, ready-mix concrete complying with requirements in Division 03 Section “Cast-in-Place Concrete” with a minimum 28-day compressive strength of 3000-psi, 3-inch slump, and 1-inch maximum aggregate size.
	C. Non-shrink Grout: Factory-packaged, non-staining, noncorrosive, nongaseous grout complying with ASTM C 1107 and specifically recommended by manufacturer for exterior applications.

	2.5 HORIZONTAL-SLIDE GATES
	A. Gate Configuration: Rolling, single leaf, manual operation.
	B. Gate Frame Height and Opening Width: As indicated on the Drawings.
	C. Galvanized-Steel Frames and Bracing: Fabricate members from square tubing.
	D. Bottom Rails: 2-inch x 4-inch x 11 gauge steel sheet and hot-dip galvanized after fabrication. (notched and plated for V-track Wheels)
	E. Finish exposed welds to comply with NOMMA Guideline 1, Finish #2 – completely sanded joint, some undercutting and pinholes okay.
	F. Galvanizing: For items other than hardware that are indicated to be galvanized, hot-dip galvanized to comply with ASTM A 123 unless otherwise indicated. For hardware items, hot-dip galvanize to comply with ASTM A 153.
	G. Metallic-Coated Steel Finish: Shop paint in color/finish to be selected by Architect.

	2.6 GATE FABRICATION
	A. Pickets, rails, and posts shall be pre-cut to specified lengths.
	B. Pickets shall be inserted into the pre-punched holes in the rails and shall be aligned to standard spacing using a specially calibrated alignment fixture.
	C. Manufactured panels and posts shall be subjected to an inline electro-deposition coating (E-Coat) process consisting of a multi-stage pretreatment/wash (with zinc phosphate), followed by a duplex application of an epoxy primer and an acrylic topcoat.
	D. Gates shall be fabricated using welded ornamental panel material as specified in above. It shall be welded on the secure side of the gate. All rail and upright intersections shall be joined by welding. All picket and rail intersections shall also b...
	A. General: Comply with ACI 301 for cast-in-place concrete.
	B. Materials: Refer to Division 03 Section “Cast-In-Place Concrete.”
	A. Non-shrink, Non-metallic Grout: Premixed, factory-packaged, non-staining, noncorrosive, nongaseous grout complying with ASTM C 1107. Provide grout, recommended in writing by manufacturer, for exterior applications.
	B. Erosion-Resistant Anchoring Cement:


	PART 3 –  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for site clearing, earthwork, pavement work, construction layout, and other conditions affecting performance of the Work.
	B. Do not begin installation before final grading is completed unless otherwise permitted by Architect.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Stake locations of fence lines, gates, and terminal posts. Do not exceed intervals of 500 feet or line of sight between stakes.

	3.3 GATE INSTALLATION
	A. Install gates according to manufacturer's written instructions, level, plumb, and secure for full opening without interference. Attach hardware using tamper-resistant or concealed means. Install ground-set items in concrete for anchorage. Adjust ha...

	3.4 ADJUSTING
	A. Gates: Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, excessive deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire operational range. Confirm that latches and locks engag...

	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's personnel to adjust, operate, and maintain gates. Refer to Division 1 Sections “Operating and Maintenance Data and Training” and “Closeout.”



	33 10 00 Water Utilities
	a. Type and form of disinfectant used.
	b. Date and time of disinfectant injection start and time of completion.
	c. Test locations.
	d. Name of person collecting samples.
	e. Initial and 24-hour disinfectant residuals in treated water in ppm for each outlet tested.
	f. Date and time of flushing start and completion.
	g. Disinfectant residual after flushing in ppm for each outlet tested.
	6. Bacteriological Report:
	a. Date issued, project name, and testing laboratory name, address, and telephone number.
	b. Time and date of water sample collection.
	c. Name of person collecting samples.
	d. Test locations.
	e. Initial and 24-hour disinfectant residuals in ppm for each outlet tested.
	f. Coliform bacteria test results for each outlet tested.
	g. Certify water conforms, or fails to conform, to bacterial standards of AWWA C651 Section 7.1 Standard Conditions

	7. Water Quality Certificate: Certify water conforms to quality standards of the County’s Representative, suitable for human consumption.
	1.07 QUALIFICATIONS
	A. Water Treatment Firm: Company specializing in disinfecting potable water systems specified in this section with minimum three years’ experience.
	B. Testing Firm: Company specializing in testing potable water systems, certified by State of California.
	C. Submit bacteriologist's signature and authority associated with testing.
	1.08 DELIVERY AND STORAGE
	C. Verify piping system has been cleaned, inspected, and pressure tested.
	E. Protect metal restrained joint components against corrosion by applying a bituminous coating by coating with non-oxide corrosion resistant greased 10 mil plastic wrap.

	3.06 SERVICE CONNECTIONS
	A. Not Applicable.
	B. Upon completion of retention period required for disinfection, flush pipeline until chlorine concentration in water leaving pipeline is no higher than that generally prevailing in existing system or is acceptable for domestic use.
	C. Legally dispose of chlorinated water. When chlorinated discharge may cause damage to environment, apply neutralizing chemical to chlorinated water to neutralize chlorine residual remaining in water.
	D. After final flushing and before pipeline is connected to existing system, or placed in service, employ an approved independent testing laboratory to sample, test and certify water quality suitable for human consumption.
	1. Slowly bring piping to test pressure and allow system to stabilize prior to conducting leakage test. Do not open or close valves at differential pressures above rated pressure.
	2. Examine exposed piping, fittings, valves, hydrants, and joints carefully during hydrostatic pressure test. Repair or replace damage or defective pipe, fittings, valves, hydrants, or joints discovered, following pressure test.
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