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ALTERNATES AND UNIT PRICING 
 
1. ALTERNATES AND UNIT PRICES 
 

1.1. RELATED DOCUMENTS AND PROVISIONS 
 

Contractor shall review all Contract Documents for applicable provisions related to the provisions in this 
document, including without limitation: 

 
1.1.1. General Conditions; 

 
1.1.2. Special Conditions (if any); 

 
1.1.3. Supplemental Conditions (if any); 

 
1.1.4. Bid Form and Proposal; and 

 
1.1.5. Instruction to Bidders. 

 
 
 

END OF DOCUMENT 
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PRODUCT OPTIONS AND SUBSTITUTIONS 
 
1. GENERAL 
 

1.1. RELATED DOCUMENTS AND PROVISIONS 
 

Contractor shall review all Contract Documents for applicable provisions related to the provisions in this 
document, including without limitation: 

1.1.1. General Conditions;  
 

1.1.2. Special Conditions (if any); 

 
1.1.3. Supplemental Conditions (if any); and 

 
1.1.4. Instructions to Bidders. 

 
1.2. DOCUMENT INCLUDES 

 
1.2.1. Product options.  

 
1.2.2. Limitations on Substitutions.  

 
1.2.3. Regulatory Requirements.  

 
1.2.4. Substitution Representation.  

 
1.2.5. Submittal Procedure.  

 
1.2.6. District’s Review.  

 
1.3. DEFINITIONS 

 
1.3.1. Requests for changes in products, materials, or equipment required by Contract 

Documents proposed by the Contractor prior to and after award of the Contract are 
considered requests for substitutions.  Contractor must refer to the Instructions to 
Bidders, the General Conditions and the Special Conditions for limitations on when 
requests for substitution(s) are permitted on Project.  The following are not considered 
substitutions:  
 
1.3.1.1. Revisions to Contract Documents requested by the District or Architect.  

 
1.3.1.2. Specified options of products, materials, and equipment included in Contract 

Documents.  
 

1.3.2. Whenever in the Specifications any material, product, thing, or service is indicated or 
specified by grade, patent, or proprietary name, or by name of manufacturer, that 
Specification shall be deemed to be used for the purpose of facilitating the description 
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of the material, product, thing, or service, and shall be deemed to be followed by the 
words "or equal," except:  
 
1.3.2.1. When designated to match other material, product, thing, or service in use on a 

particular public improvement either completed or in the course of completion; 
or 
 

1.3.2.2. When designated as a field test or experiment.  
 

1.4. PRODUCT OPTIONS 
 
1.4.1. Products Specified by Reference Standards or by Description Only: Any Product 

meeting those standards or description.  
 

1.4.2. Products Specified by Naming One or More Manufacturers with or without Provision 
for Substitution: Products of manufacturers named and meeting specifications with 
substitution of Products or manufacturer only when submitted under provisions of this 
section.  
 

1.5. LIMITATIONS ON SUBSTITUTIONS 
 
1.5.1. Requests for substitution prior to bid or after bid, shall only be permitted as indicated 

in and in accordance with requirements specified in the Instructions to Bidders and 
the Special Conditions. 
 

1.5.2. The Bid shall be based upon the standards of quality established by those items of 
equipment and/or materials which are specifically identified in the Contract Documents. 

 
1.5.3. Burden of proof of merit of requested substitution is the responsibility of the 

Contractor. 
 

1.5.4. It is the sole responsibility of Contractor to submit the proper content of any requests 
for substitutions.  Incomplete submittals will be rejected. 

 
1.6. REGULATORY REQUIREMENTS 

 
1.6.1. It shall be the responsibility of Contractor to obtain all regulatory approvals required for 

proposed substitutions. 
 

1.6.2. All regulatory approvals shall be obtained for proposed substitutions prior to submittal 
of substitution request to Architect. 

 
1.6.3. All costs incurred by the District in obtaining regulatory approvals for proposed 

substitutions to include the costs of the Architect and any authority having jurisdiction 
over the Project shall be reimbursed to the District.  Costs of these services shall be 
reimbursed regardless of final acceptance or rejection of substitution. 

 
1.6.4. Substitutions of materials or work procedures which affect the health, safety and 

welfare of the public shall have prior approval of the Division of the State Architect 
(DSA) field representative. 
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1.7. SUBSTITUTION REPRESENTATION 

 
1.7.1. In submitting a request for substitution, Contractor makes the representation that: 

 
1.7.2. Contractor has investigated the proposed substitution and determined that it meets or 

exceeds the quality level of the specified product; 
 

1.7.3. Contractor has determined that all components of the proposed substitution are 
identical and fully interchangeable with the product name and number specified; 
 

1.7.4. Contractor will provide the same warranty or guarantee for the substitution as for the 
specified product; 
 

1.7.5. Contractor will coordinate installation and make changes to other work which may be 
required for the work to be completed with no additional cost to the District; 
 

1.7.6. Contractor waives claims for additional cost or time extension which may subsequently 
become apparent; and 
 

1.7.7. Contractor will reimburse District for the cost of District’s and Architect's review or 
redesign services associated with substitution request. 

 
1.8. SUBMITTAL PROCEDURE 

 
1.8.1. Submit three (3) copies of each request. 

 
1.8.2. Submit request using Architect’s Substitution Request Form  as indicated in Contract 

Forms and Submittals.  Substitution requests that are not on Architects’s required form 
shall be returned without review. 

 
1.8.3. Limit each request to one proposed substitution. 

 
1.8.4. Request to include sufficient data so that direct comparison of proposed substitution 

can be made. 
 

1.8.5. Provide complete documentation for each request.  Documentation shall include the 
following information, as appropriate, as a minimum: 

 
1.8.5.1. Statement of cause for substitution request. 
 
1.8.5.2. Identify product by specification section and article number. 
 
1.8.5.3. Provide manufacturer's name, address, and phone number.  List fabricators, 

suppliers, and installers as appropriate. 
 
1.8.5.4. List similar projects where proposed substitution has been used, dates of 

installation and names of Architect and District. 
 
1.8.5.5. List availability of maintenance services and replacement materials. 
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1.8.5.6. Documented or confirmation of regulatory approval. 
 
1.8.5.7. Product data, including drawings and descriptions of products. 
 
1.8.5.8. Fabrication and installation procedures. 
 
1.8.5.9. Samples of proposed substitutions. 

 
1.8.5.10. Itemized comparison of significant qualities of the proposed substitution with 

those of the product specified.  Significant qualities may include size, weight, 
durability, performance requirements and visual effects. 

 
1.8.5.11. Coordination information, including a list of changes or modifications needed 

to other items of work that will become necessary to accommodate proposed 
substitution. 

 
1.8.5.12. Statement on the substitutions effect on the Construction Schedule. 

 
1.8.5.13. Cost information including a proposal of the net reduction in cost to the 

Contract Price if the proposed substitution is accepted. 
 
1.8.5.14. Certification that the substitution is equal to or better in every respect to that 

required by the Contract Documents and that substitution will perform 
adequately in the application intended. 

 
1.8.5.15. Waiver of right to additional payment or time that may subsequently become 

necessary because of failure of substitution to perform adequately. 
 

1.8.6. Inadequate warranty, vagueness of submittal, failure to meet specified requirements, or 
submittal of insufficient data will be cause for rejection of substitution request. 

 
1.9. DISTRICT’S REVIEW 

 
1.9.1. The District will accept or reject proposed substitution within a reasonable amount of 

time, 12 calendar days  
 

1.9.2. If a request is made prior to bid opening and the District has not completed its review, 
Contractor shall base its bid on the product specified only. 

 
1.9.3. There shall be no claim for additional time for review of proposed substitutions. 

 
1.9.4. Final acceptance of a substitution submitted prior to the date established for the receipt 

of bids will be in the form of an addendum. 
 
 

END OF DOCUMENT 
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SUBSTITUTION REQUEST FORM  

Substitutions are only allowed within number of days specified.  Use this 

form for requesting “or equal” products and materials. 

 

 

Project: Substitution Request Number: 

 From: 

To: Date: 

 Project Number: 

 

 

Specification Section Title: 

Section Number: Page: Article/Paragraph: 

Specified Item: 

 

 

Proposed Substitution: 

Manufacturer: Address: 

Contact Name: Phone Number: 

  Comparison between proposed substitution and specified product is attached.  

Note all differences. 

 

 

Reason for not using specified item: 

 Specified product is no longer available. 

 Substitution will improve lead time by ______ days 

 Substitution will save Owner $ _____________ 

 Other: 

 

 

 List 3 similar installations including project name, address, owner, and date installed 

is attached. 

Proposed substitution affects other parts of Work:  No   Yes; explanation attached. 
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Supporting Data Attached: 

 Product Data (indicate any options to be included) 

 

Drawings 

 Test 

Reports 

 Samples   Color 

Chart 

 Other: 

 

Undersigned certifies: 

• Proposed substitution has been fully investigated and determined to be equal or 

superior in all respects to specified product. 

• Same warranty will be furnished for proposed substitution as for specified 

product. 

• Same maintenance service and source of replacement parts, as applicable is 

available. 

• Proposed substitution will not affect or delay Construction Progress Schedule. 

• Cost data as stated above is complete.  Claims for additional costs related to 

accepted substitution which may subsequently become apparent are to be 

waived. 

• Proposed substitution does not affect dimensions and functional clearances. 

• Payment will be made for changes to building design, including architectural or 

engineering design, detailing, and construction costs caused by the requested 

substitution. 

• Coordination, installation, and changes in the Work as necessary for accepted 

substitution will be complete in all respects. 

• Substitutions for products or systems involving structural, fire/life safety and 

access compliance will require AHJ approval. This will add time required to review 

those substitutions requiring AHJ approval. Contractor is solely responsible for all 

documentation, cost, and time required to obtain AHJ approval. 

 

 

Submitted by: Firm: 

Signature: Date: 

Comments: 

 

 

A/E Review: 
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 Approve Substitution. 

 Approve Substitution as Noted. 

 Reject Substitution. Use specified product. 

 Reject Substitution. Use specified product. Substitution request received too late. 

 

Signed by: Date: 

Comments: 

 

 

Owner’s Review and Action (Approval of substitution is not valid without Owner’s 

signature) 

 Substitution approved. 

 Substitution approved as Noted. 

 Substitution rejected. Use specified product. 

 

Signed by: Date: 

 

Comments: 

 

End of Substitution Request Form 
 
 
 
 
 
 

END OF DOCUMENT 
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REQUESTS FOR INFORMATION 
 
1. GENERAL 

 
1.1. RELATED DOCUMENTS AND PROVISIONS 

 
Contractor shall review all Contract Documents for applicable provisions related to the provisions in this 
document, including without limitation: 

 
1.1.1. General Conditions;  

 
1.1.2. Special Conditions (if any);  

 
1.1.3. Supplemental Conditions (if any);  

 
1.1.4. Documentation Requirements; 

 
1.1.5. Electronic Data Transfer; 

 
1.1.6. Submittals; 

 
1.1.7. Contract Closeout and Final Cleaning; 

 
1.1.8. Operation and Maintenance Data; 

 
1.1.9. Warranties; and 

 
1.1.10. Record Documents; 

 
1.2. DESCRIPTION 

 
This Document contains procedures to be followed by the Contractor to request Architect provide 
additional information necessary to clarify or amplify an item in the Contract Documents that Contractor 
thinks is not clearly shown or called for in the Drawings or Specifications or other portions of the Contract 
Documents, or to address issues that have arisen under field conditions.   

 
1.3. PROCEDURES 

 
1.3.1. Notification by Contractor: 

 
1.3.1.1. Submit all requirements for clarification or additional information, whether 

originated by the Contractor, a Subcontractor, or supplier at any tier, in writing 
to District as required by the Contract Documents.  
 

1.3.1.2. Architect's review of or responses to RFI's shall not constitute an approval, 
direction, or procedure related to the construction site safety precautions, 
procedures, or methodology of the Contractor. 
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1.3.1.3. Number RFIs sequentially.  Follow RFI number with sequential alphabetical 
suffix as necessary for each resubmission.  For example, the first RFI would be 
“001.”  The second RFI would be “002.”  Contractor will limit each RFI to a 
single issue.  Information which is discernable from the contract documents; 
construction means and methods; product substitution submittals; product 
submittals; and construction site safety will not be addressed by the Architect 
in responding to a RFI. 
 

1.3.1.4. All substitutions and Requests for Information (RFI) that affect Structural 
Safety, Fire-Life Safety, Access Compliance or Energy (as applicable) shall be 
submitted to the Division of the State Architect for review and approval. 
 

1.3.1.5. All RFIs shall reference all applicable Contract Document(s), including 
Specification section(s), detail(s), page number(s), drawing number(s), and 
sheet number(s), etc.  Contractor shall make suggestions and interpretations of 
the issue raised by each RFI.  An RFI cannot modify the Contract Price, Contract 
Time, or the Contract Documents. Architect's response to a RFI is not a change 
order or directive authorizing an increase in construction cost or time. 
 

1.3.1.6. Limit each RFI to one subject. 
 

1.3.1.7. Submit a RFI if one of the following conditions occurs: 
 

1.3.1.7.1. Contractor discovers an unforeseen condition or 
circumstance that is not described in the Contract Documents. 

 
1.3.1.7.2. Contractor discovers an apparent conflict or discrepancy 

between portions of the Contract Documents that appears to be 
inconsistent or is not reasonably inferred from the intent of the 
Contract Documents. 

 
 

1.3.2. Contractor shall not: 
 
1.3.2.1. Submit an RFI as a request for substitution. 

 
1.3.2.2. Submit an RFI as a submittal. 

 
1.3.2.3. Submit an RFI without first having thoroughly reviewed the Contract 

Documents. 
 

1.3.2.4. Submit an RFI in a manner that suggests that specific portions of the Contract 
Documents are assumed to be excluded or by taking an isolated portion of the 
Contract Documents in part rather than whole. 

 
1.3.2.5. Submit an RFI in an untimely manner without proper coordination and 

scheduling of Work related trades. 
 

1.3.2.6. If Contractor submits an RFI contrary to the above, Contractor shall pay the 
cost of any review, which cost shall be deducted from the Contract Price. 
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1.3.3. Contractor shall be liable to the District for all costs incurred by the District associated 
with the processing, reviewing, evaluating and responding to any RFI, including without 
limitation, fees of the Architect and any other design consultant to the Architect or the 
District, that District reasonably determines: 
 
1.3.3.1. Does not reflect adequate or competent supervision or coordination by the 

Contractor or any Subcontractor; or  
 

1.3.3.2. Does not reflect the Contractor's adequate or competent knowledge of the 
requirements of the Work or the Contract Documents; 
 

1.3.3.3. Requests an interpretation or decision of a matter where the information 
sought is equally available to the Contractor; or 
 

1.3.3.4. Is not justified for any other reason.  
 

1.4. RESPONSE TIME 
 

1.4.1. Architect shall review RFIs and issue a response and instructions to Contractor within a 
reasonable time frame from the date the RFI is received and dated by the District. 
 

1.4.2. Responses from the District will not change any requirement of the Contract unless so 
noted by the District in the response to the RFI.  Should the Contractor contend that a 
response to an RFI causes a change to the Contract that requires a Change Order, the 
Contractor shall, before proceeding, give written notice to the District, indicating that 
the Contractor considers the District’s response to the RFI to be a Change Order, as 
required by the Contract Documents. 
 

1.4.3. Should Contractor direct its Subcontractors to proceed with the Work affected before 
receipt of a response from Architect, any portion of the Work which is not done in 
accordance with the Architect’s ultimate interpretations, clarifications, instructions, or 
decisions is subject to removal or replacement at Contractor’s sole expense and 
responsibility.   

 
1.4.4. Architect's action on RFIs that may result in a change to the Contract Time or the 

Contract Sum may be eligible for Contractor to submit Change Proposal according to 
Division 1 Section "Contract Modification Procedures."  If Contractor believes the RFI 
response warrants change in the Contract Time or the Contract Sum, notify Architect in 
writing within 10 calendar days of receipt of the RFI response. 

 
 

END OF DOCUMENT 
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SECTION 01 31 20 

 
CLOUD-BASED PROJECT MANAGEMENT SOFTWARE 

 

1           GENERAL 
 
 
1.1 GENERAL PROJECT MANAGEMENT OBJECTIVES: 
 

1.1.1 Contractor to provide and utilize a cloud-based project management software to manage project 
documentation.  

1.1.2 Use of this project management software will not replace or change any contractual 
responsibilities of the construction team members. 

1.1.3 Each Project team member of the Contractor: Superintendent, Project Engineer, Scheduler, and 
Project Manager, et al., shall have access to the Internet and an Internet e-mail address in order 
to communicate with various project team members. The Contractor shall provide immediately 
upon receipt of the Notice to Proceed confirmation of these conditions and the names, positions, 
and e-mail addresses to the Owner. 

1.2 SOFTWARE AND HARDWARE REQUIREMENTS: 

1.2.1 The Contractor is required to provide at both the field office and home office location from where 
this project is managed computer hardware and software that meet the requirements of Procore® 
Project Management software. The Contractor is required to purchase Procore® software, 
hardware and software required to access this system via the Internet. In addition, Contractor shall 
provide and pay for access for up to eight (8) Procore® users for Owner use including Architect, 
Construction Manager, and Owner.  Owner users shall have full access to all information related 
to the project.    

1.2.2 The Contractor shall provide the Owner with Procore® training. The anticipated training will take 
place within fifteen (15) days of Notice to Proceed and will be held either remotely or at the District 
Office in Concord, California, whichever is preferred by the Owner.  

1.2.3 The Contractor shall provide an adequate number of users to properly manage the Project in 
accordance with the Project schedule.  The Contractor shall have Internet access through an 
Internet service provider of its choice at its cost. 

1.3 SYSTEM MANAGEMENT AND USE:  

1.3.1 The Contractor will administer the Procore® application in accordance with the following. 

1.3.1.1  There shall be a digital record of all additions, deletions or changes to information 
included in the Procore® application 

1.3.1.2 Contractor shall provide a back-up of all information included in the Procore® system 
on a quarterly basis.  Backup information shall be in a logical organized system that 
that is acceptable to the Owner and that allows for expeditious retrieval of all project 
documentation. 
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1.3.1.3 Contractor shall maintain the Procore® application and Owner access to the Procore® 
system through end of the project Warranty. 

1.3.1.4 Contractor will provide an electronic copy of all documentation included in the 
Procore system in a logical organized manner that allows for expeditious retrieval of 
all project documentation at Final Completion and at end of project Warranty. 

1.3.1  All costs associated with the Contractor’s use of the Procore® system, including computer 
hardware and internet service are the responsibility of the Contractor.  

1.4 USE BY SUBCONTRACTORS: 
 

1.4.1  The Owner encourages the Contractor to utilize the Procore® project management application for 
communicating with its Subcontractors. The Contractor shall inform all Subcontractors of the 
purpose of the project management system and how it can assist them in obtaining information 
for the project. 

1.5  COMMUNICATION PROCESS: 

1.5.1 The Owner’s will outline and detail communication, correspondence and coordination procedures 
for the Project. 

1.5.2 Most Project communication will take place in the Procore® project management system by 
creating and distributing documents directly within the system, or by entering manually in the 
system dates and descriptions of items to track over time. All documents requiring formal 
signatures will be printed, and their hard copies signed and distributed. 

1.5.3 The official submittal log will be maintained within Procore®.  The Contractor will use the Procore® 
to submit and distribute prints, documents, reports, samples, etc. Physical samples will be 
transmitted in Procore® but delivered in the traditional manner. The Procore® project 
management system will be used to track and expedite processing of these items.  

1.5.4 Contractor will be required to maintain all current drawings within Procore®. The Contractor will 
be able to control administration of the drawings which includes but is not limited to: the ability 
to create a custom folder structure; folder-level permissions; auto-notifications for certain events 
(e.g., delete, check out) using Procore’s® messaging system and the user’s email address; auto-
detection and uploading of a drawing’s reference files; detailed history for a document, including 
revisions and access logs. 

1.5.5 Contractor will be required to utilize modules including but not limited to: daily reports; meeting 
minutes; punch lists; requests for information (RFI); change items; cost events; and owner change 
order within the Procore® project management system. The Contractor can enter an RFI and the 
Architect/Engineer respond to the RFI completely within the Procore® project management 
system without creating a hard copy. Support documentation in hard copy format for any 
document in Procore® may be scanned into an electronic file and attached in Procore® to 
documents. 

1.5.6 Contractor is required to use a digital camera in order to photo-document job progress and 
upload the associated images taken on a regular basis to Procore®.  Each daily report is to be 
accompanied by daily progress photos. 
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1.6 ARCHIVING: 

1.6.1 Contractor, at its cost and expense, will provide the Owner backups (on digital media) as specified 
herein of documents in Procore®.  In the event of any dispute as to what items are the true and 
correct project records, information contained the backups will control unless data has been 
digitally altered after distribution within the Procore® system. 

ARTICLE  2 - PRODUCTS 

2.1 Cloud Based Project Management Software shall be the following or equal: 

Procore® Project Management:  www.procore.com 

ARTICLE 3 - EXECUTION 

3.1 Project Management Software is an Internet-Accessed Centralized Database of project information and 
consists of several separate modules or master file divisions for ease of organization.  Available file divisions 
include but are not limited to: Correspondence, Daily Reports, RFI’s, Transmittals, Submittals, Meetings, 
Documents, Drawings, Specifications, Punch Lists, Reports, Project Photos, Project Team, Schedule of 
Values, change items, cost events, owner change orders, owner request for proposals, etc. 

3.2 The Contractor shall provide the Owner with the number of user licenses for Procore® as described in 
paragraph 1.2.1 above.  Each major team member for the Contractor (i.e. project manager, superintendent, 
etc.) must have a separate user license.  The Contractor shall ensure that all major team members on this 
project have Internet access available during the duration of this Project. 

3.3 Major Subcontractors are encouraged to utilize Procore® for the duration of their scope of work from 
commencement to completion of their scope of work.  Major Subcontractors as a minimum shall be defined 
as mechanical, electrical, plumbing, structural steel, masonry, security, drywall, roofing, and others deemed 
beneficial by the Contractor. 

END OF SECTION 
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DOCUMENT 01 32 16 
 

CONSTRUCTION SCHEDULE – NETWORK ANALYSIS 
 
1. GENERAL 
 

1.1. RELATED DOCUMENTS AND PROVISION 
 

Contractor shall review all Contract Documents for applicable provisions related to the provisions in this 
document, including without limitation: 

1.1.1. General Conditions;  
 

1.1.2. Special Conditions (if any);  
 

1.1.3. Supplemental Conditions (if any);  
 

1.1.4. Coordination and Meetings; and 
 

1.1.5. Submittals. 
 
1.2. REFERENCES 

 
1.2.1. Construction Planning and Scheduling Manual - A Manual for General Contractors and 

the Construction Industry, The Associated General Contractors of America (AGC). 
 

1.2.2. CSI - Construction Specifications Institute MP-2-1 Master Format. 
 

1.2.3. U.S. National Weather Service - Local Climatological Data. 
 

1.3. PERFORMANCE REQUIREMENTS 
 

1.3.1. Ensure adequate scheduling during construction activities so Work may be prosecuted 
in an orderly and expeditious manner within stipulated Contract Time. 

 
1.3.2. Ensure coordination of Contractor and Subcontractors at all levels. 

 
1.3.3. Ensure coordination of submittals, fabrication, delivery, erection, installation, and 

testing of products, materials and equipment. 
 

1.3.4. Ensure on-time delivery of District furnished products, materials and equipment. 
 

1.3.5. Ensure coordination of jurisdictional reviews. 
 

1.3.6. Prepare applications for payment. 
 

1.3.7. Monitor progress of Work. 
 

1.3.8. Prepare proper requests for changes to Contract Time. 
 

1.3.9. Prepare proper requests for changes to Construction Schedule. 
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1.3.10. Assist in detection of schedule delays and identification of corrective actions. 
 

1.4. QUALITY ASSURANCE 
 

1.4.1. Perform scheduling work in accordance with Construction Planning and Scheduling 
Manual published by the AGC. 

 
1.4.2. Maintain one copy of Construction Planning and Scheduling Manual on Site. 

 
1.4.3. In the event of discrepancy between the AGC publication and the Contract Documents, 

provisions of the Contract Documents shall govern. 
 

1.5. QUALIFICATIONS 
 

1.5.1. Scheduler:   
 
1.5.1.1. Contractor shall retain a construction scheduler to work in enough capacity to 

perform all of the Contractor’s requirements to prepare the Construction 
Schedule. The Scheduler shall plan, coordinate, execute, and monitor a 
cost/resource loaded CPM schedule as required for Project and have a 
minimum of five (5) years direct experience using Primavera Project 
Management or another program if pre-approved by the District. 

 
1.5.1.2. Scheduler will cooperate with District and shall be available on site for 

monitoring, maintaining and updating schedules in a timely manner.   
 
1.5.1.3. District has the right to reject the Scheduler based upon a lack of experience 

as required by this Document or based on lack of performance and timeliness 
of schedule submittals/fragnets on past projects.  Contractor shall within 
seven (7) calendar days of District’s rejection, propose another scheduler who 
meets the experience requirements stated above. 

 
1.5.2. Administrative Personnel:  Five (5) years minimum experience in using and monitoring 

schedules on comparable projects. 
 

1.6. SUBMITTALS 
 

1.6.1. Submit Short Interval Schedule at each Construction Progress Meeting. 
 

1.6.2. Submit Time Adjustment Schedule within five (5) days of commencement of a claimed 
delay. 

 
1.6.3. Submit Recovery Schedules as required for timely completion of Work or when 

demanded by the District. 
 

1.6.4. Submit job cost reports when demanded by the District. 
 

1.6.5. Submit one (1) reproducible and two (2) copies of each schedule and cost report. 
 

1.6.6. Submit large format plotted schedules monthly or at the request of the District or 
Construction Manager. 
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1.7. REVIEW AND EVALUATION 
 

1.7.1. Contractor shall participate in joint review of Construction Schedule and Reports with 
District and Architect. 

 
1.7.2. Within seven (7) days of receipt of District and/or Architect's comments provide 

satisfactory revision to Construction Schedule or adequate justification for activities in 
question. 

 
1.7.3. In the event that an activity or element of Work is not detected by District or Architect 

review, such omission or error shall be corrected by next scheduled update and shall not 
affect Contract Time. 

 
1.7.4. Acceptance by District of corrected Construction Schedule shall be a condition 

precedent to making any progress payments. 
 

1.7.5. Cost-loaded values of Construction Schedule shall be basis for determining progress 
payments. 

 
1.7.6. Review and acceptance by District and Architect of Preliminary Construction Schedule or 

Construction Schedule does not constitute responsibility whatsoever for accuracy or 
feasibility of schedules nor does such acceptance expressly or impliedly warrant, 
acknowledge or admit reasonableness of activities, logic, duration, manpower, cost or 
equipment loading stated or implied on schedules. 

 
1.8. FORMAT 

 
1.8.1. Prepare diagrams and supporting mathematical analyses using Precedence 

Diagramming Method, under concepts and methods outlined in AGC Construction 
Planning and Scheduling Manual, or other method pre-approved by District. 

 
1.8.2. Listings:  Reading from left to right, in ascending order for each activity. 

 
1.8.3. Diagram Size:  42 inches maximum height x width required. 

 
1.8.4. Scale and Spacing:  To allow for legible notations and revisions. 

 
1.8.5. Illustrate order and interdependence of activities and sequence of Work. 

 
1.8.6. Illustrate complete sequence of construction by activity. 

 
1.8.7. Provide legend of symbols and abbreviations used. 

 
1.9. COST AND SCHEDULE REPORTS 

 
1.9.1. Activity Analysis:  Tabulate each activity of network diagram and identify for each 

activity: 
 

1.9.1.1. Description. 
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1.9.1.2. Interface with outside contractors or agencies. 

 
1.9.1.3. Number. 

 
1.9.1.4. Preceding and following number. 

 
1.9.1.5. Duration. 

 
1.9.1.6. Earliest start date. 

 
1.9.1.7. Earliest finish date. 

 
1.9.1.8. Actual start date. 

 
1.9.1.9. Actual finish date. 

 
1.9.1.10. Latest start date. 

 
1.9.1.11. Latest finish date. 

 
1.9.1.12. Total and free float. 

 
1.9.1.13. Identification of critical path activity. 

 
1.9.1.14. Monetary value keyed to Schedule of Values. 

 
1.9.1.15. Manpower requirements. 

 
1.9.1.16. Responsibility. 

 
1.9.1.17. Percentage complete. 

 
1.9.1.18. Variance positive or negative. 

 
1.9.2. Cost Report:  Tabulate each activity of network diagram and identify for each activity: 

 
1.9.2.1. Description. 

 
1.9.2.2. Number. 

 
1.9.2.3. Total cost. 

 
1.9.2.4. Percentage complete. 

 
1.9.2.5. Value prior to current period. 

 
1.9.2.6. Value this period. 

 
1.9.2.7. Value to date. 
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1.9.3. Required Sorts:  List activities in sorts or groups: 
 

1.9.3.1. By activity number. 
 

1.9.3.2. By amount of float time in order of early start. 
 

1.9.3.3. By responsibility in order of earliest start date. 
 

1.9.3.4. In order of latest start dates. 
 

1.9.3.5. In order of latest finish dates. 
 

1.9.3.6. Application for payment sorted by Schedule of Values. 
 

1.9.3.7. Listing of activities on critical path. 
 

1.9.4. Listing of basic input data which generates schedule. 
 

1.10. CONSTRUCTION SCHEDULE  
 

1.10.1. Contractor shall develop and submit a cost loaded preliminary schedule of construction 
(or Preliminary Construction Schedule) as required by this Document and the Contract 
Documents.  It shall be submitted in computer generated network format and shall be 
organized by Activity Codes representing the intended sequencing of the Work, and 
with time scaled network diagrams of activities.  The Preliminary Construction Schedule 
shall include activities such as mobilization, preparation of submittals, specified review 
periods, procurement items, fabrication items, milestones, and all detailed construction 
activities. 

 
1.10.2. Upon District’s acceptance of the Preliminary Construction Schedule, Contractor shall 

update the accepted Preliminary Construction Schedule until Contractor’s Construction 
Schedule is fully developed and accepted.  Since updates to the Construction Schedule 
are the basis for payment to Contractor, submittal and acceptance of the Construction 
Schedule and updates shall be a condition precedent to making of monthly payments, as 
indicated in the General Conditions. 

 
1.10.3. Failure to submit an adequate or accurate Preliminary Construction Schedule, 

Construction Schedule, updates thereto or failure to submit on established dates, will be 
considered a breach of Contract. 

 
1.10.4. Failure to include any activity shall not be an excuse for completing all Work by required 

Completion Date. 
 

1.10.5. Activities of long intervals shall be broken into increments no longer than fourteen (14) 
days or a value over $20,000.00, unless approved by the District or it is a non-
construction activity for procurement and delivery. 

 
1.10.6. The Construction Schedule shall comply with the following and include the following: 

 
1.10.6.1. Provide a written narrative describing Contractor’s approach to mobilization, 

procurement, and construction during the first thirty (30) calendar days 
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including crew sizes, equipment and material delivery, Site access, submittals, 
and permits. 

 
1.10.6.2. Shall designate critical path or paths. 

 
1.10.6.3. Procurement activities to include mobilization, shop drawings and sample 

submittals. 
 
1.10.6.4. Identification of key and long-lead elements and realistic delivery dates. 
 
1.10.6.5. Construction activities in units of whole days limited to fourteen (14) days for 

each activity except non-construction activities for procurement and delivery. 
 

1.10.6.6. Approximate cost and duration of each activity. 
 

1.10.6.7. Shall contain seasonal weather considerations.   
 

1.10.6.8. Indicate a date for Project Completion that is no later than Completion Date 
subject to any time extensions processed as part of a Change Order. 

 
1.10.6.9. Conform to mandatory dates specified in the Contract Documents. 

 
1.10.6.10. Contractor shall allow for inclement weather in the Proposed Baseline 

Schedule by incorporating an activity titled “Rain Day Impact Allowance” as 
the last activity prior to the Completion Milestone.  No other activities may 
be concurrent with it.  The duration of the Rain Day Impact Allowance activity 
will be in accordance with the Special Conditions, and will be calculated from 
the Notice to Proceed until the Completion. 

 
1.10.6.11. Level of detail shall correspond to complexity of work involved. 

 
1.10.6.12. Indicate procurement activities, delivery, and installation of District furnished 

material and equipment. 
 

1.10.6.13. Designate critical path or paths. 
 

1.10.6.14. Subcontractor work at all levels shall be included in schedule. 
 

1.10.6.15. As developed, shall show sequence and interdependence of activities 
required for complete performance of Work. 

 
1.10.6.16. Shall be logical and show a coordinated plan of Work. 

 
1.10.6.17. Show order of activities and major points of interface, including specific dates 

of completion. 
 

1.10.6.18. Duration of activities shall be coordinated with Subcontractors and suppliers 
and shall be best estimate of time required. 

 
1.10.6.19. Shall show description, duration and float for each activity. 
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1.10.7. Activity.  An activity shall meet the following criteria: 
 

1.10.7.1. Any portion or element of Work, action, or reaction that is precisely 
described, readily identifiable, and is a function of a logical sequential 
process. 

 
1.10.7.2. Descriptions shall be clear and concise.  Beginning and end shall be readily 

verifiable.  Starts and finishes shall be scheduled by logical restraints. 
 

1.10.7.3. Responsibility shall be identified with a single performing entity. 
 

1.10.7.4. Additional codes shall identify building, floor, bid opening and/or District’s 
receipt of proposals, whichever is acceptable and CSI classification. 

 
1.10.7.5. Assigned dollar value (cost-loading) of each activity shall cumulatively equal 

total contract amount.  Mobilization, bond and insurance costs shall be 
separate.  General requirement costs, overhead, profit, shall be prorated 
throughout all activities.  Activity costs shall correlate with Schedule of 
Values. 

 
1.10.7.6. Each activity shall have manpower-loading assigned. 

 
1.10.7.7. Major construction equipment shall be assigned to each activity. 

 
1.10.7.8. Activities labeled start, continue or completion are not allowed. 

 
1.10.8. Equipment and Materials.  For major equipment and materials show a sequence of 

activities including: 
 

1.10.8.1. Preparation of shop drawings and sample submissions. 
 
1.10.8.2. Review of shop drawings and samples. 

 
1.10.8.3. Finish and color selection. 

 
1.10.8.4. Fabrication and delivery. 

 
1.10.8.5. Erection or installation. 

 
1.10.8.6. Testing. 

 
1.10.9. Include a minimum of fifteen (15) days prior to Completion Date for punch lists and 

clean up.  No other activities shall be scheduled during this period. 
 

1.11. SHORT INTERVAL SCHEDULE 
 

1.11.1. The Four-Week Rolling Schedule shall be based on the most recent District Accepted 
Construction Schedule or Update.  It shall include weekly updates to all construction, 
submittal, fabrication/procurement, and separate Work Contract activities.  Contractor 
shall ensure that it accurately reflects the current progress of the Work. 
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1.11.2. Shall be fully developed horizontal bar-chart-type schedule directly derived from 
Construction Schedule. 

 
1.11.3. Prepare schedule on sheet of sufficient width to clearly show data. 

 
1.11.4. Provide continuous heavy vertical line identifying first day of week. 

 
1.11.5. Provide continuous subordinate vertical line identifying each day of week. 

 
1.11.6. Identify activities by same activity number and description as Construction Schedule. 

 
1.11.7. Show each activity in proper sequence. 

 
1.11.8. Indicate graphically sequences necessary for related activities. 

 
1.11.9. Indicate activities completed or in progress for previous two (2) week period. 

 
1.11.10. Indicate activities scheduled for succeeding three (3) week period.  

 
1.11.11. Further detail should be added if necessary to monitor schedule or if requested by 

District. 
 

1.12. REQUESTED TIME ADJUSTMENT SCHEDULE  
 

1.12.1. Updated Construction Schedule shall not show a Completion Date later than the 
Contract Time, subject to any time extensions processed as part of a Change Order. 

 
1.12.2. If an extension of time is requested, a separate schedule entitled "Requested Time 

Adjustment Schedule" shall be submitted to District and Architect. 
 

1.12.3. Indicate requested adjustments in Contract Time which are due to changes or delays in 
completion of Work. 

 
1.12.4. Extension request shall include forecast of Project Completion date and actual 

achievement of any dates listed in Contract Documents. 
 

1.12.5. To the extent that any requests are pending at time of any Construction Schedule 
update, Time Adjustment Schedule shall also be updated. 

 
1.12.6. Schedule shall be a time-scaled network analysis. 

 
1.12.7. Accompany schedule with formal written time extension request and detailed impact 

analysis justifying extension. 
 

1.12.8. Time impact analysis shall demonstrate time impact based upon date of delay, and 
status of construction at that time and event time computation of all affected activities.  
Event times shall be those as shown in latest Construction Schedule. 

 
1.12.9. Activity delays shall not automatically constitute an extension of Contract Time. 

 
1.12.10. Failure of Subcontractors shall not be justification for an extension of time. 
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1.12.11. Float is not for the exclusive use or benefit of any single party.  Float time shall be 

apportioned according to needs of Project, as determined by the District. 
 

1.12.12. Float suppression techniques such as preferential sequencing, special lead/lag logic 
restraints, extended activity durations, or imposed dates shall be apportioned according 
to benefit of Project. 

 
1.12.13. Extensions will be granted only to extent that time adjustments to activities exceed total 

positive float of the critical path and extends Completion date. 
 

1.12.14. District shall not have an obligation to consider any time extension request unless 
requirements of Contract Documents, and specifically, but not limited to these 
requirements, are complied with. 

 
1.12.15. District shall not be responsible or liable for any construction acceleration due to failure 

of District to grant time extensions under Contract Documents should requested 
adjustments in Contract Time not substantially comply with submission and justification 
requirements of Contract for time extension requests. 

 
1.12.16. In the event a Requested Time Adjustment Schedule and Time Impact Analysis are not 

submitted within ten (10) days after commencement of a delay it is mutually agreed 
that delay does not require a Contract Time extension. 

 
1.13. RECOVERY SCHEDULE 
 

1.13.1. When activities are behind Construction Schedule a supplementary Recovery Schedule 
shall be submitted. 
 

1.13.2. Contractor shall prepare and submit to the District a Recovery Schedule whenever 
activities are behind Construction Schedule or at any time requested by the District, at 
no cost to the District. 

 
1.13.3. Form and detail shall be sufficient to explain and display how activities will be 

rescheduled to regain compliance with Construction Schedule and to complete the 
Work by the Completion Date. 

 
1.13.4. Maximum duration shall be one (1) month and shall coincide with payment period. 

 
1.13.5. Ten (10) days prior to expiration of Recovery Schedule, Contractor shall have to show 

verification to determine if activities have regained compliance with Construction 
Schedule.  Based upon this verification the following will occur: 

 
1.13.5.1. Supplemental Recovery Schedule will be submitted to address subsequent 

payment period. 
 
1.13.5.2. Construction Schedule will be resumed. 

 
1.14. UPDATING SCHEDULES 
 

1.14.1. Review and update schedules at least ten (10) days prior to submitting an Application 
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for Payment. 
 
1.14.2. Maintain schedules to record actual prosecution and progress. 

 
1.14.3. Approved Change Orders which affect schedules shall be identified as separate new 

activities. 
 

1.14.4. Change Orders of less than $5,000.00 value or less than three (3) days duration need not 
be shown unless critical path is affected. 

 
1.14.5. No other revisions shall be made to schedules unless authorized by District. 

 
1.14.6. Schedule Narrative Report: Contractor shall include a written report to explain the 

Monthly Schedule Update.  The narrative shall, at a minimum, include the following 
headings with appropriate discussions of each topic: 

 
1.14.6.1. Activities or portions of activities completed during previous reporting period. 
 
1.14.6.2. Actual start dates for activities currently in progress. 

 
1.14.6.3. Deviations from critical path in days ahead or behind. 

 
1.14.6.4. List of major construction equipment used during reporting period and any 

equipment idle. 
 

1.14.6.5. Number of personnel by trade engaged on Work during reporting period. 
 

1.14.6.6. Progress analysis describing problem areas. 
 

1.14.6.7. Current and anticipated delay factors and their impact. 
 

1.14.6.8. Proposed corrective actions and logic revisions for Recovery Schedule. 
 

1.14.6.9. Proposed modifications, additions, deletions and changes in logic of 
Construction Schedule. 

 
1.14.6.10. In updating the Schedule, Contractor shall not modify Activity ID numbers, 

schedule calculation rules/criteria, or the Activity Coding Structure required. 
 

1.14.7. Schedule update will form basis upon which progress payments will be made. 
 
1.14.8. District will not be obligated to review or process Application for Payment until the 

Construction Schedule and Schedule Narrative Report have been submitted. 
 

1.15. DISTRIBUTION 
 

1.15.1. Following joint review and acceptance of updated schedules distribute copies to District, 
Architect, and all other concerned parties. 

 
1.15.2. Instruct recipients to promptly report in writing any problem anticipated by projections 

shown in schedules. 
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2. PRODUCTS 
 

2.1. SCHEDULING SOFTWARE 
 

Contractor shall utilize District-approved software and shall employ the Critical Path Method (CPM) in the 
development and maintenance of the Construction Schedule The scheduling software shall be capable of 
being resource loaded with manpower, costs and materials.  It shall also be capable of generating time-
scaled logic diagrams, resource histograms and profiles, bar charts, layouts and reports with any and/or 
all activity detail.  

 
2.2. ELECTRONIC DATA 
 
Provide USB flash drive or cloud storage that contain a back-up of the Proposed Baseline Schedule data on 
it and in a format approved by the District.  

 
END OF DOCUMENT 
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DOCUMENT 01 45 29 
 

TESTING LABORATORY SERVICES 

 
1. GENERAL 
 

1.1. RELATED DOCUMENTS AND PROVISION 
 

Contractor shall review all Contract Documents for applicable provisions related to the provisions in this 
document, including without limitation: 
 

1.1.1. General Conditions, including “Tests and Inspections”; and 
 

1.1.2. Special Conditions (if any); 
 

1.1.3. Supplemental Conditions (if any). 
 
1.2. DOCUMENT INCLUDES 
 

1.2.1. Observation and Supervision. 
 
1.2.2. Testing Laboratories and Agencies 

 
1.2.3. Tests and Inspections 

 
1.2.4. Selection and Payment 

 
1.2.5. District's Testing Laboratory Responsibilities 

 
1.2.6. Laboratory reports. 

 
1.2.7. Limits on testing laboratory authority. 

 
1.2.8. Contractor responsibilities. 

 
1.2.9. Schedule of inspections and tests. 

 
1.2.10. Project Inspector’s Access to Site 

 
1.3. REFERENCES 
 

1.3.1. ASTM D3740 - Practice for Evaluation of Agencies Engaged in Testing and/or Inspection 
of Soil and Rock as Used in Engineering Design and Construction. 

 
1.3.2. ASTM E329 - Recommended Practice for Inspection and Testing Agencies for Concrete, 

Steel, and Bituminous Materials as Used in Construction. 
 
1.3.3. CBC - California Building Code. 
 
1.3.4. UBC - Uniform Building Code. 
 
1.3.5. Title 24, Parts 1 and 2, of the California Code of Regulations.  Contractor shall keep a 

copy of these available at the job Site for ready reference during construction 
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1.3.6. DSA - Division of the State Architect, Office of Regulation Services, Structural Safety 

Section.  DSA shall be notified at or before the start of construction. 
 

1.4. OBSERVATION AND SUPERVISION 
 

1.4.1. The District and Architect or their appointed representatives will review the Work and 
the Contractor shall provide facilities and access to the Work at all times as required to 
facilitate this review.  Administration by the Architect and any consulting Structural 
Engineer will be in accordance with applicable regulations, including, without limitation, 
24 C.C.R. § 4-341. 

 
1.4.2. One or more Project Inspector(s) approved by DSA and employed by or in contract with 

the District( “Project Inspector”), will observe the Work in accordance with  24 C.C.R. §§ 
4-333(b) and 4-342:  

 
1.4.3. Project Inspector shall have access to the Work wherever it is in preparation or progress 

for ascertaining that the Work is in accordance with the Contract Documents and all 
applicable code sections.  Contractor shall provide facilities and access as required and 
shall provide assistance for sampling or measuring materials. 

 
1.4.3.1. Project Inspector will notify District and Architect and inform Contractor of any 

observed failure of Work or material to conform to Contract Documents. 
 
1.4.3.2. The Project Inspector shall observe and monitor all testing and inspection 

activities required. 
 

1.4.4. Contractor shall conform with all applicable laws as indicated in the Contract 
Documents, including, without limitation, to 24 C.C.R. § 4-343.  Contractor shall 
supervise and direct the Work and maintain a competent superintendent on the Project 
who is authorized to act in all matters pertaining to the Work.  The Contractor shall 
inspect all materials, as they arrive, for compliance with the Contract Documents.  
Contractor shall reject defective Work or materials immediately upon delivery or failure 
of the Work or material to comply with the Contract Documents.  The Contractor shall 
submit verified reports as indicated in the Contract Documents, including, without 
limitation, the Specifications and as required by 24 C.C.R. § 4-336. 

 
1.5. TESTING LABORATORIES AND AGENCIES 

 
1.5.1. Testing agencies and tests shall be in conformance with the Contract Documents and 

the requirements of 24 C.C.R. § 4-335. 
 

1.5.2. Testing and inspection in connection with earthwork shall be under the direction of the 
District's consulting soils engineer ("Soils Engineer”). 

 
1.5.3. Testing and inspection of construction materials and workmanship shall be performed 

by a qualified laboratory ("Testing Laboratory" or “Laboratory”).  The Testing Laboratory 
shall be under direction of an engineer registered in the State of California, shall 
conform to requirements of ASTM E329, and shall be employed by or in contract with 
the District. 

 
1.6. TESTS AND INSPECTIONS 
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1.6.1. Contractor shall be responsible for notifying District and Project Inspector of all required 
tests and inspections.  Contractor shall notify District and Project Inspector forty-eight 
(48) hours in advance of performing any Work requiring testing or inspection.  
 

1.6.2. Contractor shall provide access to Work to be tested and furnish incidental labor, 
equipment, and facilities to facilitate all inspections and tests. 
 

1.6.3. District will pay for first inspections and tests required by the Title 24 and other 
inspections or tests that District and/or Architect may direct to have made, including, 
but not limited to, the following principal items: 

 
1.6.3.1. Tests and observations for earthwork and pavings. 

 
1.6.3.2. Tests for concrete mix designs, including tests of trial batches. 

 
1.6.3.3. Tests and inspections for structural steel work. 

 
1.6.3.4. Field tests for framing lumber moisture content. 

 
1.6.3.5. Additional tests directed by District that establish that materials and 

installation comply with the Contract Documents. 
 

1.6.3.6. Test and observation of welding and expansion anchors. 
 

1.6.3.7. Factory observation of components and assembly of modular prefabrication 
structures and buildings. 

 
1.6.4. District may at its discretion, pay and back charge Contractor for: 

 
1.6.4.1. Retests or reinspections, if required, and tests or inspection required due to 

Contractor error or lack of required identifications of material. 
 

1.6.4.2. Uncovering of work in accordance with Contract Documents. 
 

1.6.4.3. Testing done on weekends, holidays, and overtime will be chargeable to 
Contractor for the overtime portion. 
 

1.6.4.4. Testing done off site. 
 

1.6.5. Testing and inspection reports and certifications: 
 

1.6.5.1. If initially received by Contractor, Contractor shall provide to each of the 
following a copy of the agency or laboratory report of each test or inspection or 
certification:   District; Construction Manager, if any; Architect; Consulting 
Engineer, if any; Other Engineers on the Project, as appropriate; and; Project 
Inspector. 
 

1.6.5.2. When the test or inspection is one required by the Title 24, a copy of the report 
shall also be provided to the DSA. 

 
1.7. SELECTION AND PAYMENT 
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1.7.1. District will hire and pay for services of an independent Testing Laboratory to perform 
specified inspection and testing as specified by District's Testing Laboratory. 

 
1.7.2. District’s hiring of Testing Laboratory shall in no way relieve Contractor of its obligation 

to perform work in accordance with requirements of Contract Documents. 
 

1.8. DISTRICT'S TESTING LABORATORY RESPONSIBILITIES 
 

1.8.1. Test samples of mixes submitted by Inspector. 
 

1.8.2. Perform specified inspection, sampling, and testing of Products in accordance with 
specified standards. 
 

1.8.3. Notify Architect and Contractor of observed irregularities or non-conformance of Work 
or Products. 
 

1.8.4. Attend preconstruction conferences and progress meetings when requested by 
Architect. 

 
1.9. LABORATORY REPORTS 

 
1.9.1. After each inspection and test, District shall then submit one copy of laboratory report 

to Contractor.  Reports of test results of materials and inspections found not to be in 
compliance with the requirements of the Contract Documents shall be forwarded 
immediately. 
 

1.9.2. Each Testing Laboratory shall submit a verified report covering all of the tests which 
were required to be made by that agency during the progress of the Project. Such report 
shall be furnished each time that Work is suspended, covering the tests up to that time 
and at the Completion of the Project, covering all tests. 

 
1.10. LIMITS ON TESTING LABORATORY AUTHORITY 

 
1.10.1. Laboratory may not release, revoke, alter, or enlarge on requirements of Contract 

Documents. 
 

1.10.2. Laboratory may not approve or accept any portion of the Work. 
 

1.10.3. Laboratory may not assume any duties of Contractor. 
 

1.10.4. Laboratory has no authority to stop the Work. 
 

1.11. CONTRACTOR RESPONSIBILITIES 
 

1.11.1. Submit proposed items for testing as required herein and/or as further required in the 
Contract Documents to Architect for review in accordance with applicable 
specifications. 
 

1.11.2. Cooperate with Laboratory personnel, and provide access to the Work and to 
manufacturer's facilities. 
 

1.11.3. Notify Architect, District, and Testing Laboratory 48 hours prior to expected time for 
operations requiring inspection and testing services. 
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1.11.4. When tests or inspections cannot be performed after such notice, reimburse District for 

Laboratory personnel and travel expenses incurred due to the Contractor's negligence. 
 

1.11.5. Contractor shall notify District a sufficient time in advance of the manufacture of 
material to be supplied by Contractor pursuant to the Contract Documents, which must 
by terms of the Contract be tested, in order that the District may arrange for the testing 
of same at the source of supply. 

 
1.11.5.1. Any material shipped by the Contractor from the source of supply prior to 

having satisfactorily passed such testing and inspection or prior to the receipt 
of notice that such testing and inspection will not be required shall not be 
incorporated in the Work. 

 
1.11.6. Contract and pay for services of District's Testing Laboratory to perform additional 

inspections, sampling and testing required when initial tests indicate Contractor's work 
and/or materials does not comply with Contract Documents. 

 
1.12. SCHEDULE OF INSPECTIONS AND TESTS 

 
The Testing Laboratory shall perform tests and inspections for the following in conformance with the 
(CBC) California Building Code (International Building Code with State of California Amendments),   
California Code of Regulations, Title 24, Part 2: 

 

• Structural Tests and Special Inspections (Chapter 17A) 
o Special Inspections (§ 1704A) 

• Soils and Foundations (Chapter 18A) 
o Geotechnical Investigations  (§ 1803A) 

• Concrete (Chapter 19A)  
o Specifications for Tests and Materials 
o Concrete Quality, Mixing and Placing  
o Concrete Reinforcement and Anchor Testing Inspection (§ 1916A) 

• Masonry (Chapter 21A) 
o Masonry Construction Materials (§ 2103A) 
o Masonry Quality (§ 2103A) 
o Quality Assurance (§ 2105A) 

• Structural Steel (Chapter 22A) 
▪ Structural Steel (§ 2205A) 
▪ Identification & Protection of Steel for Structural Purposes (§ 2203A) 

o Inspection and Tests of Structural Steel (§ 2212A) 

• Wood (Chapter 23) 
o Minimum Standards and Quality (§ 2303) 
o Wood Construction (§  1704A.6) 

• Exterior Walls (Chapter 14) 
▪ Masonry Units (§ 1404.4) 
▪ Masonry Construction Materials (§ 2103A) 

o Exterior Insulation and Finish Systems (§ 1408) 

• Roof Assemblies and Roofing Structures (Chapter 15) 
o Materials (§ 1506) 

• Aluminum (Chapter 20) 
o Materials (§  2002.1) 
o Inspection (§ 2003.1) 
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1.12.1. Plumbing 

 
Testing as specified in Division 15 including, but not limited to: Sterilization, soil waste and vent, 
water piping, source of water, gas piping, downspouts and storm drains. 
 
1.12.2. Automatic Fire Sprinklers (where applicable) 

 
Testing as specified in Division 15 shall include, but not be limited to: hydrostatic pressure. 
 
1.12.3. Heating, Ventilating and Air Conditioning 

 
Testing as specified in Division 15 shall include, but not be limited to: Ductwork tests, cooling 
tower tests, boiler tests, controls testing, piping tests, water and air systems, and test and 
balance of heating and air conditioning systems. 
 
1.12.4. Electrical 

 
Testing as specified in Division 26, including, but not limited to: Equipment testing, all electrical 
system operations, grounding system and checking insulation after cable is pulled. 
 

1.13. PROJECT INSPECTOR’S ACCESS TO SITE 
 

1.13.1. A Project Inspector employed by the District in accordance with the requirement of 
State of California Code of Regulations, Title 24, Part 1 will be assigned to the Work. 
Project Inspector’s duties are specifically defined in 24. C.C.R. §4-342, and as indicated 
in the General Conditions. 
 

1.13.2. District and Construction Manager shall at all times have access for the purpose of 
inspection to all parts of the Work and to the shops wherein the Work is in preparation, 
and Contractor shall at all times maintain proper facilities and provide safe access for 
such inspection. 
 

1.13.3. The Work in all stages of progress shall be subject to the personal continuous 
observation of the Inspector. Inspector shall have free access to any or all parts of the 
Work at any time. Contractor shall furnish the Inspector reasonable facilities for 
obtaining such information as may be necessary to keep Inspector fully informed 
respecting the progress and manner of the Work and the character of the materials. 
Inspection of the Work shall not relieve the Contractor from any obligation set forth in 
the Contract Documents. 
 

1.13.4. The Inspector is not authorized to change, revoke, alter, enlarge or decrease in any way 
any requirement of the Contract Documents, drawings, specifications or subsequent 
change orders.   
 

1.13.5. Whenever there is insufficient evidence of compliance with any of the provisions of Title 
24 or evidence that any material or construction does not conform to the requirements 
of Title 24, the Division of the State Architect may require tests as proof of compliance. 
Test methods shall be as specified herein or by other recognized and accepted test 
methods determined by the Division of the State Architect. All tests shall be performed 
by a testing laboratory accepted by the Division of the State Architect. 
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DOCUMENT 01 50 00 
 

TEMPORARY FACILITIES AND CONTROLS 
 
1. GENERAL 
 

1.1. RELATED DOCUMENTS AND PROVISIONS 
 
Contractor shall review all Contract Documents for applicable provisions related to the provisions in this 
document, including without limitation: 
 

1.1.1. General Conditions;  
 

1.1.2. Special Conditions (if any);  
 

1.1.3. Supplemental Conditions (if any);  
 

1.1.4. Site Standards; and 
 

1.1.5. Temporary Tree and Plant Protection. 
 
1.2. TEMPORARY UTILITIES 

 
1.2.1. Electric Power and Lighting: 

 
1.2.1.1. Contractor will furnish and pay for power during the course of the work to the 

extent power is not in the building(s) or on the Site.  Contractor shall be 
responsible for providing temporary facilities required on the Site to point of 
intended use. 

 
1.2.1.2. Contractor shall furnish, wire for, install, and maintain temporary electrical 

lights wherever it is necessary to provide illumination for the proper 
performance and/or observation of the Work: a minimum of 20 foot-candles 
for rough work and 50 foot-candles for finish work. 

 
1.2.1.3. Contractor shall be responsible for maintaining existing lighting levels in the 

Project vicinity should temporary outages or service interruptions occur. 
 

1.2.2. Heat and Ventilation: 
 

1.2.2.1. Contractor shall provide temporary heat to maintain environmental conditions 
to facilitate progress of the Work, to meet specified minimum conditions for 
the installation and curing of materials, and to protect materials and finishes 
from damage due to improper temperature and humidity conditions.  Portable 
heaters shall be standard units complete with controls. 

 
1.2.2.2. Contractor shall provide forced ventilation and dehumidification, as required, 

of enclosed areas for proper installation and curing of materials, to disperse 
humidity, and to prevent hazardous accumulations of dust, fumes, vapors, and 
gases. 

 
1.2.2.3. Contractor shall pay the costs of installation, maintenance, operation, and 

removal of temporary heat and ventilation, including costs for fuel consumed, 
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required for the performance of the Work. 
 

1.2.3. Water: 
 

1.2.3.1. Contractor will furnish and pay for water during the course of the work.  
Contractor shall be responsible for providing temporary facilities required. 
 

1.2.3.2. Contractor shall make potable water available for human consumption. 
 

1.2.4. Sanitary Facilities: 
 

1.2.4.1. Contractor shall provide sanitary temporary facilities in no fewer numbers than 
required by law and such additional facilities as may be directed by the 
Inspector for the use of all workers.  The facilities shall be maintained in a 
sanitary condition at all times and shall be left at the Site until removal is 
directed by the District or Contractor completes all Work. 

 
1.2.4.2. Use of toilet facilities in the Site shall not be permitted except by consent of the 

Project Inspector and District. 
 

1.2.5. Telephone Service: 
 

1.2.5.1. Contractor shall arrange with local telephone service company for telephone 
service for the performance of the Work.  Contractor shall, at a minimum, 
provide in its field office one line for telephone and one line for fax machine. 

 
1.2.5.2. Contractor shall pay the costs for telephone and fax lines installation, 

maintenance, service, and removal; for Construction Site Office, Construction 
Manager’s Office and Inspector’s Office. 

 
1.2.6. Fire Protection: 
 

1.2.6.1. Contractor shall provide and maintain fire extinguishers and other equipment 
for fire protection.  Such equipment shall be designated for use for fire 
protection only and shall comply with all requirements of the California Fire, 
State Fire Marshall and/or its designee. 

 
1.2.6.2. Where on-site welding and burning of steel is unavoidable, Contractor shall 

provide protection for adjacent surfaces. 
 

1.2.7. Trash Removal: 
 
1.2.7.1. Contractor shall provide trash removal on a timely basis from all Site Offices 

and throughout the Site. 
 

1.2.8. Temporary Facilities: 
 

1.2.8.1. Contractor shall provide sufficient space and facilities for its own force’s needs.   
 

1.2.8.2. In addition, unless otherwise indicated in the Contract Documents, Contractor 
shall provide the following facilities, trailers, offices, furniture and:   

 
1.2.8.2.1. One (1) 12X60 office trailer with two (2) offices for two (2) 
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District representatives, with bathroom, common space between both 
offices; 

 
1.2.8.2.2. One (1) 12X20 Project Inspector’s Trailer/Office;  
 
1.2.8.2.3. Basic furniture: chair, desks, plan table, conference room 

table, and chairs; and 
 
1.2.8.2.4. Basic services:  fixed line for phone, fax, and high speed 

internet service. 
 

1.3. CONSTRUCTION AIDS 
 
1.3.1. Plant and Equipment:  
 

1.3.1.1. Contractor shall furnish, operate, and maintain a complete plant for fabricating, 
handling, conveying, installing, and erecting materials and equipment; and for 
conveyances for transporting workmen.  Include elevators, hoists, debris 
chutes, and other equipment, tools, and appliances necessary for performance 
of the Work. 

 
1.3.1.2. Contractor shall maintain plant and equipment in safe and efficient operating 

condition.  Damages due to defective plant and equipment, and uses made 
thereof, shall be repaired by Contractor at no expense to the District. 

 
1.3.2. No District tools or equipment shall be used by Contractor or its subcontractors for the 

performance of the Work. 
 

1.4. BARRIERS AND ENCLOSURES 
 

1.4.1. Contractor shall obtain District's written permission for locations and types of 
temporary barriers and enclosures, including fire-rated materials proposed for use, prior 
to their installation. 

 
1.4.2. Contractor shall provide a six (6) foot high, chain link perimeter fence with posts driven 

into the ground and fabric screen as a temporary barrier around construction area.  
Contractor shall provide and maintain temporary enclosures to prevent public entry and 
to protect persons using other buildings and portions of the Site and/or Premises.  
Contractor shall remove temporary fence, barriers and enclosure upon Completion of 
the Work. 

 
1.4.3. Contractor shall provide site access to existing facilities for persons using other buildings 

and portions of the Site, for the public, and for deliveries and other services and 
activities. 

 
1.5. SECURITY 

 
Contractor shall secure all construction equipment, machinery and vehicles, park and store only within 
fenced area, and render inoperable during non-work hours.  Contractor is responsible for ensuring that no 
construction materials, tools, equipment, machinery or vehicles can be used for unauthorized entry or 
other damage or interference to activities and security of existing facilities adjacent to and in the vicinity 
of the Project Site.  
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1.6. TEMPORARY CONTROLS 
 

1.6.1. Noise Control: 
 

1.6.1.1. Contractor acknowledges that adjacent facilities may remain in operation 
during all or a portion of the Work, and Contractor shall take all reasonable 
precautions to minimize noise as required by applicable laws and the Contract 
Documents. 

 
1.6.1.2. Notice of proposed noisy operations, including without limitation, operation of 

pneumatic demolition tools, concrete saws, and other equipment, shall be 
submitted to District a minimum of forty-eight (48) hours in advance of their 
performance. 

 
1.6.2. Noise and Vibration: 
 

1.6.2.1. Equipment and impact tools shall have intake and exhaust mufflers. 
 
1.6.2.2. Contractor shall cooperate with District to minimize and/or cease the use of 

noisy and vibratory equipment if that equipment becomes objectionable by its 
longevity. 

 
1.6.3. Dust and Dirt: 
 

1.6.3.1. Contractor shall conduct demolition and construction operations to minimize 
the generation of dust and dirt, and prevent dust and dirt from interfering with 
the progress of the Work and from accumulating in the Work and adjacent 
areas including, without limitation, occupied facilities. 

 
1.6.3.2. Contractor shall periodically water exterior demolition and construction areas 

to minimize the generation of dust and dirt. 
 
1.6.3.3. Contractor shall ensure that all hauling equipment and trucks carrying loads of 

soil and debris shall have their loads sprayed with water or covered with 
tarpaulins, and as otherwise required by local and state ordinance. 

 
1.6.3.4. Contractor shall prevent dust and dirt from accumulating on walks, roadways, 

parking areas, and planting, and from washing into sewer and storm drain lines. 
 

1.6.4. Surface and Subsurface Water: 
 
Contractor shall not permit surface and subsurface water, and other liquids, to accumulate in or 
about the vicinity of the Premises.  Should accumulation develop, Contractor shall control the 
water or other liquid, and suitably dispose of it by means of temporary pumps, piping, drainage 
lines, troughs, ditches, dams, or other methods. 

 
1.6.5. Pollution: 
 

1.6.5.1. No burning of refuse, debris, or other materials shall be permitted on or in the 
vicinity of the Premises. 

 
1.6.5.2. Contractor shall comply with applicable regulatory requirements and anti-

pollution ordinances during the conduct of the Work including, without 
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limitation, demolition, construction, and disposal operations.  
 

1.6.6. Lighting 
 
If portable lights are used after dark, all light must be located so as not to direct light into 
neighboring property. 

 
1.7. JOB SIGN(S) 
 

1.7.1. General:  
 

1.7.1.1. Contractor shall provide and maintain and locate a Project identification sign 
with the design, text, and colors designated by District and/or the Architect. 

 
1.7.1.2. Signs other than the specified Project sign and or signs required by law, for 

safety, or for egress, shall not be permitted, unless otherwise approved in 
advance by the District. 

 
1.7.2. Materials: 
 

1.7.2.1. Structure and Framing: Structurally sound, new or used wood or metal; wood 
shall be nominal 3/4-inch exterior grade plywood. 

 
1.7.2.2. Sign Surface: Minimum 3/4-inch exterior grade plywood. 
 
1.7.2.3. Rough Hardware: Galvanized. 
 
1.7.2.4. Paint: Exterior quality, of type and colors selected by the District and/or the 

Architect. 
 

1.7.3. Fabrication: 
 

1.7.3.1. Contractor shall fabricate to provide smooth, even surface for painting. 
 
1.7.3.2. Size: 4'-0" x 8'-0", unless otherwise indicated. 
 
1.7.3.3. Contractor shall paint exposed surfaces of supports, framing, and surface 

material with exterior grade paint: one coat of primer and one coat of finish 
paint. 

 
1.7.3.4. Text and Graphics: As indicated. 
 

1.8. PUBLICITY RELEASES 
 

Contractor shall not release any information, story, photograph, plan, or drawing relating to information 
about the Project to anyone, including press and other public communications medium, including, 
without limitation, on website(s). 
 
 

END OF DOCUMENT 
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SITE STANDARDS 
 

1. GENERAL 
 

1.1. RELATED DOCUMENTS AND PROVISIONS: 
 

Contractor shall review all Contract Documents for applicable provisions related to the provisions in this 
document, including without limitation: 

 
1.1.1. General Conditions, including without limitation, Site Access, Conditions, and 

Regulations; 
 
1.1.2. Special Conditions (if any);  

 
1.1.3. Supplemental Conditions (if any);  

 
1.1.4. Drug-Free Workplace Certification; 

 
1.1.5. Tobacco-Free Environment Certification; 

 
1.1.6. Criminal Background Investigation/Fingerprinting Certification; and 

 
1.1.7. Temporary Facilities and Controls. 

 
1.2. REQUIREMENTS OF THE DISTRICT 
 

1.2.1. Drug-Free Schools and Safety Requirements: 
 

1.2.1.1. All school sites and other District Facilities have been declared “Drug-Free 
Zones.”  No drugs, alcohol, smoking or the use of tobacco products are allowed 
at any time in any buildings, Contractor-owned vehicles or vehicles owned by 
others while on District property.  No students, staff, visitors, or contractors are 
to use drugs on these sites. 

 
1.2.1.2. Contractor shall post: "Non-Smoking Area" in a highly visible location on Site.  

Contractor may designate a smoking area outside of District property within 
the public right-of-way, provided that this area remains quiet and unobtrusive 
to adjacent neighbors.  This smoking area must be kept clean at all times. 

 
1.2.1.3. Contractor shall ensure that no alcohol, firearms, weapons, or controlled 

substances enter or are used at the Site.  Contractor shall immediately remove 
from the Site and terminate the employment of any employee(s) found in 
violation of this provision. 

 
1.2.2. Language:  Unacceptable and/or loud language will not be tolerated, "Cat calls" or other 

derogatory language toward students or public will not be allowed. 
 
1.2.3. Disturbing the Peace (Noise and Lighting): 

 
1.2.3.1. Contractor shall observe the noise ordinance of the Site at all times including, 

without limitation, all applicable local, city, and/or state laws, ordinances, 
and/or regulations regarding noise and allowable noise levels. 
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1.2.3.2. The use of radios, etc., shall be controlled to keep all sound at a level that 

cannot be heard beyond the immediate area of use.  District reserves the right 
to prohibit the use of radios at the Site, except for handheld communication 
radios. 

 
1.2.3.3. If portable lights are used after dark, the lights must be located so as not to 

direct light into neighboring properties. 
 

1.2.4. Traffic: 
 

1.2.4.1. Driving on the Premises shall be limited to periods when students and public 
are not present.  If driving or deliveries must be made during the school hours, 
two (2) or more ground guides shall lead the vehicle across the area of travel.  
In no case shall driving take place across playgrounds or other pedestrian paths 
during recess, lunch, and/or class period changes.  The speed limit on-the 
Premises shall be five (5) miles per hour (maximum) or less if conditions 
require. 

 
1.2.4.2. All paths of travel for deliveries, including without limitation, material, 

equipment, and supply deliveries, shall be reviewed and approved by District in 
advance.  Any damage will be repaired to the pre-damaged condition by the 
Contractor. 

 
1.2.4.3. District shall designate a construction entry to the Site.  If Contractor requests, 

District determines it is required, and to the extent possible, District shall 
designate a staging area so as not to interfere with the normal functioning of 
school facilities.  Location of gates and fencing shall be approved in advance 
with District and at Contractor's expense. 

 
1.2.4.4. Parking areas shall be reviewed and approved by District in advance.  No 

parking is to occur under the drip line of trees or in areas that could otherwise 
be damaged. 

 
1.2.4.5. All of the above shall be observed and complied with by the Contractor and all 

workers on the Site.  Failure to follow these directives could result in 
individual(s) being suspended or removed from the work force at the discretion 
of the District.  The same rules and regulations shall apply equally to delivery 
personnel, inspectors, consultants, and other visitors to the Site. 

 
 

END OF DOCUMENT 
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DELIVERY, STORAGE AND HANDLING 
 
1. GENERAL 
 

1.1. RELATED DOCUMENTS AND PROVISIONS 
 

Contractor shall review all Contract Documents for applicable provisions related to the provisions in this 
document, including without limitation: 

 
1.1.1. General Conditions, including, without limitation, Site Access, Conditions and 

Requirements; and 
 

1.1.2. Special Conditions. 
 

1.2. PRODUCTS 
 

1.2.1. Products are as defined in the General Conditions. 
 

1.2.2. Contractor shall not use and/or reuse materials and/or equipment removed from 
existing Premises, except as specifically permitted by the Contract Documents. 

 
1.2.3. Contractor shall provide interchangeable components of the same manufacturer, for 

similar components. 
 

1.3. TRANSPORTATION AND HANDLING 
 

1.3.1. Contractor shall transport and handle Products in accordance with manufacturer's 
instructions. 

 
1.3.2. Contractor shall promptly inspect shipments to confirm that Products comply with 

Contract requirements, are of correct quantity, and are undamaged. 
 

1.3.3. Contractor shall provide equipment and personnel to properly handle Products to 
prevent soiling, disfigurement, or damage.  

 
1.4. STORAGE AND PROTECTION 

 
1.4.1. Contractor shall store and protect Products in accordance with manufacturer's 

instructions, with seals and labels intact and legible.  Contractor shall store sensitive 
Products in weather-tight, climate controlled enclosures. 

 
1.4.2. Contractor shall place fabricated Products that are stored outside, on above-ground 

sloped supports. 
 

1.4.3. Contractor shall provide off-site storage and protection for Products when Site does not 
permit on-site storage or protection. 
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1.4.4. Contractor shall cover Products subject to deterioration with impervious sheet covering 
and provide ventilation to avoid condensation. 

 
1.4.5. Contractor shall store loose granular materials on solid flat surfaces in a well-drained 

area and prevent mixing with foreign matter. 
 

1.4.6. Contractor shall provide equipment and personnel to store Products by methods to 
prevent soiling, disfigurement, or damage. 

 
1.4.7. Contractor shall arrange storage of Products to permit access for inspection and 

periodically inspect to assure Products are undamaged and are maintained under 
specified conditions. 

 
 

END OF DOCUMENT 
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OPERATION AND MAINTENANCE DATA 
 
1. GENERAL 
 

1.1. RELATED DOCUMENTS AND PROVISIONS 
 

Contractor shall review all Contract Documents for applicable provisions related to the provisions in this 
document, including without limitation: 

1.1.1. General Conditions, including, without limitation, Completion of the Work;  
 

1.1.2. Special Conditions (if any);  
 

1.1.3. Supplemental Conditions (if any);  
 

1.1.4. Submittals; 
 

1.1.5. Contract Closeout and Final Cleaning; 
 

1.1.6. Warranties; 
 

1.1.7. Record Documents; 
 

1.1.8. General Commissioning Requirements. 

 
1.2. QUALITY ASSURANCE 

 
1.2.1. Contractor shall prepare instructions and data by personnel experienced in maintenance 

and operation of described products. 
 

1.3. FORMAT 
 

1.3.1. Contractor shall prepare data in the form of a flash drive with a file structure entitled 
“OPERATIONS AND MAINTENANCE MANUAL & INSTRUCTIONS” (“Manual”).  

 
1.3.2. Flash Drive: Flash drive shall be of sufficient size for all necessary Operation and 

Maintenance data. 
 

1.3.3. File Structure: Contractor shall identify each file with labeled  title "OPERATION AND 
MAINTENANCE MANUAL & INSTRUCTIONS"; and shall list title of Project and identify 
subject matter of contents. 

 
1.3.4. Contractor shall arrange content by systems process flow under section numbers and 

sequence of the Table of Contents of the Contract Documents. 
 
 

1.3.5. Text: The content shall include Manufacturer's printed data. 
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1.3.6. Drawings: Contractor shall provide digitally marked up “as-built” drawings.  

 
1.4. CONTENTS, EACH VOLUME 

 
1.4.1. File Structure: Contractor shall provide title of Project; names, addresses, and telephone 

numbers of the Architect, any engineers, subconsultants, Subcontractor(s), and 
Contractor with name of responsible parties; and schedule of Products and systems, 
indexed to content of the volume. 

 
1.4.2. For Each Product or System: Contractor shall list names, addresses, and telephone 

numbers of Subcontractor(s) and suppliers, including local source of supplies and 
replacement parts. 

 
1.4.3. Product Data: Contractor shall mark each sheet to clearly identify specific Products and 

component parts, and data applicable to installation. Delete inapplicable information. 
 

1.4.4. Drawings: Contractor shall supplement Product data to illustrate relations of component 
parts of equipment and systems, to show control and flow diagrams.  Contractor shall 
not use Project Record Documents as maintenance drawings. 

 
1.4.5. Text: The Contractor shall include any and all information as required to supplement 

Product data.  Contractor shall provide logical sequence of instructions for each 
procedure, incorporating manufacturer's instructions. 

 
1.5. MANUAL FOR MATERIALS AND FINISHES 

 
1.5.1. Building Products, Applied Materials, and Finishes:  Contractor shall include Product 

data, with catalog number, size, composition, and color and texture designations.  
Contractor shall provide information for re-ordering custom manufactured Products. 

 
1.5.2. Instructions for Care and Maintenance:  Contractor shall include Manufacturer's 

recommendations for cleaning agents and methods, precautions against detrimental 
agents and methods, and recommended schedule for cleaning and maintenance. 

 
1.5.3. Moisture Protection and Weather Exposed Products:  Contractor shall include Product 

data listing applicable reference standards, chemical composition, and details of 
installation.  Contractor shall provide recommendations for inspections, maintenance, 
and repair. 

 
1.5.4. Additional Requirements:  Contractor shall include all additional requirements as 

specified in the Specifications. 
 

1.5.5. Contractor shall provide a listing in Table of Contents for design data, with tabbed fly 
sheet and space for insertion of data. 

 
1.6. MANUAL FOR EQUIPMENT AND SYSTEMS 

 
1.6.1. Each Item of Equipment and Each System:  Contractor shall include description of unit or 

system, and component parts and identify function, normal operating characteristics, 
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and limiting conditions.  Contractor shall include performance curves, with engineering 
data and tests, and complete nomenclature, and commercial number of replaceable 
parts. 

 
1.6.2. Panelboard Circuit Directories:  Contractor shall provide electrical service 

characteristics, controls, and communications. 
 

1.6.3. Contractor shall include color coded wiring diagrams as installed. 
 

1.6.4. Operating Procedures:  Contractor shall include start-up, break-in, and routine normal 
operating instructions and sequences.  Contractor shall include regulation, control, 
stopping, shut-down, and emergency instructions.  Contractor shall include summer, 
winter, and any special operating instructions. 

 
1.6.5. Maintenance Requirements:  Contractor shall include routine procedures and guide for 

trouble-shooting; disassembly, repair, and reassembly instructions; and alignment, 
adjusting, balancing, and checking instructions. 

 
1.6.6. Contractor shall provide servicing and lubrication schedule, and list of lubricants 

required.  
 

1.6.7. Contractor shall include manufacturer's printed operation and maintenance 
instructions. 

 
1.6.8. Contractor shall include sequence of operation by controls manufacturer. 

 
1.6.9. Contractor shall provide original manufacturer's parts list, illustrations, assembly 

drawings, and diagrams required for maintenance. 
 

1.6.10. Contractor shall provide control diagrams by controls manufacturer as installed. 
 

1.6.11. Contractor shall provide Contractor's coordination drawings, with color coded piping 
diagrams as installed. 

 
1.6.12. Contractor shall provide charts of valve tag numbers, with location and function of each 

valve, keyed to flow and control diagrams. 
 

1.6.13. Contractor shall provide list of original manufacturer's spare parts, current prices, and 
recommended quantities to be maintained in storage. 

 
1.6.14. Additional Requirements:  Contractor shall include all additional requirements as 

specified in Specification(s). 
 

1.6.15. Contractor shall provide a listing in Table of Contents for design data, with tabbed fly 
sheet and space for insertion of data. 

 
1.7. SUBMITTAL 
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1.7.1. Concurrent with the Schedule of Submittals as indicated in the General Conditions, 
Contractor shall submit to the District for review a flash drive of a preliminary draft of 
proposed formats and outlines of the contents of the Manual. 

 
1.7.2. For equipment, or component parts of equipment put into service during construction 

and to be operated by District, Contractor shall submit draft content for that portion of 
the Manual within ten (10) days after acceptance of that equipment or component. 

 
1.7.3. On or before the Contractor submits its final application for payment, Contractor shall 

submit a flash drive of a complete Manual in final form. The District will provide 
comments to Contractor and Contractor must revise the content of the Manual as 
required by District prior to District's approval of Contractor’s final Application for 
Payment. 

 
1.7.4. Contractor must submit a flash drive of revised Manual in final form within ten (10) days 

after receiving District’s comments.  Failure to do so will be a basis for the District 
withholding funds sufficient to protect itself for Contractor’s failure to provide a final 
Manual to the District. 

 
 

END OF DOCUMENT 
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DOCUMENT 01 78 36 
 

WARRANTIES 
 
1. GENERAL 
 

1.1. RELATED DOCUMENTS AND PROVISIONS 
 

Contractor shall review all Contract Documents for applicable provisions related to the provisions in this 
document, including without limitation: 
 

1.1.1. General Conditions, including, without limitation, Warranty/Guarantee/Indemnity;  
 

1.1.2. Special Conditions (if any);  
 

1.1.3. Supplemental Conditions (if any);  
 

1.1.4. Submittals; 
 

1.1.5. Contract Closeout and Final Cleaning; 
 

1.1.6. Operation and Maintenance Data; 
 
1.1.7. Record Documents; 

 
1.1.8. General Commissioning Requirements. 

 
1.2. FORMAT 

 
1.2.1. Flash Drive:  Flash drive shall be of sufficient size for all necessary Warranties.  
1.2.2. Cover:  Contractor shall identify each file with typed  title "WARRANTIES” and shall list 

the title of Project. 
 

1.2.3. File Structure:  Contractor shall provide the title of Project; name, address, and 
telephone number of Contractor and equipment supplier, and name of responsible 
principal.  Contractor shall identify each item with the number and title of the specific 
Specification, document, provision, or section in which the name of the Product or Work 
item is specified. 

 
1.2.4. Contractor shall separate each Warranty with folders keyed to the File Structure listing, 

providing full information and using separate typed sheets as necessary.  Contractor 
shall list each applicable and/or responsible Subcontractor(s), supplier(s), and/or 
manufacturer(s), with name, address, and telephone number of each responsible 
principal(s).  

 
1.2.5. In addition to all Warranty documentation and information required herein, Contractor 

shall provide its Guarantee as required by the Contract Documents. 
 

1.3. PREPARATION 
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1.3.1. Contractor shall obtain Warranties, executed in duplicate by each applicable and/or 
responsible Subcontractor(s), supplier(s), and manufacturer(s), within ten (10) days after 
completion of the applicable item or Work.  Except for items put into use with District's 
permission, Contractor shall leave date of beginning of time of Warranty until the date 
of Completion is determined. 

 
1.3.2. Contractor shall verify that Warranties. 

 
1.3.3. are in proper form, contain full information, and are notarized, when required. 

 
1.3.4. Contractor shall co-execute submittals when required. 

 
1.3.5. Contractor shall retain warranties until time specified for submittal. 

 
1.4. TIME OF SUBMITTALS 

 
1.4.1. Schedule of Warranties.  Contractor shall provide District with a Schedule of Warranties 

at least fourteen (14) days prior to submitting its other required submittals indicated 
herein.  This will provide District the opportunity to review the anticipated Warranties 
and make any comments, suggestions or revisions the District may require. 
 

1.4.2. For equipment or component parts of equipment put into service during construction 
with District's permission, Contractor shall submit a draft Warranty for that equipment 
or component within ten (10) days after acceptance of that equipment or component. 

 
1.4.3. On or before the Contractor submits its final application for payment, Contractor shall 

submit all Warranties and related documents in final form. The District shall indicate any 
Warranty-related Work that is being performed and incomplete at the time Contractor 
submits its final application for payment.  District will provide comments to Contractor 
and Contractor must revise the content of the Warranties as required by District prior to 
District's approval of Contractor’s final Application for Payment. 

 
1.4.4. For items of Work that are not completed until after the date of Completion, Contractor 

shall provide an updated Warranty for those item(s) of Work within ten (10) days after 
acceptance, listing the date of acceptance as start of the Warranty period. 

 
 

END OF DOCUMENT 
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SECTION 01 91 00 - GENERAL COMMISSIONING 

PART 1 – GENERAL 

1.1 RELATED SECTIONS 

A. 23 08 00 Commissioning of HVAC Systems 

B. 26 08 00 Commissioning of Electrical Systems 

1.2 DESCRIPTION OF WORK 

A. Commissioning is a systematic process of ensuring that all building systems perform 

interactively according to the design intent and the owner’s operational needs. This 

is achieved by beginning in the design phase and documenting design intent and 

continuing through construction, acceptance with actual verification of performance. 

The commissioning process shall encompass and coordinate the traditionally 

separate functions of system documentation, equipment startup, control system 

calibration, testing and balancing, performance testing and training. 

B. The Commissioning Authority (CA) will be directly hired by the Owner. The General 

Contractor that is awarded the project shall not include the cost of the 

Commissioning Authority in their price. The general contractor (and their sub- 

contractors) shall include cost for their involvement in the commissioning process as 

described in this section and other related commissioning sections, including 

completion of system readiness checklists, and demonstration of installed equipment 

to the commissioning team members during the functional performance testing 

portion of the project. 

C. Commissioning during the construction phase is intended to enhance the quality of 

system start-up and aid in the orderly completion and transfer of systems for 

beneficial use by the owner. The following objectives will be documented 

accordingly: 

1. Verify that applicable equipment and systems are installed according to the 

manufacturer’s recommendations and to industry accepted standards, that 

they meet design intent, and that they receive adequate operational checkout 

by installing contractors. 

2. Verify and document proper performance of equipment and systems. 

3. Verify that O&M documentation is provided to Owner. 

4. Verify that the Owner’s operating personnel are adequately trained. 

D. The commissioning process does not take away from or reduce the responsibility of 

the system designers or installing contractors to provide a finished product, installed 

and fully functional in accordance with the contract documents. 
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1.3 ABBREVIATIONS 

A. The following are common abbreviations used in the Specifications and in the 

Commissioning Plan. 

 

A/E- Architect and design Engineers GC- General Contractor (prime) 

CA- Commissioning Authority 

(Agent) 

MC- Mechanical Contractor 

CC Controls Contractor PC - Plumbing Contractor 

CM- Construction Manager (the 

owner’s representative) 

PM- Project Manager (of the 

Owner) 

Cx- Commissioning SRC System Readiness Checklist 

Cx Plan- Commissioning Plan document Subs- Subcontractors to General 

EC- Electrical Contractor TAB- Testing Adjusting and 

Balance Contractor 

FPT- Functional Performance Test TC- Test Coordinator 

1.4 DEFINITIONS 

A. Commissioning Plan: An overall plan that provides the structure, schedule and 

coordination planning for the commissioning process. 

B. Deferred Functional Tests: FTs that are performed later, after substantial completion, 

due to partial occupancy, equipment, seasonal requirements, design or other site 

conditions that disallow the test from being performed. 

C. Deficiency: A condition in the installation or function of a component, piece of 

equipment or system that is not in compliance with the Contract Documents (that is, 

does not perform properly or is not complying with the design intent). 

D. Design Narrative: Sections of either the Design Intent or Basis Of Design which 

describe the systems operation and principle function 
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E. Functional Performance Test (FPT): Test of the dynamic function and operation of 

equipment and systems using direct observation or monitoring methods. Functional 

testing is the dynamic testing in all modes of systems (rather than just components) 

under full operation (e.g. the chiller pump is tested interactively with the chiller 

functions to see if the pump ramps up and down to maintain the differential pressure 

set point). The systems are run through all the control system’s sequences of 

operation and components are verified to be responding as the sequences state. 

Traditional air or water test and balancing (TAB) is not functional testing, in the 

commissioning sense of the word. The commissioning authority develops the 

functional test procedures in a sequential written form, coordinates, oversees and 

documents the actual testing, which is usually performed by the installing contractor 

or vendor. Functional performance tests shall demonstrate the correct installation 

and operation of each component, system, and system-to-system interface in 

accordance with the approved plans and specifications. Functional performance 

testing reports shall contain information addressing each of the building components 

tested, the testing methods utilized, and include any readings and adjustments made. 

F. Over-written Value: Writing over a sensor value in the control system to see the 

response of a system (e.g., changing the outside air temperature value from 50F to 

75F to verify economizer operation). 

G. Sampling: Functionally testing only a fraction of the total number of identical or near 

identical pieces of equipment. 

H. Seasonal Performance Tests: FT that are deferred until the system(s) will experience 

conditions closer to their design conditions. 

I. Simulated Condition: Condition that is created for the purpose of testing the 

response of a system (e.g., applying a hair blower to a space sensor to see the 

response in a VAV box). 

J. Simulated Signal: Disconnecting a sensor and using a signal generator to send an 

amperage, resistance or pressure to the transducer and DDC system to simulate a 

sensor value. 

K. Systems Manual: Documentation of the operational aspects of the building shall be 

completed within the systems manual and delivered to the building owner or 

representative/operator 
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L. System Readiness Checklist (SRC): A checklist developed by the CA and provided to 

the contractor for execution. Completion of this checklist verifies the system or 

component has been installed in accordance with design documents and IOMs. This 

checklist is required before commencing functional testing. The signee for a specific 

contractor section in a SRC will be the same throughout the project (e.g. only one 

person will sign for the MC). 

M. Testing Coordinator (TC): Commissioning Team member appointed by GC. TC’s roles 

include distribution of SRCs between Subs & CA, ensure execution & completion of 

SRCs by Subs, collect/review completeness of SRCs for final delivery to CA, coordinate 

scheduling of functional tests, collect all required documents (eg O&Ms, training 

plans, etc) and deliver to the CA. The TC must be familiar with all of the 

commissioned equipment and possess good organizational skills. 

1.5 COMMISSIONING PROCESS 

A. The following activities describe the commissioning tasks during construction and 

the general order in which they occur. The CA coordinates all activities. 

B. Scoping Meeting: All members of the design and construction team that will be 

involved in the commissioning process meet and agree on the scope of work, tasks, 

schedules, deliverables, and responsibilities for implementation of the 

Commissioning Plan. 

C. Commissioning Plan: The Commissioning Plan provides guidance in the execution of 

the commissioning process. The Specifications take precedence over the 

Commissioning Plan. 

D. Submittals: Equipment documentation is submitted within 30 days of approval from 

the A/E of record to the CA, including detailed start-up procedures. 

E. Start-Up/System Readiness Checklists (SRC): The CA works with the Subcontractors 

to develop startup plans and documentation formats, including providing the 

Subcontractors with system readiness checklists to be completed during the startup 

process. 

F. Functional Performance Testing: The CA develops specific equipment and system 

functional performance test procedures. The Subcontractors review the procedures. 

The procedures are executed by the Subcontractors, under the direction of, and 

documented by the CA. 

G. Deficiencies and Resolution: The CA documents items of non-compliance in 

materials, installation or operation. The items are corrected at the Sub’s expense and 

the equipment or systems are retested. 
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H. Operations and Maintenance Documentation: The CA reviews the Operation and 

Maintenance documentation for completeness. 

I. Training: The CA reviews the training plans and agenda provided by the 

Subcontractors and verifies that training is completed. 

J. Commissioning Report: The CA writes the commissioning report. 

1.6 SCOPE OF WORK 

A. The following building systems will be included in the commissioning process for the 

project: 

1. Division 23 (Heating Ventilation and Air Conditioning) 

2. Division 26 (Lighting and Lighting Control Systems) 

1.7 COMMISSIONING TEAM 

A. The members of the commissioning team consist of the following members: 

1. Commissioning Authority (Agent) (CA) 

2. Owner’s Project Manager (PM) 

3. General Contractor (GC or Contractor) 

4. Architect and Design Engineers (particularly the mechanical and electrical 

engineers) 

5. Mechanical Contractor (MC) 

6. Test and Balance contractor (TAB) 

7. Controls Contractor (CC) 

8. Any other installing subcontractors or suppliers of equipment 

9. Owner’s maintenance personnel 

10. Inspector of Record 

1.8 COMMISSIONING AUTHORITY’S RESPONSIBILITIES 

A. General 

1. The CA, as leader of the commissioning team, directs and coordinates the 

commissioning activities in conjunction with the General Contractor. All 

members work together to fulfill their contracted responsibilities and meet the 

objectives of the contract documents. 
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2. Within 30 days prior to equipment startup, the CA will schedule and conduct a 

commissioning scope meeting with the entire commissioning team in 

attendance. Meeting minutes will be distributed to all parties by the CA. CA 

will revise the Commissioning Plan to its “final” version from information 

gathered at the meeting and will distribute to all parties. 

3. The CA will work with the CM & GC according to established protocols to 

schedule the commissioning activities. The CA will provide sufficient notice to 

the CM & GC for scheduling commissioning activities. The GC will integrate all 

commissioning activities into the master schedule. All parties will address 

scheduling problems and make necessary notifications in a timely manner to 

expedite the commissioning process. 

4. The CA will provide the initial schedule of primary commissioning events at 

the commissioning scope meeting. The Commissioning Plan provides a 

format for this schedule, as included in the Cx Plan. As construction 

progresses, more detailed schedules will be developed by the GC. 

5. The CA is not responsible for design concept, design criteria, compliance with 

codes, design or general construction scheduling, cost estimating, or 

construction management. The CA may assist with problem-solving non- 

conformance or deficiencies, but ultimately that responsibility resides with the 

general contractor and the A/E. The primary role of the CA is to develop & 

coordinate the execution of a testing plan, observe & document 

performance—that systems are functioning in accordance with the 

documented design intent & in accordance with the contract documents. The 

Contractors will provide all tools or the use of tools to start, check-out & 

functionally test equipment and systems. 

6. The CA will not release, revoke, alter, or enlarge on requirements of design 

documents. 

7. The CA will not directly approve or accept any portion of construction work. 

B. Construction and Acceptance Phase 

1. Coordinates and directs the commissioning activities in a logical, sequential & 

efficient manner using consistent protocols and forms, centralized 

documentation, clear & regular communications & consultations with all 

necessary parties, frequently updated timelines & schedules and technical 

expertise. 

2. Coordinate the commissioning work and, with the GC & CM, ensure that 

commissioning activities are being scheduled into the master schedule. 

3. Revise the Commissioning Plan as required. 
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4. Plan and conduct a commissioning scoping meeting & other commissioning 

meetings as necessary. 

5. Request and review additional information required to perform 

commissioning tasks, including O&M materials, contractor start-up and 

checkout procedures. 

6. Before startup, gather & review the current control sequences & interlocks 

and work with contractors and design engineers until sufficient clarity has 

been obtained, in writing, to be able to write detailed testing procedures. 

7. Write and distribute System Readiness Checklists. 

8. Perform site visits to observe component & system installations as needed. 

9. Approve SRCs and their completion as submitted by TC for CA’s review. CA 

shall perform selected site observation and spot checking as needed. 

10. Review TAB execution plan. 

11. Approve air and water systems balancing by spot testing, reviewing completed 

reports and by selected site observation. 

12. Create the FPT procedures for equipment and systems with input & review 

by GC/Subs. Submit to CM for review, and for approval if required. 

13. Coordinate, witness and approve manual FT performed by installing 

contractors. Coordinate retesting as necessary until satisfactory performance is 

achieved. 

14. Maintain a master deficiency and resolution log. Provide the CM with written 

progress reports and test results with recommended actions. 

15. Compile and maintain a commissioning issues log. 

16. Provide a final commissioning report. 

17. Throughout the commissioning process, document that equipment and 

systems are installed and perform in accordance with design documents. 

1.9 DESIGN TEAM RESPONSIBILITIES 

A. Construction and Acceptance Phase 

1. Attend the commissioning scope meeting. 

2. Attend selected commissioning team meetings. 

3. Perform normal submittal review, construction observation, as-built drawing 

preparation, O&M manual preparation, etc., as contracted. 

4. Provide any design narrative documentation requested by the CA. 

5. Review construction and issue punch lists as required. 
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6. Provide design intent and sequence of operation documentation as required 

by the CA. 

7. Assist and Coordinate resolution of system deficiencies identified during 

commissioning or review, according to the contract documents. 

8. Approve TAB report prior to distribution to the CA. 

9. Prepare and submit final as-built design intent documentation for inclusion in 

the O&M manuals. 

10. Review and approve the O&M manuals. 

1.10 OWNER’S REPRESENTATIVE (PM) RESPONSIBILITIES 

A. Construction and Acceptance Phase 

1. Manage the contract of the CA 

2. Facilitate the coordination of the commissioning work by the CA. 

3. Ensure with CA & GC that commissioning activities are being scheduled into 

the master schedule. 

4. Review the final Commissioning Plan. 

5. Attend commissioning scope meeting and other commissioning team 

meetings. 

6. Furnish to CA copies of all construction documents, addenda, change orders 

for commissioned equipment. 

7. Review and approve CA generated FPT procedures prior to testing. 

8. Observe SRC completion & FPT’s for systems to be commissioned. 

9. Review commissioning progress and deficiency reports. 

10. Coordinate the resolution of non-compliance and design deficiencies 

identified in all phases of commissioning. 

11. Assign operation and maintenance personnel and schedule them to 

participate in commissioning team activities. 

12. Assist the GC in coordinating the training of owner personnel. 

13. Provide required IP addresses to controls contractor for setting up remote 

access to controls systems. 

1.11 GENERAL CONTRACTOR (GC) RESPONSIBILITIES 

A. Construction and Acceptance Phase 

1. Facilitate the coordination of the commissioning work by the CA. 
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2. Ensure with CA that commissioning activities are being scheduled into the 

master schedule. 

3. Appoint TC for management of SRCs. 

4. Include the cost of commissioning in the total contract price. Include all 

special tool and instruments (only available from vendor, specific to a piece of 

equipment) required for testing in base bid price. 

5. Furnish a copy of all construction documents, addenda, change orders and 

approved submittals and shop drawings related to commissioned equipment 

to the CA. 

6. Provide a copy of O&Ms, equipment and contractor warranties, startup reports, TAB 

reports, Title 24 forms and any other necessary documents for commissioned 

equipment to the CA. 

7. Provide submittals for systems to be commissioned to the engineer of record 

and the CA. 

8. In each purchase order or subcontract written, include requirements for 

submittal data, O&M data, commissioning tasks and training. 

9. Provide equipment sequences of operation and final calibration point to point 

reports to the CA. 

10. Ensure that all Subs execute their commissioning responsibilities according to 

the contract documents and schedule. 

11. Attend commissioning scope meeting and other necessary meetings 

scheduled by the CA to facilitate the Cx process. 

12. Coordinate with subs on construction progress & equipment readiness for 

SRC completion. 

13. Coordinate with CA on construction progress & system readiness for FT 

completion. Provide the CA ten (10) day advance notice so that system start- 

up and functional testing can begin. 

14. Provide input on functional test scripts. 

15. Pre-test all systems and equipment using functional test scripts prior to formal 

testing in presence of commissioning agent. 

16. Coordinate with Subs to assist in and execute functional tests for verification 

by the CA. 

17. Resolve system deficiencies identified during commissioning process. 

18. Coordinate with Subs to execute re-testing of deficient systems and 

equipment. 

19. Coordinate the training of owner personnel. Submit an owner training plan to 

the CA for review and approval. 
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20. Video record training sessions and provide to owner. 

21. Provide trend logs or remote access from the controls system to the CA for review. 

22. Prepare O&M manuals, according to the Contract Documents, including 

clarifying and updating the original sequences of operation to as-built 

conditions. 

23. Responsible for certifying that the work is complete and systems are 

operational according to design documents. 

24. Complete CALGreen closeout documentation as required. 

1.12 EQUIPMENT SUPPLIERS 

A. Provide all requested submittal data, including detailed start-up procedures and 

specific responsibilities of the Owner to keep warranties in force. 

B. Assist in equipment testing per agreements with Subs. 

C. Include all special tools and instruments (only available from vendor, specific to a 

piece of equipment) required for testing equipment according to these Contract 

Documents in the base bid price to the Contractor, except for stand-alone data 

logging equipment that may be used by the CA. 

D. Provide equipment sequence of operation and testing procedures as requested by 

CA. 

E. Review test procedures for equipment installed (or started up) by factory 

representatives. 

1.13 SYSTEMS TO BE COMMISSIONED 

A. The following systems will be commissioned in this project: 

1. HVAC Systems 

2. Building Management System 

3. Lighting and Lighting Control Systems 
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1.14 COMMISSIONING DOCUMENTATION 

A. Commissioning Plan: Prior to permit issuance, a commissioning plan shall be 

completed to document how the project will be commissioned. Provided as part of 

the bid documents, is binding on the Contractor. The commissioning plan provides 

guidance in the execution of the commissioning process. Just after the initial 

commissioning scoping meeting the CA will update the plan which is then considered 

the “final” plan, though it will continue to evolve and expand as the project 

progresses. The specifications will take precedence over the Commissioning Plan. 

The commissioning plan shall include the following: 

1. General project information 

2. Commissioning goals 

3. Systems to be commissioned 

4. Commissioning team information 

5. Commissioning process activities, schedules and responsibilities 

B. The Owner Project Requirements and Basis of Design shall be incorporated into the 

drawings, specifications and other design documents. 

C. Commissioning Report: A final summary report by the CA will be provided to Owner. 

The report will focus on evaluating commissioning process issues. System Readiness 

Checklists, functional tests and monitoring reports will not be part of the final report. 

For each piece of commissioned equipment, the report should contain the 

disposition of the commissioning authority regarding the adequacy of the 

equipment, documentation and training meeting the contract documents in the 

following areas: 

1. Description of Commissioning Scope 

2. System Readiness Checklists and Equipment Start-Up 

3. Functional Performance Testing Results 

4. Training documentation and evaluation 

5. Outstanding Issues 

6. Recommendations 

1.15 SUBMITTALS 

A. The CA employs the submittals and IO&Ms to develop the SRCs and FPT’s. The CA 

shall review submittals for conformance with construction documents, OPR, & BOD. 

Submittals provided to the CA must have been approved by the A/E. 
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B. The A/E will review & approve commissioned equipment submittals for conformance 

to the contract documents as it relates to the commissioning process, the functional 

performance of the equipment, & adequacy for developing test procedures. This 

review shall verify compliance with equipment specifications. The A/E will notify the 

CM or PM of items missing or areas that are not in conformance with contract 

documents and which require resubmission. 

C. A/E or GC shall provide a complete & approved submittal package to the CA. 

D. The CA may request additional design narratives from the A/E and Controls 

Contractor, depending on the completeness of the design intent documentation and 

sequences provided in the specifications. 

E. Equipment submittals to the CA do not constitute compliance for O&M manual 

documentation. The IO&M manuals are furnished separately by the Contractor. CA 

shall review them for development of the SRCs and FPTs. IO&M manuals shall be 

provided with the approved submittals. 

F. Contractor shall provide/submit the following documents to the CA: 

1. Revised construction schedule including commissioning tasks. 

2. Equipment submittals for all commissioned equipment. 

3. Sequences of operation for all commissioned equipment. 

4. Control diagrams for all commissioned equipment. 

5. Final testing and balancing report. 

6. Energy code compliance forms – if applicable. 

7. Completed SRCs. 

8. Manufacturer IO&Ms for commissioned equipment. 

9. Training plan for commissioned systems. 

10. As-built control sequences and construction drawings. 
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PART 2 – PRODUCTS 

2.1 TEST EQUIPMENT 

A. See Schedules on Drawings for equipment data. Furnish and install all equipment in 

All standard testing equipment required to perform startup and initial checkout and 

required functional performance testing shall be provided by the Division contractor 

for the equipment being tested. E.G. the MC of Division 23 shall ultimately be 

responsible for all standard testing equipment for the HVAC system and controls 

system in Division 23, except for equipment specific to and used by TAB in their 

commissioning responsibilities. 

B. Special Tools: Special equipment, tools and instruments (only available from vendor, 

specific to a piece of equipment) required for testing equipment, according to these 

Contract Documents shall be included in the base bid price to the Contractor and left 

on site. Stand-alone data logging equipment used by the CA shall not be subject to 

this requirement. 

2.2 RECORDING 

A. The GC shall digitally record the audio and visual of selected trainings: 

1. HVAC and Controls 

2. Lighting and Lighting Controls 

B. An introduction shall be made at the beginning of each recording, identifying what 

equipment is being illustrated, where it is located and who the trainer is. 

C. Recording shall be accomplished with a tripod when possible and performed in an 

expert manner so that the issues being discussed are clearly illustrated and 

instructions clearly audible. A high quality camera shall be used and additional light 

provided if ambient light is insufficient. 

D. Media shall be clearly labeled with the equipment, date, trainer and segment 

duration. 

E. The digital visual and audio recording shall be bookmarked at each training with an 

index/table of contents provided and recorded on the DVD. The bookmarks will 

clearly indicate which equipment is being presented and the format will allow search 

and go-to functions for rapidly locating training segments. 

F. An original and one copy of the recordings shall be submitted to the OWNER. 
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PART 3 – EXECUTION 

3.1 COMMISSIONING PROCESS 

A. The following narrative provides a brief overview of the typical commissioning tasks 

during design and construction and the general order in which they occur: 

1. CA reviews updated OPR, BOD, and design documents to ensure feedback 

comments have been reviewed. 

2. CA develops draft commissioning plan for review by the design team. After 

the scope meeting, the CA will update the Cx Plan and provide the final plan 

to the commissioning team. 

3. Equipment documentation is submitted to the CA after submittal approval by 

the A/E. 

4. The CA develops the System Readiness Checklists and provides these to the 

TC to be completed during the startup process. 

5. In general, the checkout and performance verification proceeds from simple to 

complex; from component level to equipment to systems and intersystem 

levels with the SRCs being completed before FPT’s. 

6. SRCs will be developed and issued after receipt of A/E approved submittals 

and IO&Ms by the CA. 

7. Commissioning during construction begins with a scope meeting conducted 

by the CA where the commissioning process is reviewed with the 

commissioning team members. 

8. TC shall deliver one set of blank SRCs to Subs. TC shall collect all completed 

SRCs and deliver package to CA. 

9. The Subs, under their own direction, execute the system start-ups and their 

completion on the SRCs. The completed SRCs are returned to the TC to be 

returned to the CA for review. 

10. The CA develops specific equipment and system FPT procedures. 

11. The FPT procedures are executed by the Subs under the direction of the CA 

and documented by the CA. 

12. Items of non-compliance in material, installation or setup are corrected at the 

Sub’s expense (including the CA’s time and expenses) and the system is 

retested. The General Contractor is responsible for collecting cost and 

expenses for retesting. 

13. GC shall bear all costs should the CA receive any incomplete SRCs and the CA 

is required to complete the SRCs to support the construction schedule. 

Mike Torres
Text Box
ADDENDUM #1



Mt Diablo Unified School District 

Meadow Homes Elementary Campus Modernization 

Construction Documents – Increment 02 

Project # 23119.02 

General Commissioning 01 91 00 - 15 

 

 

14. The CA provides functional test forms to the GC for review. Close 

coordination is especially required between the CA and the CC to ensure 

successful development of the functional tests. 

15. CA witnesses all functional tests executed by the subs under the direction of 

the CA. 

16. CA to verify control system trend capability and data storage. 

 
17. Any required re-tests are conducted as determined by the CA. Any associated 

costs with re -tests, including the CA’s time and expenses will be charged back 
to the GC and may be collected from the subs. 

18. Training plans are developed and provided to the Owners representative for 

review. 

19. Training is conducted by the Subs and verified by the CA. 

20. Functional tests and training is finished before Substantial Completion. 

21. Final commissioning report is written. 

3.2 SYSTEM READINESS CHECKLIST 

A. Procedure: The following procedures apply to all equipment to be commissioned as 

listed in the Commissioning Plan. Mechanical, plumbing, & electrical commissioning 
specification sections describe subcontractor responsibilities 

B. General: The SRC for a given system must be successfully completed prior to formal 
functional performance testing of equipment or subsystems of the given system. The 
Checklist is developed as follows: 

1. A/E approved submittals are provided to CA by A/E or GC. 

2. IO&M manuals provided to CA by GC. 

3. CA develops SRCs from IO&Ms and submittal information. 

C. Execution of the SRC 

1. CA provides SRC to TC. 

2. Installing contractor obtains documentation from TC and any specific 

manufacturer start-up, including checklists from the O&M. 

3. TC coordinates execution of the equipment start-up among Subs per 

construction schedule. 

4. Subs complete start-up and complete SRCs. 

5. Only individuals that have direct knowledge and witnessed the start-up shall 

sign and complete the SRC. 

Mike Torres
Text Box
ADDENDUM #1



Mt Diablo Unified School District 

Meadow Homes Elementary Campus Modernization 

Construction Documents – Increment 02 

Project # 23119.02 

General Commissioning 01 91 00 - 16 

 

 

6. All completed SRCs are returned to TC to be provided to the CA for review 

and approval. 

D. Deficiencies, Non-Conformance and Approval in Checklists and Startup 

1. The Subs shall clearly list any outstanding items of the initial start-up on the 

SRC. 

2. The SRC and any outstanding deficiencies are provided to the CA within one 

week of test completion. 

3. The CA reviews the SRC & shall work with the Subs & vendors to correct and 

retest deficiencies or uncompleted items at contractor’s expense (including 

CA’s time). The installing Subs or vendors shall correct all areas that are 

deficient or incomplete in the checklists and tests in a timely manner. Subs 

shall notify the CA as items have been corrected. Start-up report shall be 

updated as deficiencies are resolved. 

4. Items left incomplete, which later cause deficiencies or delays during 

functional testing may result in additional costs due to either CA interventions 

or construction delay liquidated damages to the responsible party. Any SRCs 

that required CA to complete will result in additional charges to the GC that 

may be collected from installing sub. 

3.3 FUNCTIONAL PERFORMANCE TESTING 

A. This sub-section applies to all commissioning functional testing for all divisions. 

B. Equipment: The general list of equipment to be commissioned is found in the 

Commissioning Plan. 

C. See Mechanical, plumbing, & electrical commissioning specification sections for Subs 

responsibilities. 

D. Objectives and Scope. 

1. The objective of FPT’s is to demonstrate that each system is operating 

according to the documented design intent and contract documents. FPT’s 

facilitate bringing the systems from a state of substantial completion to full 

dynamic operation. Additionally, during the testing process, areas of deficient 

performance are identified and corrected, improving the operation and 

functioning of the systems. 
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2. In general, each system should be operated through all modes of operation 

(seasonal, occupied, unoccupied, warm-up, cool-down, part- and full-load) 

where there is a specified system response. Verifying each sequence in the 

sequences of operation is required. Proper responses to such modes and 

conditions as power failure, freeze condition, low oil pressure, no flow, 

equipment failure, etc. shall also be tested. 

E. Development of Test Procedures. 

1. Before test procedures are written, the CA shall obtain all requested 

documentation and a current list of change orders affecting equipment or 

systems, including an updated points list, control sequences and parameters. 

Each Sub or vendor responsible to execute a test, shall provide assistance to 

the CA in developing the procedures (answering questions about equipment, 

operation, sequences, etc.). Prior to execution, the CA shall provide a copy of 

the test procedures to the Sub(s) who shall review the tests for feasibility, 

safety, equipment and warranty protection. The CA may submit the tests to 

the A/E for review, if requested. 

F. Test Methods. 

1. FPT’s and verification may be achieved by manual testing (persons 

manipulate the equipment and observe performance) or by monitoring the 

performance and analyzing the results using the control system’s trend log 

capabilities or by stand-alone data loggers. 

2. Simulated Conditions. Simulating conditions (not by an overwritten value) 

shall be allowed, though timing the testing to experience actual conditions is 

encouraged whenever practical. 

3. Overwritten Values. Overwriting sensor values to simulate a condition, such as 

overwriting the outside air temperature reading in a control system to be 

something other than it really is, shall be allowed, but shall be used with 

caution and avoided when possible. Such testing methods often can only test 

a part of a system, as the interactions and responses of other systems will be 

erroneous or not applicable. Simulating a condition is preferable. e.g., for the 

above case, by heating the outside air sensor with a hair blower rather than 

overwriting the value or by altering the appropriate setpoint to see the desired 

response. Before simulating conditions or overwriting values, sensors, 

transducers and devices shall have been calibrated. 
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4. Altering Setpoints. Rather than overwriting sensor values, and when 

simulating conditions is difficult, altering setpoints to test a sequence is 

acceptable. For example, to see the AC compressor lockout work at an 

outside air temperature below 55F, when the outside air temperature is above 

55F, temporarily change the lockout setpoint to be 2F above the current 

outside air temperature. 

5. Indirect Indicators. Relying on indirect indicators for responses or 

performance shall be allowed only after visually and directly verifying and 

documenting, over the range of the tested parameters, that the indirect 

readings through the control system represent actual conditions and 

responses. Much of this verification is completed during completion of the 

start-up plan. 

6. Setup. Each function and test shall be performed under conditions that 

simulate actual conditions as close as is practically possible. The Sub 

executing the test shall provide all necessary materials, system modifications, 

etc. to produce the necessary flows, pressures, temperatures, etc. necessary to 

execute the test according to the specified conditions. At completion of the 

test, the Sub shall return all affected building equipment and systems, due to 

these temporary modifications, to their pre-test condition. 

7. Sampling. Multiple identical pieces of non-life-safety or otherwise non-critical 

equipment may be functionally tested using a sampling strategy. No 

sampling by Subs is allowed for SRCs or FPT’s. Should frequent failures during 

testing require more troubleshooting than verification, the CA shall stop the 

testing and require the responsible Sub to perform and document a checkout 

of the remaining units. 

G. Coordination and Scheduling 

1. The Subs through the TC shall provide sufficient notice to the CA of their 

completion schedule for the SRCs and startup of all equipment and systems. 

The CA shall schedule functional tests through the CM, GC and affected Subs. 

The CA shall direct, witness and document the FPT’s of all equipment and 

systems. The Subs shall execute the tests. 

2. In general, functional testing is conducted after completion of the start-up 

plan. The control system is sufficiently tested and approved by the CA before 

it is used for TAB or to verify performance of other components or systems. 

The air balancing and water balancing is completed and debugged before 

functional testing of air-related or water-related equipment or systems. 

Testing proceeds from components to subsystems to systems. When the 

proper performance of all interacting individual systems has been achieved, 

the interface or coordinated responses between systems is checked. 
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H. Deficiencies, Non-Conformance, and Approval in Checklists and Startup: 

1. The Subcontractors shall clearly list any items of the start-up and functional 

procedures not successfully completed at the bottom of the form or on an 

attached sheet. The procedures form and any outstanding deficiencies are 

provided to the CA within two days of test completion. 

2. The CA reviews and verifies all functional checklists and start-up reports and 

recommends approval to the PM. The CA assists the Subcontractors and 

vendors to correct and retest deficiencies or uncompleted items, involving 

other members of the commissioning team as necessary. 

3.4 DEFICIENCY RESOLUTION 

A. Documentation 

1. The CA shall witness and document the results of all FPT’s using the specific 

procedural forms developed for that purpose. Prior to testing, these forms are 

provided to the GC for review and approval and to the Subs for review. 

B. Non-Conformance. 

1. The CA shall record the results of the FPT on the procedure or test form. All 

deficiencies shall be noted and reported to the GC and CM on a standard non- 

compliance form. 

2. Corrections of minor deficiencies identified may be made during the tests at 

the discretion of the CA. In such cases the deficiency and resolution will be 

documented on the procedure form. 

3. Every effort will be made to expedite the testing process and minimize 

unnecessary delays, while not compromising the integrity of the procedures. 

The CA does not have the authority to overlook deficient work or loosen 

acceptance criteria to satisfy scheduling or cost issues. 

4. If commissioning for equipment or systems is delayed by Owner occupancy 

requirements or other unforeseen conditions, the CA will coordinate 

completion with Owner’s schedule. This may involve testing conducted 

outside of normal occupancy hours. Contractor assistance will still be required 

to conduct functional testing outside of normal occupancy hours without any 

additional cost to the owner. 

5. If a deficiency is identified, the CA shall discuss the issue with the executing 

contractor. 

a. When there is no dispute on the deficiency and the Sub accepts 

responsibility to correct it: 
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1) The CA documents the deficiency, records the Sub’s response, and 

proceeds with remaining FPT’s. The Sub corrects the deficiency and 

certifies that the equipment is ready to be retested and coordinates 

retesting with the GC and CA. 

2) The CA reschedules the test and the test is repeated. 

b. If there is a dispute about a deficiency, regarding whether it is a 

deficiency or who is responsible: 

1) The deficiency shall be documented with the Sub’s response and a 

copy given to the GC and to the Sub representative assumed to be 

responsible. 

2) Resolutions are made at the lowest management level possible. 

Other parties are brought into the discussions as needed. Final 

interpretive authority is with the A/E. Final acceptance authority is 

with the Project Manager. 

3) Once the interpretation and resolution have been decided, the 

appropriate party corrects the deficiency and certifies the equipment 

is ready for retesting. The CA reschedules the test and the test is 

repeated until satisfactory performance is achieved. 

6. Cost of Retesting 

a. The cost for the Sub to retest a functional test, if they are responsible for 

the deficiency, shall be borne by the Sub. If the Sub is not responsible, 

any cost recovery for retesting costs shall be negotiated with the GC. 

b. The time for the CA and CM to direct any retesting required because a 

specific SRC, reported to have been successfully completed, but 

determined during functional testing to be faulty, will be backcharged to 

the GC, who may choose to recover costs from the party responsible for 

executing the faulty SRC. 

7. The Contractor shall respond in writing to the CA and CM at least as often as 

commissioning meetings are being scheduled concerning the status of each 

apparent outstanding discrepancy identified during commissioning. 

Discussion shall cover explanations of any disagreements and proposals for 

their resolution. 

8. The CA retains the original non-conformance forms until the end of the 

project. 

C. Failure Due to Manufacturer Defect 
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1. If 10% of identical pieces (size alone does not constitute a difference) of 

equipment fail to perform to the contract documents (mechanically or 

substantively) due to manufacturing defect, not allowing it to meet its 

submitted performance spec, all identical units may be considered 

unacceptable by the CM or PM. In such case, the Contractor shall provide the 

Owner with the following: 

a. Within one week of notification from the CM or PM, the Contractor or 

manufacturer’s representative shall examine all other identical units 

making a record of the findings. The findings shall be provided to the 

CM or PM within two weeks of the original notice. 

b. Within two weeks of the original notification, the Contractor or 

manufacturer shall provide a signed and dated, written explanation of the 

problem, cause of failures, etc. and all proposed solutions which shall 

include full equipment submittals. The proposed solutions shall not 

significantly exceed the specification requirements of the original 

installation. 

c. The CM or PM will determine whether a replacement of all identical units 

or a repair is acceptable. 

d. One example of the proposed repair solution will be installed by the 

Contractor and the CM will be allowed to test the installations for up to 

one week, upon which the CM or PM will decide whether to accept the 

solution. 

e. Upon acceptance, the Contractor and/or manufacturer shall replace or 

repair all identical items, at their expense and extend the warranty 

accordingly, if the original equipment warranty had begun. The 

replacement/repair work shall proceed with reasonable speed beginning 

within one week from when parts can be obtained. 

D. Approval 

1. The CA notes each satisfactorily demonstrated function on the test form. The 

CA recommends acceptance of each test to the Owner. The Owner gives final 

approval for acceptance. 

 

 

3.5 OPERATIONS AND MAINTENANCE DOCUMENTATION 

A. The contractor will provide the owner with complete operations and maintenance 

information. Contractor to provide at a minimum: 
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1. Basic operation (i.e. narratives of basic equipment operation, interfaces, 

interlocks, and interaction with other equipment & systems, initial 

maintenance provided by the contractor). 

2. General site operating schedules (i.e. instructions for changes in major system 

operating schedules, instructions for changes in major system holiday and 

weekend schedules). 

3. Basic troubleshooting (i.e. cite recommended troubleshooting procedures 

specific to major systems and equipment, manual operation procedures, 

standby/backup/bypass operation procedures, major system power fail resets 

and restarts, trend log listing). 

4. Recommended maintenance events log (i.e. HVAC air filter replacement 

schedule and log, building control system sensor calibration schedule and 

log). 

B. Electronic O&M manuals shall be provided for all commissioned systems. Electronic 

O&M manuals shall consist of all hard-copy O&M manual data in searchable pdf files 

in a logical folder structure with descriptive file names which make it clear what the 

manual includes. In all cases, this requires renaming the files from any O&M’s cryptic 

numeric file names. 

C. Where electronic data from the manufacturer contains data about other models and 

features not included in this project, the contractor shall mark the applicable model 

and features for the equipment in this job in the pdf, so the operations staff can 

readily identify what equipment model and features in the electronic O&M apply to 

this building. 

3.6 TRAINING OF OWNER PERSONNEL 

A. Coordination: The GC shall be responsible for training coordination and scheduling 

and ultimately for ensuring that training is completed. 

B. A program for training of the appropriate maintenance staff for each equipment type 

and/or system shall be developed and documented in the commissioning report. 

C. In addition to these general requirements, the specific training requirements of 

Owner personnel by Subs and vendors is specified in Division 21, 23 and 26 . Each 

Sub and vendor responsible for training will submit a written training plan to the CA 

for review and approval prior to training. The plan will cover the following elements: 

1. System/equipment overview 

2. Intended audience 

3. Location of training 
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4. Objectives 

5. Subject covered 

6. Duration of training on each subject 

7. Instructor for each subject 

8. Instructor qualifications 

9. Methods (lecture, video, site walk-through, written handouts, etc) 

10. Review and demonstration of servicing/preventative maintenance 

11. Review of record drawings on the system/equipment 

D. For the primary HVAC equipment, the controls contractor shall provide a short 

discussion of the control of the equipment during the mechanical or electrical 

training conducted by others. 

E. Training shall cover a review of the written O&M instructions emphasizing safe and 

proper operating requirements, preventative maintenance, special tools needed and 

spare parts inventory suggestions. The training shall include start-up, operation in all 

modes possible, shut-down, seasonal changeover, as applicable, and any emergency 

procedures. 

F. The trainings will be tailored to the needs and skill-level of the trainees and be 

oriented to the specific system installed in this project. 

G. The contractor shall record the training sessions and provide the owner with a 

training manual and digital copies of the training sessions. 

3.7 DEFERRED TESTING 

A. Unforeseen Deferred Tests: If any check or test cannot be completed due to the 

building structure, required occupancy condition or other deficiency, execution of 

checklists and functional testing may be delayed upon approval of the PM. 

B. Additional, missing or incomplete functional testing will be done by CA and will back 

charge to the responsible party. GC is responsible for collecting these charges and 

expenses from subcontractors. 

3.8 FINAL REPORT 

A. The final commissioning report shall include an executive summary, list of 

participants and roles, brief building description, overview of commissioning and 

testing scope and a general description of testing and verification methods. 

Outstanding non-compliance items shall be specifically listed. 

END OF SECTION 01 91 00 
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1.0 PART 1 - GENERAL 

1.1 RELATED DOCUMENTS

A. Drawings (architectural, structural and/or mechanical) and general provisions of the
Contract, including General and Supplementary Conditions of the Specification,
apply to work specified in this Section.

B. Related work specified elsewhere in the Specification is included in the following
sections: 

Section 01010 - Summary of Work
Section 01040 - Project Coordination
Section 01045 - Cutting and Patching 
Section 01546 - Safety and Health
Section 02070 - Selective Demolition
Section 02081 - Asbestos-Containing Materials (ACM) Abatement
Section 05120 - Structural Steel
Section 15050 - Basic Mechanical Materials and Methods
Section 16050 - Basic Electrical Materials and Methods

C. The following Lead-Based Paint (LBP) Abatement /  Hazard Control Specifications
for Meadow Homes Elementary School, 1371 Detroit Ave., Concord, CA 94520,
shall be fully complied with by the Contractor.

 
1.2 SCOPE OF WORK 

A. LBP Components:

LBP was identified on an interior window frames door frame components. A few
others were identified as Lead-Containing Paint (LCP). The ceramic tile in the
restrooms were characterized and determined to be California Restricted Hazardous
waste. For the purposes of these specifications, assume all paint on the clerestory &
store front window systems as LBP. 

B. LBP  hazard control procedures shall be followed whenever LBP/LCP components
are impacted.  .

C. The Contractor shall provide all labor, materials, tools equipment, supervision and
incidentals necessary to perform the work of lead-based paint (LBP) removal under
this specification.  After removal, the areas disturbed shall be cleaned and tested in
accordance with the procedures outlined herein.

D. This specification, and related documents, shall constitute the definition of the

LEAD BASED PAINT STABILIZATION 02071-1



Lead-Based Paint abatement / hazard control project.

NOTE: The Contractor shall phase his work so that under no circumstances,
will allow the co-mingling of asbestos-containing material and lead-
based paint wastes. Furthermore, the Contractor shall bring clean
HEPA vacuums with new HEPA filters. These shall be DOP tested
and labeled for asbestos or lead use only. 

1.3 DESCRIPTION OF WORK  

The description of the LBP abatement / hazard control procedures for referenced
project are summarized below to assist the Contractor in developing a general
understanding of the flow of the work process.  It is not intended, nor shall it
relieve the Contractor of any legislative, regulatory, or contractual responsibilities
associated with the work.  

A. Baseline Assessments:

1. The Contracting Officer (hence referred to as the Owner) or his represent may
conduct baseline wipe tests on the interior window sills / floors affected by the
project area and within the planned containment areas.  These wipe tests may
either be conducted at the beginning of the day on which LBP abatement work
is scheduled, or on the day before work is scheduled.  In no case shall the
baseline wipe tests be collected more than seventy-two (72) hours prior to
scheduled LBP abatement work.

2. The wipe tests are intended to provide information on the extent of lead dust
contamination prior to the start of any work, including set-up, in the project
area.  They are not intended to relieve the Contractor from attaining final
clearance standards.

NOTE:  All LBP removal work, including final wipe clearances (when
applicable), must be  completed by the abatement Contractor before any other
trades are allowed to begin work on the abated area/surface.  Baseline wipe
tests provide information on the overall degree of lead contamination, or lack
thereof, prior to the start of abatement and/or construction work.

3. The Owner may elect to discontinue the baseline assessments once a reliable
database has been established.

B. Work Area Preparation & Inspection:

1. Work Area Preparation

a. For LBP Removal, the Contractor shall HEPA vacuum the horizontal
surfaces in the work area.

 
2. The Contractor shall request the Owner or his Representative to inspect the
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work area containment/enclosure.

C Worker Protection Overview:

1. LBP Abatement Work:

a. According to Cal/OSHA this work is classified as a Trigger Task I,
therefore are required to wear disposable suits, half-mask air-purifying
respirators equipped with HEPA filters. 

b. Disposable (Tyvek-like) coveralls and booties shall be provided to each
worker.  

c. Workers shall abide by the work and hygienic practices specified herein. 

d. An on-site, portable, centrally-located hand & face washing is required. 
Removal of soiled, disposable suits, washing of hands and face are
required prior to lunch, breaks and at the end of the shift.  

D. LBP Abatement & Visual Clearance:

4. For LBP Abatement:  After visual inspection and approval of the containment
by the industrial hygienist, the Contractor shall begin removal. The
containment at a minimum shall be two (2) layers of 6-mil poly on the ground
extended, at minimum, ten (10') feet away from the exterior wall.
Additionally, a barrier, such as contractor orange plastic web, shall also be
erected demarcating the work area.  
a. The Contractor shall completely remove all of the window systems,

selected walls and ceramic tile per the demolition plans.
  

b. The removed LBP components shall be wrapped with 6-mil plastic,
ensuring a sight seal with duct tape. Enviro-STAR shall collect
representative LBP components i.e., window frames, walls for laboratory
characterization to determine proper waste disposal. 

c. The entire work area shall be tripled-cleaned and the Contractor shall
request a visual inspection by the Contracting Officer or his
Representative (See Final Clean-Up Procedures for details).  

d. Failure to meet clearance standards will require the Contractor to re-clean
the interior of the containment system and retest.

E. The Contractor is responsible for the "initial determination", as required by the
OSHA Construction Lead Standard.  The Contractor shall also conduct periodic
exposure monitoring of employees to assure compliance.  The Contracting Officer
may conduct area monitoring within the containment and in the surrounding work
areas during periods of active LBP disturbance.
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1.4 EXISTING SITE CONDITIONS

F. Accident Prevention:  Due to the fact that many of the building systems will be
operating at all times during the project, the  lock out, tag out procedures (if
applicable) must be strictly followed to avoid potentially serious accidents and/or
electrocution of Contractor personnel.   

1.5 DEFINITIONS AND ABBREVIATIONS 

The following definitions apply to the work of this specification:

1. AA - Atomic absorption.

2. AC - Alternating current.

3. ACCREDITED LABORATORY - A laboratory which is accredited by the
American Industrial Hygiene Association, participates in the Proficiency
Analytical Program (PAT), and is accredited by the State of California's
Environmental Laboratory Accreditation Program.

4. ACCURACY - The degree to which a measurement process determines a
known amount of lead or other component in a particular reference material.

5. ACTION LEVEL - The point at which something is required due to the
presence of lead.  For example, the OSHA action level for airborne lead is 30
µg/m3.

6. AIR MONITORING (air sampling) - The process of measuring the lead
content of a specific volume of air using the National Institute for
Occupational Safety and Health (NIOSH) method or other method approved
by the Contracting Officer of his Representative.  Flow rate and sample
volume shall be in accordance with the method chosen.  Also see Area
Monitoring and Exposure Monitoring.

7. AIRLOCK - A system for permitting ingress or egress without permitting air
movement between a contaminated area and an uncontaminated area, typically
consisting of two curtained doorways at least 6 feet apart.

8. AMENDED WATER - A water to which a surfactant, such as trisodium
phosphate, has been added.

9. ANSI - American National Standards Institute.

10. AREA MONITORING - Air monitoring of lead concentrations within the lead
abatement area and outside the lead area, which is a representative of the
ambient airborne concentration of lead.  Also   see Exposure Monitoring.

11. ASHRAE - American Society of Heating, Refrigerating and Air- Conditioning
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Engineers.

12. ASME - American Society of Mechanical Engineers.

13. ASSOCIATED SURFACE - Interior/exterior walls, hangers, duct work, duct
work insulation, conduit, electrical cables, light fixtures, junction boxes, panel
boxes, building insulation materials and other  items joined with or adjacent to
structural members.

14. ASTM - American Society for Testing and Materials.

15. AUTHORIZED VISITOR - Any visitor to the site whose visit has been
authorized by the Contracting Officer of his Representative.

16. BARRIER - A physical structure such as a wooden or tape (yellow  ribbon
with lead hazard warning signs) barricade, which defines the limits of the
containment area wherein LBP abatement is occurring. The barrier and a
single-stage containment (work area and decontamination area) are the basic,
or first level, engineering control; the second level control is a two-stage
containment (dirty room and clean/change room) with negative air; the third
level control is a three-stage containment (dirty room, shower and
clean/change room) with negative air.  The level of engineering control is
predicated on the type of LBP abatement methods employed and/or the results
of initial and ongoing lead air monitoring results.

17. BIOLOGICAL MONITORING - The analysis of a person's blood and/or urine
to determine the level of lead contamination in the body.  The OSHA Lead
standard requires biological monitoring as part of the medical surveillance
requirements.

18. BLANK - A non-exposed sample of the medium used for testing, such as a
wipe or filter, which is analyzed like other samples to determine whether
samples are contaminated with lead before samples are collected (e.g., at the
factory or at the testing site), or whether the samples are contaminated after
sample collection (e.g., during transportation to the laboratory or in the
laboratory).

19. CDPH - California Department of Public Health

20. CFR - The Code of Federal Regulations is the basic component of the Federal
Register publication system.  The CFR is a codification of the regulations of
the various federal agencies.

21. CHARACTERISTICS - EPA has identified four characteristics of a hazardous
waste: ignitability; corrosivity; reactivity; and toxic characteristic leaching
procedure (TCLP) toxicity (formerly extraction procedure (EP) toxicity).  Any
solid waste that exhibits one or more of these characteristics is classified as a
hazardous waste under the Resource Conservation and Recovery Act (RCRA). 
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 See EP Toxicity and TCLP.

22. CHEMICAL REMOVER - A pre-mixed chemical penetrating agent designed
specifically for removal of lead containing material.

23. CLEAN ROOM - An uncontaminated area or room which is part of the
workers decontamination facility, with provisions for storage of workers' street
clothes and clean or unused protective equipment.

24. CONTAINER - Any portable device in which material is stored, transported,
treated, disposed of, or otherwise handled.

25. CONTAINMENT - A process for protecting both workers and the
environment by controlling exposures to lead dust and debris created during
lead control.  Three levels of containment are identified beyond the barrier
stage: a SINGLE-STAGE containment (work area and decontamination area),
TWO-STAGE containment (work area, dirty room and clean/change room)
with negative air and a THREE-STAGE containment (work area, dirty room,
shower and clean/change room) with negative air.

26. CONTAINMENT AREA - A work area or zone for lead abatement work that
is defined by tape, signs and/or physical barriers. 

27. CONTRACTOR - Any business entity, public unit, or person performing the
role of LBP abatement contractor for the project.

28. DF - Decontamination Facility.

29. DIRECT READING XRF - An analyzer that provides an operator with a
display of a lead -based paint concentration, expressed in milligrams per
square centimeter (mg/cm2), and calculated from the lead "K" x-ray intensity.

30. CONTRACTING OFFICER - A person, firm, corporation, public housing
authority, guardian, conservator, receiver, trustee, executor, or other judicial
officer, who, alone or jointly or severally with others, owns, holds, or controls
the whole or any part of the freehold or leasehold title to any property, with or
without accompanying actual possession of it, and shall include in addition to
the holder of legal title, any vendee in possession of it, but may not include a
mortgagee or an Contracting Officer of his Representative of a reversionary
interest under a ground rent lease.

31. DISPOSAL - The discharge, deposit, injection, dumping, spilling, leaking, or
placing of any solid waste or hazardous waste into or on any land or water so
that any constituent therefore may enter the environment or be emitted into the
air or discharged in any waters, including ground waters.

32. DISPOSAL FACILITY - A facility or part of a facility at which hazardous
waste is intentionally placed into or on any land or water, and at which waste
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will remain after closure.

33. DOT - Department of Transportation.

34. ENCAPSULANT (sealant) - A liquid material which can be applied to lead
containing areas and which controls the possible release of LBP from the
material either by creating a membrane over the surface (bridging encapsulant)
or by penetrating into the material and binding its components together
(penetrating encapsulant).

35. ENCAPSULATION - Involves resurfacing or covering a surface, and sealing
or caulking with durable materials, so as to prevent or control chalking and
flaking of lead-containing substances.

36. ENCLOSURE - See Containment Area and Barrier.

37. ENGINEERING CONTROLS - Measures implemented at the work site to
physically/mechanically contain, control, and/or otherwise reduce exposure to
lead dust and debris.  Does not include administrative and/or respiratory
protection controls.

38. EP - Extraction procedure.

39. EPA - Environmental Protection Agency

40. EPA IDENTIFICATION - The unique number assigned by EPA to each
generator or transporter of hazardous waste, and each treatment, storage, or
disposal facility.

41. EP TOXICITY - A test, called the extraction procedure, that is designed to
identify wastes likely to leach hazardous concentrations of particular toxic
constituents into the ground water as a result of improper management.  EP
toxicity is a characteristic of hazardous waste.  It has since been replaced by
TCLP as the acceptable method.  See TCLP and Characteristics.

42. EQUIPMENT ROOM - A contaminated area or room that is part of the
workers' decontamination facility, with provisions for storage of contaminated
clothing and equipment.

43. EU - Exhaust Unit.

44. EXPOSURE MONITORING - Worker air monitoring to establish initial or to
document on-going lead exposure levels.  Must be done to enable each
employee's exposure level to be reasonably represented by at least one full-
shift (at least 7 hours) air sample.

45. FACILITY - All contiguous land, structures, other appurtenances, and
improvements on the land, used for treating, storing, or disposing of hazardous
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waste.  A facility may consist of several treatment, storage, or disposal
operational units, e.g., one or more   landfills, surface impoundments, or a
combination of them.

46. FEDERAL REGISTER - A document published daily by the federal
government that contains either proposed or final regulations.

47. FINAL INSPECTION - Inspection by a qualified inspector, industrial
hygienist, or local public health official to determine whether lead abatement
work and clean up are complete.

48. ft2 - Square feet.

49. CF - Cubic feet.

50. CFM - Cubic feet per minute.

50. GENERATOR - Any person who first creates a hazardous waste or any person
who first makes the waste subject to the Subtitle C regulation (i.e., imports a
hazardous waste; initiates a shipment of a hazardous waste from a hazardous
waste treatment, storage,    or disposal facility (TSD); or mixes hazardous
wastes of different    Department of Transportation (DOT) shipping
descriptions by placing them into a single container).

52. GFCI - Ground fault circuit interrupter.

53. GROUND WATER - Water below the land surface in a zone of saturation.

54. H2O- Water.

55. HAZARDOUS WASTE - As defined in RCRA, a solid waste or combination
of solid wastes which, because of its quantity, concentration, or physical,
chemical, or infectious characteristics, may:

* Cause, or significantly contribute to an increase in mortality or an increase
in serious irreversible, or incapacitating reversible, illness; or

* Pose a substantial present or potential hazard to human health or the
environment when improperly treated, stored, transported, or disposed of,
or otherwise managed.

As defined in the regulations, solid waste is hazardous if it meets one of four
conditions:

* Exhibits a characteristic of a hazardous waste (40 CFR Section 261.20
through 262.24).

* Has been listed as hazardous (40 CFR Section 261.31 through 261.33).
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* Is a mixture containing a listed hazardous waste and a nonhazardous solid
waste (unless the mixture is specifically excluded or no longer exhibits
any of the characteristics of hazardous waste).

* Is not excluded from regulation as a hazardous waste.

56. HEPA - High efficiency particulate air.

57. HEPA VACUUM - A specially-designed vacuum cleaner fitted with a HEPA
filter.

58. HIGH EFFICIENCY AIR (HEPA) FILTER - A filter capable of filtering out
particles of 0.3 microns or greater from a body of air at 99.97% efficient
against mono-dispersed particles that are 0.3 microns in diameter or larger.

59. HIGH PHOSPHATE DETERGENT - Detergent which contains at least 5%
trisodium phosphate (TSP).

60. HUD - United States Department of Housing and Urban Development.

61. U.S. Department of Housing and Urban Development (HUD) LBP Guidelines
- Lead-Based Paint: Guidelines for the Evaluation and Control of Lead Based
Paint Hazards in Housing, June 1995. 

62. LCP, ES - Inductively coupled plasma, atomic emission spectroscopy.

63. INITIAL DETERMINATION - Includes instrument monitoring of the air for
the presence of lead and covers the exposure of a representative number of
employees who are reasonably believed to have the greatest exposure. 
Provides the basis for the determination of the level of engineering controls,
degree of respiratory protection, and other required actions.

64. INITIAL XRF SURVEY - A systematic inspection of a structure by a qualified
inspector, using a portable XRF analyzer, atomic absorption spectroscopy, or
other approved testing techniques, to determine whether a lead-based paint
hazard is present.

65. kg - Kilogram(s).

66. LANDFILL - A disposal facility or part of a facility where hazardous waste is
placed in or on land and which is not a land treatment facility, a surface
impoundment, or an injection well.

67. LBP - Lead-Based Paint .

68. LBP PAINT REMOVAL - A strategy of paint removal which entails stripping
(mechanically or chemically) lead paint from surfaces of components.
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69. LBP ABATEMENT - A comprehensive process (removal, encapsulation,
enclosure, etc.) of eliminating exposure or potential exposure to lead paint and
lead dust which must include monitoring, measures for worker protection,
containment of dust and debris, cleanup and disposal of waste, and clearance
testing.

70. LCP - Lead-Containing Paint

71. Lead-Based Paint - A  painted surface is identified as containing Lead-Based
Paint if the XRF result is $1.0 mg/cm2 or if laboratory analysis indicate the
paint chip sample contains 0.5% or 5000 ppm or greater.

72. Lead-Containing Paint - A painted surface is identified as containing Lead-
Containing Paint is the XRF result is 0.01 - 0.9 mg/cm2 or if laboratory
analysis indicate the paint chip sample contains less than 0.5% or less than
5000 ppm.

73. Lead Not Detected - A painted surface is identified as being Lead Not
Detected if the XRF result is <0.0 mg/cm2 or if laboratory analysis does not
detect any level of lead in the paint chip sample.

74. LEAD PERMISSIBLE EXPOSURE LIMIT (PEL) - The limit is 50
micrograms per cubic meter of air as an 8-hour, time-weighted average.

75. LISTED - Hazardous wastes that have been placed on one of three lists
developed by EPA:  non-specific source wastes; specific source wastes; or
commercial chemical products.  These lists were developed by examining
different types of waste and chemical products to see if they exhibit one of the
four hazardous waste characteristics, meet the statutory definition of hazardous
waste, are acutely toxic or acutely hazardous, or are otherwise toxic.

76. LND - Lead Not Detected

77. LOCAL EXHAUST SYSTEM - A system in which static pressure in an
enclosed abatement area is lower than that of the environment outside the
abatement area, as specified herein.

78. MANIFEST - The shipping document, EPA form 8700-22, used for
identifying the quantity, composition, origin, routing, and destination of
hazardous waste during its transportation from the point of generation to the
point of treatment, storage, or disposal.

79. MEAN - The arithmetic average of data values.  The algebraic sum of the data
values divided by the number of data values.  When using an XRF, the mean is
the average of a series of numerical readings reported by the XRF.

80. MEDICAL REMOVAL - The temporary removal of workers due to elevated
blood lead levels as defined by the OSHA Lead standard.
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81. mg/cm2 - Milligrams per square centimeter.

82. MICROGRAMS - One millionth of a gram: 453 grams in a pound, 28,310,000
micrograms in one ounce.

83. mil - Millimeter.

84. NAM - Negative air machine.

85. NEGATIVE AIR MACHINE (NAM, "HOG") - A self-contained local exhaust
machine utilized in a negative air pressure system.

86. NEGATIVE AIR PRESSURE SYSTEM - A local exhaust system capable of
maintaining a minimum pressure differential of minus 0.02 inch of water
gauge in a work area relative to adjacent areas.

87. NEMA - National Electrical Manufacturers Association.

88. NIBS - National Institute of Building Sciences.  Also refers to the NIBS Lead-
Based Paint Operations & Maintenance Work Practices Manual for Homes
and Buildings, May 1995

89. NIOSH - National Institute for Occupational Safety and Health.

90. OSHA - Occupational Safety and Health Administration.

91. PAPR - Powered air purifying respirator.

92. PEL - Permissible exposure limit.

93. PERMIT - An authorization license or equivalent control document issued by
EPA or an authorized State to implement the regulatory requirements of
Subtitle C Parts 264 and 265 for TSDs.

94. PRECISION - The degree of repeatability of a series of successive
measurements.

95. psi - Pounds per square inch.

96. RCRA - Resource Conservation and Recovery Act of 1976.  An amendment to
the Solid Waste Disposal Act of 1965.  RCRA was amended in 1980 and most
recently on November 8, 1984 by the Hazardous and Solid Waste Amendment.

97. REGULATION or RULE - All or part of any Federal statement of general or
particular applicability and future effect designed to implement, interpret, or
prescribe law or policy; or describe the Federal Department's organization or
its procedure or practice requirements.
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98. REMOVAL - All herein-specified procedures necessary to mechanically or
chemically strip all LBP from the designated areas and to dispose of these
materials at an acceptable site.

99. REPLACEMENT - A strategy of lead abatement which entails the removal of
components such as windows, doors, and trim that have lead-painted surfaces
and installing new components free of lead paint.

100. SCRAPING - The process of removing loose, peeling or chipped LBP
from the substrate; collection of debris and disposal as a hazardous waste. 
Usually performed with hand tools such as a broad blade putty knife; does
not include sanding (manual or powered).

101. SDS - Safety Data Sheet - chemical manufacturer forms containing health
hazard information about chemical products.

102 SITE - The land or water area where any facility or activity is physically
located or conducted, including adjacent land used in connection with the
facility or activity.

103. SOLID WASTE - As defined in RCRA, any garbage, refuse, sludge from
a waste treatment plant, water supply treatment plant, or air pollution
control facility and other discarded material, including solid, liquid,
semisolid, or contained gaseous material resulting from industrial,
commercial, mining and agricultural operations, and from community
activities, but does not include solid or dissolved material in domestic
sewage, or solid or dissolved materials in irrigation return flows or
industrial discharges which are point sources subject to permits under the
Clean Water Act, or special nuclear or byproduct material as defined by
the Atomic Energy Act of 1954.

104. SPECTRUM ANALYZER XRF - A type of XRF analyzer which
provides the operator with a plot of the energy and intensity of both "K"
and "L" shells, as well as a calculated lead concentration, expressed in
mg/cm2.

105. STANDARD - Used in two ways:  (1) levels established by law or
regulation, such as the CAL/OSHA PEL of 50 µg/m3; (2) materials to
which known quantities of lead have been applied.  Used to evaluate the
accuracy and performance of the XRF analyzer, usually called Standard
Reference Materials.

106. STORAGE - The holding of hazardous waste for a temporary period, at
the end of which the hazardous waste is treated, disposed of, or stored
elsewhere.

107. TCLP - Toxic Characteristic Leaching Procedure (see EP Toxicity Test
and Characteristics).
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108. TIME-WEIGHTED AVERAGE (TWA) - The TWA is an 8-hour,
time-weighted average of airborne concentration for lead per cubic meter
of air which represents the employee's 8-hour workday.

109. TRANSPORTER - Any person engaged in the off-site transportation of
hazardous waste within the United States, by air, rail, highway or water, if
such transportation requires a manifest under 40 CFR Part 262.

110. TRIPLE CLEAN - The cleaning of a surface to remove loose LBP and
lead dust by: 1) HEPA vacuuming, 2) washing with a 5% TSP solution
and 3) HEPA vacuuming (See Clean-Up Procedures for details).

111. TWA - Time weighted average.

112. µg: Micrograms - the prefix "micro-" means "1/1,000,000 of" (one 
millionth of). A microgram is 1/1,000,000 of a gram and 1/1000 of a
milligram.  A microgram is equal to about 35/1000,000,000 (thirty-five
billionths) of an ounce.  28,400,000 µg are equal to 1 ounce.

113. µg/m3 - Micrograms per cubic meter.

114. µg/ft2 - Micrograms per square foot.

115. µg/g - Microgram/gram.

116. µm - Micrometer.

117. U.S. Department of Housing and Urban Development (HUD) LBP
Guidelines - Lead-Based Paint: Guidelines for the Evaluation and Control
of Lead Based Paint Hazards in Housing, 2012 edition.

118. WET CLEANING - The process of eliminating lead contamination from
building surfaces and objects by using cloths, mops, or other cleaning
tools which have been dampened by water amended with TSP, and
afterwards disposing of these cleaning tools as lead-contaminated waste.

119. WORK AREA - A room or location in which lead is indicated to be
removed by the contract.

120. WORK PRACTICE CONTROL - See Engineering Controls.

1.6 STANDARDS AND GUIDELINES  

A The current issue of each document shall govern.  Where conflict among
requirements or within these specifications exist, the more stringent requirements
shall apply.

B. General Applicability of Codes, Regulations, and Standards:  Except to the extent
that more explicit or more stringent requirements are written directly into the
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specification, all applicable codes, regulations, and standards have the same force
and effect (and are made part of the specification by reference) as if copied directly
into the specification, or as if published copies are bound herewith.

C. Contractor Responsibility:  The Contractor shall assume full responsibility and
liability for compliance with all applicable federal, state, and local regulations
pertaining to work practices, hauling, disposal and protection of workers, visitors to
the site, and persons occupying areas adjacent to the site.  The Contractor is
responsible for providing medical examinations and maintaining medical records
of all personnel as required by the applicable federal, state, and local requirements.

In addition, the Contractor will be responsible for obtaining all local permits and
paying all fees prior to beginning work.  Copies of permits must be submitted to
the  Owner or his Representative prior to start of work and must be posted at the
project site.

D. HUD LBP Guidelines:  The Contractor shall comply with all provisions and/or
responsibilities, as applicable, contained in the Guidelines for the Evaluation and
Control of Lead-Based Paint Hazards in Housing, 2012 edition , U.S. Department
of Housing and Urban Development.

E. OCCUPATIONAL SAFETY AND HEALTH ACT

1. The Contractor shall comply with the requirements of the General Industry
Safety and Health Standards, 29 CFR Part 1910, and the Safety and Health
Regulations for Construction, 29 CFR Part 1926, including all other standards
and regulations which administer such Acts, and said requirements, standards,
and regulations as incorporated herein by reference.

2. The Contractor shall strictly adhere to the provisions of the following 29 CFR
Sections:

1910.134:  Respiratory Protection
1910.302-307, 1926.400:  Electrical
1910.28, .29, .67, .22, .23, .66, 1926.451:  Scaffolding
1910.22, .100h, 1926.25:  Housekeeping
1910.1200:  Hazard Communication (Employee Right-to-Know)
1910.25, .26, 1926.450:  Ladders
1910.37, .38:  Egress and Emergency Plans
1019.95, .132-.137, .1001, 1926.28, .100-.014 Personal Protective Equipment
1910.141, 1926.27, .51, .950h:  Sanitation
1910.242-.244, 1926.302:  Powered Hand Tools
1926.16:  Contractors Responsibilities
1926.20:  General Safety and Health Provisions
1926.21:  Safety Training and Education
1925.25:  Housekeeping
1926.28:  Personal Protective Equipment
1926.51(f):  Washing Facilities
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1926.55:  Gases, Vapors, Fumes, Dusts and Mists
1926.57:  Ventilation
1926.59:  Hazardous Communication Standard
1926.62:  Lead
1926.103:  Respiratory Protection
1926.353©:  Ventilation: Welding, Cutting or Heating of Metals of Toxic
Significance

Copies of these standards are available from OSHA.

3. Compliance with the requirements of standards will be strictly enforced by the
Contracting Officer's Representatives.

F. STATE AND LOCAL REQUIREMENTS

1. The Contractor shall comply with the following State of California
Department of Occupational Safety and Health (Cal/OSHA) Regulations, Title
8 California Code of Regulations: General Industry Safety Orders, Section
5216, Lead Regulations and Construction Safety Orders, Section 1532.1.

2. The Contractor shall comply with CDPH Title 17, California Code of
Regulations, Division 1, Chapter 8 Accreditation, Certification and Work
Practices for Lead-Based Paint and Lead Hazards, April 30, 2008.

3. The Contractor shall comply with the Federal Environmental Protection
Regulations pertaining to handling and disposal of lead-containing materials as
well as the State of California and any local governmental agencies which
have delegated responsibility for the administration and enforcement of federal
regulations.

4. The Contractor shall comply with all requirements of the EPA-approved
landfill which is selected as the disposal site.

G. OTHER REQUIREMENTS

1. American National Standards Institute (ANSI) - ANSI Z9.2.  Fundamentals
Governing the Design and Operation of Local Exhaust Systems.

2. The Contractor shall comply with said regulations, requirements, and
standards (noted above) and require and be directly responsible for compliance
therewith on the part of his agents, employees, and Subcontractors; and shall
directly receive and be responsible for all citations, assessments, fines or
penalties which may be incurred by reason of his agents, employees, or
Subcontractors failing to so comply.

1.7 SUBMITTALS AND NOTICES

Post-Contract Award Submittals -
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Within five  (5) calendar days of contract award, the Contractor shall submit
to the Contracting Officer or his Representative for review and approval:

A. Proof satisfactory to the Owner that all required permits, site locations, and
arrangements for transport and disposal of lead-based materials and wastes and the
like have been obtained including, but not limited to, the following:

1. The EPA hazardous waste generator identification number (GIN).

2. The name and appropriate certification/licenses of the hazardous materials
transport firms.

3. The name and appropriate certification/licenses of the landfill facility.

B A comprehensive work plan for the lead abatement project in compliance with this
specification and applicable regulations.  The work plan shall clearly identify the
removal method(s), containment plan(s) by building or section, time lines, and
responsible parties.

These requirements shall be met by submission of shop drawings on which each of
these areas are clearly identified.

1. A written respiratory protection plan as required in 29 CFR 1926.103.

2. A written medical examination and consultation plan that includes the items
required by 29 CFR 1926.52.

3. Copies of all permits.

C. Pre-Construction Submittals -

Within five (5) calendar days of the Notice-to-Proceed, or at the Pre-
Construction Meeting, whichever is occurs sooner, the Contractor shall
submit to the Contracting Officer or his Representative for review and
approval:

1. The following documentation on individual Contractor employees:

a. Proof of medical examination, per 29 CFR 1926.52 protocol;
b. Records of baseline (pre-job) blood lead tests, per 29 CFR 1926.52

protocol;
c. Medical authorization for respirator usage, per 29 CFR 1926.103; and
d. Certificates of appropriate lead training, as required by 29 CFR 1926.52

and this Specification. 

2. Weekly work schedule.

3. Method of application and materials to be used.
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4. Various manufacturers' information (including SDS) and type and brands of
materials for workers' protection.

D. Weekly Submittals:

At the beginning of each week, the Contractor shall submit to the Contracting
Officer or his Representative for approval:

1. Copies of all daily manpower and work logs indicating area(s) and type of
work performed.

 
2. Test results for area and personal air monitoring.

3. Copies of all OSHA Form 101 or equivalent CAL/OSHA
accident/injury/incident reports.

1.8 EXPERIENCE AND WORKMANSHIP 

A. The Contractor performing the lead abatement work shall have a minimum of one
(1) year of experience performing lead dust clean up, removal or abatement work
on projects similar in scope and size.  Documented proof of past experience will be
requested consisting of a list of projects with references for confirmation.

B. The Contractor performing this work must be familiar with all applicable
regulations covering  removal work.   This includes all permits, licenses, and
certificates required to perform this type of hazardous work and related disposal
requirements.

C. A complete work plan outlining the methods and controls to be used during the
performance of this work will be submitted to the Owner or his Representative
prior to the start of any work.  Written approval from the Owner of his
Representative, or their representative, must be obtained prior to the start of
abatement work.

D. It is the Contractor's responsibility to maintain adequate controls and perform
periodic air and personal monitoring to insure worker safety for the duration of this
work and submit weekly reports to the Owner of his Representative on the air
quality during lead dust abatement work.

1.9 PERSONNEL TRAINING AND PROTECTION 

A. Personnel Training 

1. The Contractor’s on-site supervisors shall have, at a minimum, 4 days training
in lead (CDPH) approved) and have current certification.  The content and
duration of the lead training shall conform, to the extent possible, to the Lead
Training Standards developed by the California Department of Public Health,
Childhood Lead Poisoning Prevention Program. 
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2. Any worker involved in Lead  Abatement, as defined in this Specification,
must have successfully completed, at a minimum, a CDPH- approved Lead
Abatement Worker Training course and have current certification.   

B. Biological Monitoring  

1. All LBP abatement workers must have baseline and post-lead abatement blood
lead level screening determined by the whole blood lead methods, utilizing
Vena-Puncture technique.  

2. This test must be performed before workers enter a lead contaminated work
area.  

3. A worker will be removed from the job if his blood lead level is 50 µg/dl or
greater [29 CFR 1926.62 (k)].  The Contractor shall be responsible for medical
surveillance and record keeping. 

C. Initial Determination

1. The Contractor's supervisor shall conduct an initial determination of the
worker lead exposures as required by the OSHA Construction Lead Standard
[29 CFR 1926.62 (d)].  

2. All Contractor and subcontractor employee categories shall be included in the
exposure monitoring.  

3. The duration of air monitoring shall be sufficient to provide a statistical
confidence (95% upper confidence limit) that no employees are exposed above
the lead AL or PEL.

4 The results of the initial determination shall be used to establish the degree of
engineering (barriers, two-stage, or three-stage containment), administrative
and respiratory protection controls and the frequency of periodic exposure
monitoring.

5. The results of the initial determination shall be reviewed and approved by an 
Industrial Hygienist retained by the Owner of his Representative. 

D. Respiratory Protection

1. The Contractor shall provide all workers, foremen, and superintendents with
properly fitted respirators approved by NIOSH and OSHA, and as determined
by the results of the initial determination.  Respirators are required when the
permissible exposure limit (PEL) for lead is expected to be exceeded.  The
PEL is 50 µg/m3 per 8-hour exposure.  

2. Authorized visitors (i.e., federal, state and local inspectors) must provide a
current health and medical report certifying them as approved to wear
half-face respirators.  
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3. When respirators and disposable filters are employed, sufficient replacement
filters will be provided by the Contractor for the workers and any visitors.

4. The minimum respiratory protection required for this project is, as follows:

* Negative pressure, half mask, air purifying respirators, equipped with
HEPA filters for airborne lead dust levels not in excess of 500 µg/m3 (10
x PEL).  Contractors will base bids on this type of respirator.

* Full face piece air purifying respirator, with HEPA filters for airborne
dust levels not in excess of 2,500 µg/m3  (50 x PEL).

* Pressure demand, full face piece, supplied air respirators for airborne lead
dust concentrations are expected to meet or exceed 2,5000 µg/m3  (>50 x
PEL).

5. All workers inside the LBP abatement work area shall wear the proper
respirator for the lead dust level generated.

6. Workers must be properly trained in the care, use, and maintenance of
respirators.

7. The Contractor shall ensure that a fit-test was performed and passed by each
abatement worker no less than thirty (30) days before they enter the work area. 

8. A formal respiratory protection program must be implemented in accordance
with 29 CFR 1910.134.

9. Respirators will not be removed until the worker enters the washing area of the
decontamination chamber.

E. Personal Protective Equipment

1. Workers will wear full body disposal suits with hoods and booties, appropriate
for the given “trigger task”.  A TYVEK or similar type of suit may be worn. 
Suits will be worn inside the work area after the area passes pre-lead
abatement inspection and shall remain in use until the area passes final
clearance inspection.  Light-weight nylon clothes may be worn under the suit,
but these clothes must be changed before leaving the work area and should be
laundered separately.

 2. Goggles with side shields will be worn when working with a material that may
splash or fragment, or if protective eye wear is specified on the SDS for that
product.

3. Additional respiratory protection by supplemental filters, such as organic
vapor cartridges, may be needed when handling some coating products. 
Consult the SDSs and obtain the proper filters as necessary.
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F. Personal Hygiene Practices  

1. The Contractor shall enforce and follow good personal hygiene practices
during lead abatement.  These practices will include, but not be limited to, the
following:

2. No eating, drinking, smoking, chewing gum or tobacco, or applying of
cosmetics in work area.  The Contractor will provide a clean space, separated
from the work area, for these activities.

3. All workers must wash upon leaving the work area.  Wash facilities located
adjacent to the work area, will be provided by the Contractor consisting of, at
least, running potable water, towels, and a HEPA vacuum.  Upon leaving the
work area, each worker will remove and dispose of work suit, wash and dry
face and hands, and vacuum clothes.  An appropriate emergency eyewash shall
be available for use.

4 Disposable clothing such as TYVEK suits and other personal protective
equipment (PPE) must be donned prior to entering work area.  A clean room
will be provided for workers to put on suits and other personal protective
equipment and to store their street clothes.  Disposal suits shall be used once,
then properly discarded.

5 A lavatory facility must be provided and located in the immediate vicinity of
work area.  The eating and drinking area, clean room, and the lavatory facility
must be maintained in a clean an orderly fashion at all times.  The Contractor
will provide portable lavatories when needed and disinfect them daily.

6 If air monitoring data gathered by the Contractor shows that employee
exposure to airborne lead exceeds 50 µg/m3, the following conditions apply:

* Street clothes cannot be worn into containment.  Workers must wear
nylon shorts, TYVEK shorts, or nothing under a disposable suit.

* Showers must be provided.  Shower water must pass through at least a 5.0
micron filter before returning to the public waste system, and the effluent
discharge lead concentrations must not exceed the levels stipulated by the
local agencies.

* All workers must shower upon leaving work area.

* Three-stage decontamination unit must be established consisting of dirty
room and airlock; shower and airlock; and a clean room.

G. Periodic Exposure Monitoring

1.   Notwithstanding the results of the initial determination, the Contractor shall
conduct periodic employee exposure monitoring of not less than ten percent
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(10%) of the Contractor's employees.

2. Periodic exposure monitoring of the Contractor's employees shall be
performed to enable each employee's exposure to be reasonably represented by
at least one full-shift (7 hours minimum) air sample.

3. The frequency of the exposure monitoring shall be maintained based on
employee exposure levels, as required by 29 CFR 1926.62.

H. Area Monitoring

1. The Contracting Officer of his Representative, or the industrial hygiene
consultant, may conduct initial and periodic area monitoring inside and outside
the containment area.

2. Each containment area shall be considered to have four (4) sides for the
purpose of this section.  A minimum of two (2) air samples shall be collected:
one (1) inside the designated work area and one (1) outside at the perimeter of
the containment.

1.10 STOPPING THE WORK 

A If, at any time, Enviro-STAR or the Owner decides that work practices are
violating pertinent provisions of this Contract, endangering workers, or
endangering Owner facilities, the Owner or Owner Representative will
immediately notify the Contractor that operations shall cease until corrective action
is taken and the Contractor shall take such corrective action before proceeding with
the work.

B. Delays caused by inappropriate work practices as noted in these specifications
and/or excessive concentrations shall be at the Contractor's expense.  Threshold
Limit Value - Short Term Exposure Limit (TLV-STEL) shall be according to the
1998-1999 Threshold Limit Values for Chemical Substances and Physical Agents
and Biological Exposure Indices (American Conference of Governmental Industrial
Hygienists).  

1. Excursions in worker exposure levels may exceed 3 times the TLV-TWA for
no more than a total of 30 minutes during a workday, and under no
circumstances should they exceed 5 times the TLV-TWA, provided that the
TLV-TWA is not exceeded.

2. If these levels are exceeded, operations shall cease until an industrial hygienist
determines that acceptable standards are met.

3. No later claims for extra compensation which result from action taken under
this cause will be recognized by the Contracting Officer of his Representative.

C. In case of disagreement between the Contracting Officers Representative and the
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Contractor regarding the analysis of any air monitoring data (initial, periodic area
or employee exposure), the decision of the Contracting Officer will be regarded as
final and conclusive.  Differences in analytical results of up to a maximum of thirty
percent (30%) shall be regarded as being substantially in agreement.

1.11 SITE SECURITY 

A. The Contractor shall plan to provide tight security for all work, storage and office
areas.  All storage areas containing hazardous materials including lead-based paint
waste shall be fully enclosed and locked at all times when personnel are not present
to oversee the material.  All storage areas containing hazardous materials shall be
clearly labeled as containing hazardous materials with signs in both English and
Spanish.

B. The lead-based paint related work area is to be restricted only to authorized, trained
and protected personnel.  These may include the Contractor's employees,
employees of Subcontractors, Owner employees and representatives, state and local
inspectors and any other designated individuals.  A list of authorized personnel
shall be established prior to job start and posted in the clean room of the worker
decontamination facility and in the Contractor's office.

C. Contractor shall be notified by the Owner of any other authorized visitor prior to
his/her entry to the job site.

1. Entry into the work area by unauthorized individuals shall be reported
immediately to the Owner by the Contractor.

2. A log book shall be maintained in the clean room area of the worker
decontamination system or contractor's office.  Anyone who enters the LBP
related work area must record name, affiliation, time in, and time out for each
entry.

D. Contractor shall have control of site security during operations in order to protect
work efforts and equipment.

E. During the course of the entire project, the Contractor shall have a supervisor on
site, Monday through Friday. 

1.12 EMERGENCY PLANNING 

A. Emergency planning and procedures shall be developed by the Contractor, and
approved by the Owner of his Representative, prior to the commencement of lead
abatement work.

B. Emergency procedures shall be in written form and prominently posted.  All
employees must read and sign these procedures to acknowledge receipt and
understanding of work site layout, location of emergency exits and emergency
procedures.
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C. Emergency planning shall include considerations of fires, explosions, toxic
atmospheres, electrical hazards, loss of electrical power, slips, trips and falls,
confined spaces and heat related injuries.  Written procedures shall be developed
and employee training in procedures shall be provided.

D. Employees shall be trained in evacuation procedures in the event of workplace
emergencies.

1. For non-life-threatening situations, employees injured or otherwise
incapacitated shall decontaminate following normal procedures before exiting
the workplace to obtain proper medical treatment.

2. For life-threatening injury or illness, worker decontamination shall take least
priority.  After taking measures to stabilize the injured worker, he/she shall be
removed from the workplace and proper medical treatment secured.

3 In the event that evacuation procedures are required, the Contractor shall
notify ambulance, paramedic personnel, the medical facility and any other
required persons that the injured individual(s) is or may be contaminated with
lead.

E. Emergency telephone numbers of all emergency response personnel shall be
prominently posted job board, along with the location of the nearest hospital.

F. If two- or three-stage containments are required, the Contractor shall provide an
emergency generator(s) with sufficient capacity to operate all negative air machines
required during the lead abatement project.

1.13 PRE-CONSTRUCTION MEETING 

G. The Contractor shall attend a pre-construction job meeting at a time agreed upon by
the Contractor, Owner and his Representative.  Attending this meeting will be
representatives of the Contractor (project manager, supervisor and/or foreman),
Owner and his Representative. 

H. At this meeting, the Contractor and supervisory personnel who will provide on-site
direction of the lead abatement activities must attend and be prepared to discuss:

1. Preparation of work area.

2. Personal protective equipment including respiratory protection and protective
clothing.

3. Employees who will participate in the project, including delineation of
experience, training, and assigned responsibilities during the project.

4. Decontamination procedures for personnel, work area and equipment.
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5. Lead abatement methods and procedures to be utilized.

6. Required air monitoring procedures.

7. Procedures for handling and disposing of waste materials.

8. Procedures for final decontamination and clean-up.

9. Detailed work and performance schedule.

10. Procedures for dealing with heat stress.

11. Emergency procedures.

2.0 PART 2 - PRODUCTS 

2.1 SUBSTITUTION OF MATERIALS AND/OR METHODS

A. Any substitution in materials or methods to those specified shall be approved by
the Consultant and Owner or his Representative prior to use.  Any requests for
substitution shall be provided in writing to the Consultant and the Owner or his
Representative.  The request shall clearly state the rationale for the substitution.

B. Submit to the Consultant and the Owner or his Representative product data and
samples of all materials to be considered as an alternate.

C. Product data shall consist of manufacturer's catalog sheets, brochures, diagrams,
schedules, performance charts, illustrations, safety data sheets (SDS) and other
standard descriptive data.  SUBMITTALS data shall be clearly marked to identify
pertinent materials, products or models and show performance characteristics and
capacities.  Samples shall be of sufficient size and quantity to clearly illustrate the
functional characteristics of the product or material with integrally related parts and
attachment devices.

D. No work shall begin which requires SUBMITTALS for approval until the
Consultant has "approved" or "approved as noted" the SUBMITTALS.

2.2 MATERIALS AND SUPPLIES

A. All materials, tools, and equipment listed herein required shall be provided by the
abatement contractor.

B. Deliver all materials in the original packages, containers, or bundles bearing the
name of the manufacturer, the brand name, and labeling as required by 29 CFR
1910.1200, Hazard Communication Standard.

C. Store all materials that are subject to damage off the ground, away from wet or
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damp surfaces, and under cover sufficient to prevent damage or contamination.

D. Damaged or deteriorating materials shall not be used and shall be removed from
the premises.  Material that becomes contaminated with lead shall be disposed of in
accordance with the applicable regulations.

E. Polyethylene Sheeting - 6 mil thickness, unless otherwise specified, in sizes to
minimize the frequency of joints.

F. Tape - Capable of sealing joints of adjacent sheets of plastic sheets and for
attachment of plastic sheet to finished or unfinished surfaces of dissimilar materials
and capable of adhering under dry and wet conditions, including use of amended
water, chemical removers, or removal encapsulates.

G. Chemical Remover - Suitable to aid in removal of lead, as necessary.

H. Warning Labels and Signs - As required by OSHA Regulations, 29 CFR
1910.1025.  All warning signs provided for this project must be in both English
and Spanish.

I. Encapsulant - Product shall have UL approval.  

J. Other Materials - Provide all other materials as specified in drawings; also, other
materials such as lumber, nails, and hardware, which may be required to construct
and dismantle the decontamination area and the barriers that isolate the work area.

2.3 TOOLS AND EQUIPMENT

A. Provide suitable tools for  removal, including a sufficient number of HEPA
vacuums to assure proper and efficient clean-ups.

B. All HEPA vacuums, and as required, all negative air machines shall be DOP tested
and certified on site by an trained/authorized, third-party testing firm. 

C. Powered Air Purifying Respirator (PAPR) - A positive pressure device which
employs a portable, rechargeable battery pack and blower to force contaminated air
through a filter or cartridge, where the air is cleaned and supplied to the wearer's
breathing zone.  This respirator shall utilize HEPA filters and be either half-mask
or full face piece units.

D. Half-face air purifying respirator with canisters containing HEPA filters.

E. Full-face air purifying respirator with canisters containing HEPA filters.

F. Temporary electrical cords and outlets shall be of an approved type and connected
to a source of power outside of the work area and protected by a ground fault
circuit interrupter (GFCI) as directed by Consultant or the Owner or his
Representative.
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G. Temporary Electrical Panels and Emergency Generator - Provide temporary
electrical panels and emergency generator sized, properly grounded and equipped
to accommodate all electrical equipment and lighting required for abatement work.

3.0 PART 3 - EXECUTION 

3.1 WORK SCHEDULE 

A. The work is to be carried out diligently to completion with utmost speed.  The
Contractor shall furnish to the Owner or his Representative for approval a schedule
showing anticipated starting and completion dates for each removal phase, area,
unit and/or building.  This schedule shall be furnished to the Owner within five (5)
calendar days from issuance of the Owner‘s written Notice to Proceed.  The
schedule shall be reviewed weekly and updated, as required.

B. If, in the opinion of the Owner or his Representative, it becomes necessary to work
additional men for maintaining the schedule for the completion of any phase of the
project within the specified time, the Contractor must immediately do so upon
written request by the Owner or the Owner’s Representative.

C. Site work shall proceed immediately upon approval of the Contractor's LBP Work
Plan by the Owner or his Representative.

D. During the project, work will be phased and coordinated with other projects
concurrent with this project.

3.2 INSPECTIONS BY THE CONTRACTING OFFICER

A. Owner or his Representative shall inspect the site preparation work as outlined
herein to ensure that: 

1. The facility is adequately sealed off, and the decontamination enclosure system
and waste storage area are in place.  

2. Half-face and/or full-face respirators are on site and a sufficient number of
HEPA filters are available.

3. The Contractor SHALL NOT PROCEED with the removal phase of work
until such time as the Owner or his Representative has inspected the site
preparation work and given the Contractor Notice to Proceed (AREA
PREPARATION).

B. The Owner or his Representative shall inspect the removal work and work area
upon its completion within the building or section thereof to ensure that all visible
LBP has been removed.  The Contractor SHALL NOT PROCEED with the next
phase of the work, prime, seal or spray any encapsulant on the building systems
until such time as the Owner or his Representative inspected the facility and given
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the Contractor authorization to proceed.

C. After abatement, the Owner or his Representative shall inspect the adequacy of the
work within the building or section thereof.  The Contractor SHALL NOT
PROCEED with final clean-up until an authorization has been issued.

D. All inspections by the Owner or his Representative shall be scheduled by the
Contractor at least 8 working hours in advance.  Reinspection may be scheduled 2
working hours in advance.

E. The Owner or his Representative will inspect the facilities daily, as necessary or as
directed, to ensure compliance with these specifications. The Owner or his
Representative will be on-site at all times during the performance of LBP
stabilization work.

F. The Owner or his Representative is not limited by the inspection requirements as
noted above; additional safety and health inspections by the Owner Representative
will occur randomly.

3.3 PREPARATION OF WORK AREA

A. Remove Objects:  The Contractor performing the LBP abatement and LBP Hazard
Control work shall remove all movable objects from the work area.  Cover all non-
movable objects and furnishings with 6-mil plastic, sealing them with waterproof
tape and industrial staples.

B. Pre-Clean Work Area:  LBP Hazard Control work generally requires less pre-
cleaning, although HEPA vacuuming the area is recommended.

C. Work Area Containments:  Preparation of the work area is dependent upon the
terrain and configuration of the individual buildings. Where there is a grade on the
exterior ground, the protective 6-mil plastic shall be bermed to keep the paint chip /
dust within the protective layer of plastic. The height of the berm shall be sufficient
to prevent LBP debris from contaminating other clean areas.

1. The number and sequence of containments shall be identified in the work plan.

D. Signs:  Except in emergency situations, at least three (3) days before removing or
encapsulating lead paint, the Contractor shall post warning signs immediately
outside all entrances and exits to the work area.

1. The Contractor shall keep the signs posted until the Owne0'sr Representative
issues a notice of completion after final inspection and clearance testing have
been performed and approved.

2. The Contractor shall insure that the warning signs meet the following
description:
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The sign is at least 20" by 14" and states the date and place of the lead
abatement project;

The sign includes the phrase, "Caution Lead Hazard, Keep Out" in bold
lettering at lease two inches high.

E. Exits:  Maintain emergency and fire exits from the work areas, or establish
adequately marked alternative exits satisfactory to the Owner or his Representative.

3.4 LBP DISTURBANCE SHALL NOT COMMENCE UNTIL: 

A. The LBP Abatement Work Plan, and all required submittals and notices have been
reviewed and approved by the Owner or his Representative.

B. Arrangements have been made for disposal of waste at acceptable sites.

C. Arrangements have been made for containing and/or disposal of waste water
resulting from showering and other lead based paint stabilization activities.

D. Work areas, decontamination enclosure system, and waste load-out area are
effectively segregated.

E. Dumpster or containers are leak tested.

F. Tools, equipment, and material waste receptacles are on-site.

G. All respirators are on-site and fully operative.

H. A visitor and employee log-in/log-out system is in place at the job site.  All persons
entering the site will be required to sign in and sign out.  Bound, pre-paginated
ledgers shall be employed for the sign-in, sign-out system.

3.5 ENCLOSURE AND WASTE LOAD-OUT AREA

1. All double-bagged waste shall be transported to dumpster by sealed, portable
containers.  The dumpster and portable container shall be fully lined (exclusive
of ceiling) with one layer of 6 mil polyethylene sheeting.  Dumpster and
portable containers shall be leak tight and tested by the Contractor.

3.6 MAINTENANCE OF ENCLOSURE SYSTEM (when necessary) 

A. Ensure that barriers and plastic linings are effectively sealed and taped.  Repair
damaged barriers and remedy defects immediately upon discovery.

B. Use smoke methods to test effectiveness of barriers and the negative air pressure
system when directed by the Owner or his Representative.
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3.7 CLEAN-UP PROCEDURES  

A. General:  When active LBP abatement work is taking place, the work site shall be
cleaned at the end of each day's activities.  Disposable supplies such as mop heads,
sponges, and rags shall be replaced regularly and disposed of according to the
contract documents.  Durable equipment, such as power and hand tools, generators,
and vehicles shall be cleaned daily.  All equipment shall be cleaned by HEPA
vacuuming and wet wipe methods.

B. All clean-up procedures, as described herein, shall be completed before the
removal of the six (6) mil plastic sheeting on vents, windows, etc.

C. Clean-Up Methods and Equipment:  Areas in which LBP stabilization operations
have been completed shall be cleaned, by using a high efficiency particulate air
(HEPA) vacuum, followed by a wet cleaning with an approved cleaning agent.

  
D. High Efficiency Particulate Air (HEPA) Vacuum:  The Contractor shall obtain

HEPA vacuum attachments, such as various sized brushes, crevice tools, and
angular tools to be used for varied application, and service the HEPA vacuum
routinely to assure proper operation.  Caution shall be taken any time the HEPA is
opened for filter replacement or debris removal.  Operators shall wear a full set of
protective clothing and equipment, including respirators, when using the HEPA
vacuuming equipment.

E. Wet Cleaning with approved cleaning agent.  Detergent solutions should be
replaced after each individual area has been washed unless the Contractor has used
a garden spray application and vacuumed the surface.  The waste water from
cleanup shall be contained and disposed of according to the contract document.

F. Removal of Plastic Sheeting:  The plastic sheeting covering the ground shall be 
HEPA-vacuumed and wet wiped prior to removal.  The plastic sheeting shall be
carefully folded from the corners and ends toward the middle and placed into a
double four (4) mil or single six (6) mil plastic bag and sealed.  Bags shall be
stored in the designated area and disposed of according to the specifications.

G. Triple Clean:  The entire area shall be HEPA-vacuumed, washed, and
HEPA-vacuumed again.  No dry sweeping is allowed.  After this cleaning, any
surfaces requiring painting such as wood windows/doors, wood trims, plaster
walls, or plaster ceilings shall be sealed or primed with an approved product.  

H. Final Cleanup and Inspection:  The entire area shall be HEPA-vacuumed, washed
with an approved cleaning agent, and HEPA-vacuumed, washed with an approved
cleaning agent, and then HEPA-vacuumed again.  No dry sweeping is allowed. 
Enviro-STAR will then visually inspect the entire area to ensure that all abated
surfaces and floors have been properly cleaned.  All disposal supplies used during
cleanup, such as mop heads, sponges, etc., shall be disposed of according to the
specifications.

LEAD BASED PAINT STABILIZATION 02071-29



J. No statements in this section are meant to relieve the Contractor of his
responsibility to meet the final cleanup criteria as established by these contract
documents or any other applicable laws or regulations.

3.8 FINAL CLEARANCE TESTING & STANDARDS

A. After the lead paint abatement, clean-up and waste removal, the Owner’s
Representative shall conduct periodic wipe tests for the completed work, in
accordance with the requirements and procedures of the HUD LBP Guidelines and
the U.S. Environmental Protection Agency. 

B. Wipe samples will be taken in a randomly-selected window sills, as applicable, in
each area.  Samples will be submitted for analysis by a qualified laboratory
utilizing ICP or AA spectroscopy.  

C. The Contracting Officer’s Representative  shall compare the test results to the 
HUD guidelines for post-abatement clearances, as follows:

1. Interior Floors: 10 micrograms per square foot.

2. Window Sills: 100 micrograms per square foot.

3. Exterior Window Sills, 
Floors & Walkways: 400 micrograms per square foot.

D. If the test results indicate higher levels, the Contractor shall repeat the clean-up
procedure and retest for dust until the area is tested and found to contain an
acceptable level of lead dust.  

3.9 WASTE STREAM SEGREGATION, TESTING & STORAGE 

A. All wastes will be segregated into the follow categories:

1. Paint chips and dust, 
2. Removed LBP components, parts, large debris;
3. Used cleaning materials (rags, mop) and small debris;
4. Used disposable protective clothing, plastic sheeting and tape.

B. All waste will be containerized or bagged in six (6) mil plastic bags or sealed in six
(6) mil plastic, as appropriate, waste containers, bags, packages and labeled
pending analysis with the following information:

1. Waste category
2. Date accumulated
3. Name, address of Contracting Officer or his Representative

The labeling of individual waste containers, bags and packages may be simplified
by using A, B, C, and as applicable, D to identify waste categories 1 - 4,
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respectively. 

The above segregation and labeling system shall not exempt the Contractor from
compliance with Federal, State and Local laws, regulations, and ordinances on
hazardous waste storage and transportation.  It is intended to facilitate waste
segregation, handling and storage and to reduce the volume of hazardous waste.

C. Each category of potential lead waste shall be tested and interpreted, as follows:

1. Title 22 CCR - Total Threshold Limit Concentration (TTLC)  <1,000 ppm =
nonhazardous waste, if greater than 50 ppm, must be analyzed by STLC
method.

2. Title 22 CCR - Soluble Threshold Limit Concentrations (STLC) <5 ppm =
nonhazardous waste

3. USEPA - Toxicity Characteristic Leaching Procedure (TCLP) <5 ppm =
nonhazardous waste

D. If the waste is determined to be hazardous by any of these tests, each such
container represented by that result must be labeled as hazardous waste according
to Title 2 Section 16508.

E. Storage, transportation, and disposal must be in accordance with local, state and
federal requirements.

F. Temporary, secure storage of waste (on-site) shall be the responsibility of the
abatement contractor.  Storage of hazardous waste for greater than 90 days is
prohibited without special permits.  It is the responsibility of the Contractor to
ensure that hazardous waste is not stored on-site more than 90 days from the date
of accumulation.

DO NOT REMOVE WASTE FROM THE SITE
UNTIL IT HAS BEEN CHARACTERIZED BY LABORATORY ANALYSIS

AND RELEASED BY THE CONTRACTING OFFICER OR HIS REPRESENTATIVE

3.10 DISPOSAL OF WASTE MATERIAL 

A. The Contractor shall contact the regional EPA, state, and local authorities to
determine lead-based paint debris disposal requirements.  RCRA requirements
shall be complied with as well as applicable state solid waste plan requirements.

B. During the actual lead abatement project, the Contractor shall not leave debris in
the yard or nearby property, incinerate debris, dump waste by the road or in an
unauthorized dumpster, or introduce lead-contaminated water into storm water
(will not be flushed down yard inlet or street drain) or sanitary sewers (will not be
flushed down toilet or other household drain).
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C. Testing of lead-based paint waste materials by use of the TCLP, STLC and TCLP
test shall be completed by the Owner or his Representative and the results made
available to the Contractor.

D. The following materials, at a minimum, shall be tested to determine whether or not
they are hazardous:

1. Paint chips and large construction debris (having a lead concentration more
than 1% is considered hazardous);

2. Waste water (if any);

3. Dust from HEPA filters and from damp sweeping;

4. Plastic sheets, duct tape, or tape used to cover floors and other services during
the lead-based paint removal;

5. Liquid waste, such as wash water used to decontaminate wood after solvents
have been used, and liquid waste from exterior water blasting;

6. Rags, sponges, mops, HEPA filters, respirator cartridges, scrapers, and other
materials used for testing, lead control, and cleanup;

7. Disposal work clothes and respirator filters;

8. Any other items contaminated with lead-based paint.

E. Hazardous Solid Waste (as determined by testing):  The Contractor shall place
lead-based paint chips, debris, and lead dust in double (4-mil) or single (6-mil)
polyethylene bags that are air-tight and puncture-resistant.

Pieces of wood or other types of substrates that do not fit into plastic bags will be
wrapped and labeled "DANGER, LEAD DUST."

E. The Contractor will place all disposable cleaning materials,  such as sponges, mop
heads, filters, disposable clothing, and brooms in double (4-mil) or single (6-mil)
plastic bags and seal.

F. The Contractor shall clean surfaces and equipment and remove large debris.  The
Contractor shall then remove plastic sheeting and tape from covered surfaces. 
Prior to removing the plastic sheeting, the Contractor shall lightly mist the sheeting
in order to keep dust down and fold inward into tight small bundles to bag for
disposal.  The Contractor shall place all plastic sheeting in double (4-mil) or single
(6-mil) thick plastic bags and seal.

G. The Contractor shall bag and seal vacuum bags and filters in double (4-mil) or
single (6-mil) thick plastic bags.
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H. The Contractor shall place all contaminated clothing or clothing covers used during
lead abatement and cleanup in plastic bags for disposal prior to leaving equipment
room.

I. The Contractor shall place solvent residues and residues from strippers in properly
labeled drums made out of materials that cannot be dissolved or corroded by
chemicals.  Solvents will be tested by the Contractor to determine if they are
hazardous.  Solvents, caustics, and acid waste must be segregated and not stored in
the same containers.

J. The Contractor shall contain and properly dispose of all liquid waste, including
lead-dust contaminated wash water.

K. The Contractor shall HEPA-vacuum the exterior of all liquid waste containers prior
to removing the waste containers from the work area and shall wet wipe the
containers to ensure that there is no residual contamination.  Containers should
then be moved out of the work area into the designated storage area.

L. The Contractor shall carefully place the containers into the truck or dumpster used
for disposal.

M. The Contractor shall ensure that all waste is transported in covered vehicles to a
landfill, or lined landfill, if available.

N. If the Contractor subcontracts the removal of the lead-based paint waste, the
Contractor shall ensure that the company removing the waste material adequately
covers all loads so that no dust or debris is released.

O. Disposal of Hazardous Waste (as determined by testing).  The Contractor will be
required to comply with RCRA and applicable state and local laws and regulations
governing hazardous waste disposal.

P. If more than 100 kg of hazardous waste will be generated from the lead control
process during any calendar month, the Contractor shall apply for an EPA
identification number from the appropriate Regional EPA office.  If less than 100
kg, the Contractor shall obtain EPA generator numbers from each property address. 
The Owner or his Representative may assist the Contractor in contacting the
appropriate EPA office to secure the identification.

Q. Waste Containers:  The Contractor will comply with EPA and DOT regulations for
containers.  The Contractor shall contact the state and local authorities to determine
their criteria for containers.  The more stringent regulations shall apply.

R. Waste Transportation:  If the Contractor is not a certified hazardous waste
transporter, a contract shall be entered into with a certified transporter to move the
waste.  The Contractor shall require the certified hazardous waste transport to
follow DOT regulations.
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END OF SECTION
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1.0 GENERAL

1.1 SCOPE OF WORK

1.1.1 The Specifications for Asbestos-Containing Materials (ACM) Removal are
intended to apply to the abatement anc cleanup of the Asbestos- Containing
Materials (ACM’s) identified as drywall/taping mud, 9" x 9"vinyl floor tile 
& associated mastic, 12" x 12" vinyl floor tile, residual mastic as defined in
Section 1.7 Definitions. Henceforth, the Specifications for Asbestos-
Containing Materials (ACM) Removal are referred to as the Specifications. 

1.1.2 The Contractor  shall remove the drywall system as identified on the
demolition drawings. The removal is limited in scope.  This removal shall
require a Negative Pressure Enclosure (NPE) with a two-stage personnel
decontamination system.

Abatement of the flooring materials shall be performed in all areas identified
as containing asbestos mastic. This work shall be performed within a NPE
with a two-stage personnel decontamination system. If mechanical removal
means are employed, the contractor shall comply with BAAQMD notification
and containment requirements.

The casework anchored to the walls shall be removed. The removal may cause
some disturbance to the drywall taping mud. The contractor shall place critical
barriers using 6-mil plastic on all openings in the area being worked on. A
HEPA air filtration unit shall be employed, exhausting the filtered air to the
exterior of the work area.  . A full containment is not required, however,   the
work area flooring shall have a drop sheet to catch any drywall fallout. 

The windows are assumed to have putty that contains <1% chrysotile
asbestos. This material has not been analyzed by “point count” and is
considered RACM (Regulated Asbestos-Containing Material) by Bay Area
Air Quality Management District. Prior to commencing the work, Enviro-
STAR will submit a sample for point count analysis, Note; The windows are
Lead-Based Paint and will be characterized to determine disposal means.
Should the characterization, determine the windows are hazardous waste, it
must de disposed as such regardless of the asbestos content. 

1.1.3 The Contractor shall use a negative pressure enclosure (NPE) with a two-
stage personnel decontamination system for personnel performing the ACM
removal, unless, the material is deemed RACM which will require a 3-stage
decontamination system.

1.2 DESCRIPTION OF WORK

1.2.1 The work specified herein is the abatement of asbestos- containing material(s)
to be performed by competent persons trained, knowledgeable, and qualified
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in the techniques of asbestos abatement, handling and disposal of asbestos
and/or asbestos-contaminated materials, and the subsequent cleaning of
asbestos contaminated areas.  Work shall be performed by Contractors who
comply with all applicable federal, state and local regulations, and are capable
of, and willing to, perform the work as per this specification.

1.2.2 All abatement work shall be performed under the strict work practices and
procedures for this project defined in the Specifications. The MDUSD  
Representative (henceforth refered to as the Owner’s representative)
decision(s) will be final in all matters relating to the interpretation of these
specifications and all applicable regulations.  The Contractor shall abide by
all directions and decisions of the  Contracting Officer’s  Representative 
relative to asbestos removal and/or asbestos fiber control.

1.2.3 The Contractor shall supply all labor, materials, services, training, insurance,
permits, and equipment necessary to successfully carry out the work in
accordance with applicable federal, state and local regulations, and these
specifications.

1.2.4 The Contractor shall comply with the MDUSD regulations regarding work
hours, building access, and facility use.

1.2.5 The Contractor is responsible for performing any demolition necessary to
complete the work specified herein, unless otherwise specified.

1.2.6 Repair and/or reconstruction of any demolition items to be performed by
others unless otherwise specified.

1.3 CONTRACTOR QUALIFICATIONS/SUBMITTALS

1.3.1 Prior to commencing work, the Contractor shall provide evidence that he is
duly licensed in the State of California in accordance with the provisions of
Chapter 9 of Division 3 of the Business and Professions Code, as amended.

1.3.2 Prior to commencing work, the Contractor shall provide evidence that he is
certified as an asbestos contractor by the California Contractor's State License
Board.

1.3.3 Prior to commencing work, the Contractor shall provide evidence of
registration with the Chief of the Division of Occupational Safety and Health,
State of California (Cal/OSHA) as a contractor involved in the construction,
repair, renovation, maintenance, demolition, and/or salvage activities in which
any materials containing more than 1% asbestos are handled.

1.3.4 Prior to commencing work, the Contractor shall provide proof that all workers
working within the asbestos removal area have been trained to meet the
requirements of 8 CCR 5208 and 29 CFR Part 1926 and BAAQMD
requirements.  The training and fit testing shall be of quality and substance
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deemed to be satisfactory by the Contracting Officer’s   Representative.

1.3.5 Prior to commencing work, the Contractor shall provide proof that all workers
working within the asbestos removal area are included in the medical
surveillance program required by 8 CCR 5208 and 29 CFR Part 1926
requirements and that they have medical approval to work with asbestos and
wear respirators.  This proof shall be certified by a licensed physician.

1.3.6 Only persons certified pursuant to 1.3.4 and1.3.5 will be allowed to work on
this job.  A list of the trained and medically approved employees that will be
allowed to work on this job shall be submitted to the Contracting Officer’s 
Representative prior to commencing work.

1.3.7 Prior to commencing work, the Contractor shall provide proof of Hazardous
Waste Hauler licensing from the State of California Department oF Toxic
Substance Control (DTSC) including identification number, for the
transporter that is to be used.

1.3.8 Prior to commencing work, the Contractor shall provide the name, location,
and EPA/DTSC license of the hazardous waste site proposed to be used.

1.3.9 Prior to commencing work, the Contractor is to provide written proof that the
owner of any rental equipment has been notified that it is to be utilized inside
of an asbestos work area.

1.3.10 Prior to commencing work, the Contractor's air sampling plan is to be
approved by the Owner’s Representative.

1.4 APPLICABLE STANDARDS AND GUIDELINES

1.4.1 All work under this contract shall be performed in strict accordance with all
applicable federal, state and local regulations, standards and codes governing
asbestos related work and any other trade work done in conjunction with the
abatement.

1.4.2 The most recent editions of any relevant regulations, standards, documents or
codes shall be in effect.  Where conflict among the requirements or with these
specifications exists, the most stringent requirements shall apply.  Such
documents include, but are not limited to, the following:

1.4.2.1.1 U.S. Department of Labor, Occupational Safety and Health
Administration (OSHA)

1.4.2.1.2 Title 29 of the Code of Federal Regulation, Section 1926.1101-
Construction Standard for Asbestos (29 CFR 1926.1101)

1.4.2.1.3 Respiratory Protection Standard (29 CFR 1910.134)
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1.4.2.1.4 Hazard Communication (29 CFR 1910.1200)

1.4.2.1.5 Specifications for Accident Prevention, Signs and Tags (29 CFR
110.145)

1.4.2.2 California Division of Occupational Safety and Health (DOSH)

1.4.2.2.1 Title 8 of the California Code of Regulations, General Industry
Safety Orders, Section 5208 - Asbestos Standard (8 CCR GISO
5208)

1.4.2.2.2 Respiratory Protective Equipment Standard (8 CCR GISO 5144)

1.4.2.2.3 Hazard Communication Standard (8 CCR GISO 5194)

1.4.2.2.4 Accident Prevention Program (8 CCR GISO 3203)

1.4.2.2.5 Access to Employees Exposure and Medical Records (8 CCR
GISO 3204)

1.4.2.2.6 Accident Prevention Signs (8 CCR GISO 6003)

1.4.2.2.7 Emergency Action Plan (8 CCR GISO 3220)

1.4.2.2.8 Fire Prevention Plan (8 CCR GISO 3221)

1.4.2.2.9 Electrical Safety Orders (Chapter 4, Subchapter 5)

1.4.2.2.10 Construction Safety Orders (Chapter 4, Subchapter 4)

1.4.2.3 U.S. Environmental Protection Agency (USEPA) National Emissions
Standards for Hazardous Air Pollutants (NESHAP) Asbestos Regulation
(40 CFR 61, Subparts A, B and M)

1.4.2.4 Bay Area Air Quality Management District (BAAQMD).

1.4.2.5 American National Standards Institute (ANSI) Standard Z88.2-1980,
Practices for Respiratory Protection.

1.4.2.6 ANSI Z9.2 - Fundamentals Governing the Design and Operation of
Local Exhaust Systems

1.4.2.7 National Electric Code

1.4.2.8 California Code of Regulations Title 22 and Department of Health
Services regulations pertaining to disposal and Transportation of
Hazardous Waste
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1.4.2.9 40 CFR 260-265:  Resource Conservation and Recovery Act

1.4.2.10 Guidance for Controlling Asbestos-Containing Material in Buildings
(EPA 560-5-85-024)

1.4.2.11 Asbestos Waste Management Guidance:  Generation; Transport;
Disposal (EPA 530-SW-85-007)

1.5 NOTIFICATIONS

1.5.1 The Contractor shall be responsible to perform all notifications of federal,
state and local authorities and to obtain all necessary permits in accordance
with applicable regulations, including but not limited to:

1.5.1.1 Notify the Federal Environmental Protection Agency (EPA) as required
under the National Emission Standards for Hazardous Air Pollutants
(NESHAPS) (40 CFR 61, Subpart M).  Written notification to the
district office is required 10 days prior to commencement of asbestos
demolition/renovation activities if required.

1.5.1.2 Notification to  BAAQMD.  Written notification 10 days prior to
commencement of asbestos demolition/renovation activities, if
applicable.

1.5.1.3 Notify Cal/OSHA of this ACM-related job.

1.5.1.4 Notify the appropriate government agency to obtain permission to
discharge waste water into the sewer system, if required.

1.5.1.5 Obtain appropriate permits required for construction activities and for
equipment to be located on the street, if applicable.

1.5.1.6 A copy of all notices and permits must be provided to Enviro-STAR at
least five (5) working days in advance of start of project.

1.6 GENERAL REQUIREMENTS

1.6.1 The Contractor shall comply with all specifications.

1.6.2 The Contractor shall submit a proposed schedule of the operations, with man
power loading per work shift, a work plan and a procedures plan to Enviro-
STAR for approval at least five (5) working days in advance of start of the
project. The schedule shall consist of a time bar for each major category or
unit of work indicating the time frames for all milestones and
sequence/coordination of all elements of work.  The Owner’s   representative
shall be notified of any changes during the progress of the project.

1.6.3 The Contractor shall consult with the Owner’s representative  and adhere to
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all requirements as to time and method of material and equipment delivery
and removal of debris and equipment.

1.6.4 The Contractor shall be allowed reasonable space at the site and access to the
area.  The Contractor shall confine his operations to the assigned space(s) and
work site(s).

1.6.5 All drawings and material estimates are for information purposes only and
may not reflect the actual as-built conditions.  It is the Contractor's
responsibility to verify all conditions at the site prior to bidding.  After award
of the contract the Contractor is responsible for the conditions as they exist.

1.6.6 The Contractor shall attend regularly scheduled meetings with MDUSD,
project manage,  Enviro-STAR.  These meetings shall include review of
overall project status and work schedules; and any coordination, submission,
sampling results, et. al., issues that may arise.

1.6.7 There will be no extra work or additions to the contract chargeable to the
Owner without prior written approval of the Owner.

1.6.7.1 MDUSD, after consultation with Owner’s Representative, may make
changes by altering, adding to or deducting from the work and
negotiating a change to the contract sum.  All work changes shall be
executed in conformity with the terms and conditions of the contract
documents unless otherwise provided in the change orders.  Any change
in the contract sum or time for completion shall be adjusted in the
change order which will be effective when it is signed by both parties.

1.6.7.2 The change order shall describe or enumerate the work to be performed
and state the price to be added to or deducted from the contract sum.  If
the extent or cost of the work is not determinable until after the change
work is performed, the change order on contract shall specify the
method for determining the cost and extent of the changed work when
completed.

1.6.8 Emergency exits are to be kept clear at all times.

1.6.9 Do not allow open flames or smoking in the asbestos removal area.  Place
"NO SMOKING" signs at entrance and within the abatement area.

1.6.10 Main electrical power and water will be provided by MDUSD  Distribution
of electrical power and water for Contractor's equipment and work is the
responsibility of the Contractor.

1.6.11 Any work stoppage of the Contractor by Owner’s Representative and/or 
MDUSD supervisoty personnel for non-compliance to the specifications is the
sole responsibility of the Contractor.
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1.6.12 Any contamination or perceived contamination (air, bulk, etc.) is the total
responsibility of the Contractor and all costs associated with the perceived
contamination decontamination is the total responsibility of the Contractor,
including all industrial hygiene services by Owner’s Representative.

1.6.13 There is no work or admittance to the work area once the work area
containment has been approved for ACM related work without  permission
of the Owners Representative .

1.6.14 The Contractor shall be responsible for project site security.  This shall
include but not necessarily limited to equipment, materials, supplies and
project security fencing.

1.7 DEFINITIONS AND ABBREVIATIONS

1.7.1 Aggressive Sampling: Refers to air sampling following the agitation of the air.

1.7.2 Amended Water:  A water to which a surfactant has been added.

1.7.3 Area Monitoring: Sampling of asbestos fiber concentrations within the
asbestos work area and outside the asbestos work area.  Sampling shall
represent airborne concentrations of asbestos fibers that may reach the
breathing zone.

1.7.4 Asbestos Containing Material (ACM):  Material composed of asbestos of any
type and in an amount greater than 1% by weight, either alone or mixed with
other fibrous or non-fibrous materials. Note: Cal/OSHA (CCR 1529) defines
ACCM as being greater than 0.1%. The Contractor shall adhere to this
regulation for purposes of worker protection and work practices when
removing material having greater than 0.1% asbestos.

1.7.5 Asbestos Fibers: Refers to asbestos fibers having an aspect ratio of 3:1, and
those fibers longer than five (5) micrometers.

1.7.6 Asbestos Permissible Exposure Limit (PEL): 0.1 fibers (those longer than five
micrometers) per cubic centimeter as an eight hour time weighted average.

1.7.7 Authorized Visitor: Designated employees or consultants for the Contracting
Officer, testing lab personnel, and representatives of any federal, state and
local regulatory or other agency having authority over the project.

1.7.8 Baseline: Refers to the background level of asbestos monitored before
abatement.

1.7.9 Breathing Zone: A hemisphere forward of the shoulders and head with a
radius of approximately six to nine inches.

1.7.10 Bridging Encapsulant: An encapsulant that forms a discrete layer on the
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surface of an in-situ asbestos matrix.

1.7.11 Certified Asbestos Consultant (CAC): An individual demonstrating his/her
compentency  in asbestos related construction through experience, education
and successfully passing a Cal/OSHA administered exam.

1.7.12 Change Rooms: Refers to the two chambers in the decontamination area used
to change into and out of protective clothing.

1.7.13 CAC/Technician: Refers to the Contracting Officer's retained  Certified
Asbestos Consultant, or his designated technician.

1.7.14 Clean Room: An uncontaminated area or room that is part of the worker
decontamination enclosure system, with provisions for storage of worker's
street clothes and protective equipment.

1.7.15 Clearance Level: Refers to less than <0.01 fibers/cubic centimeter for each
sample collected when analyzed via Phase Contrast Microscopy (PCM). 
Clearance level for samples analyzed via Transmission Electron Microscopy
(TEM) will be less than 70 structures per square millimeter (<70 s/mm²).

1.7.16 Contaminated:  Shall mean all materials which either contain asbestos or are
presumed to contain asbestos or have come into contact with the asbestos
materials either through dispersion of debris or fiber contamination by
airborne asbestos.

1.7.17 Critical Barrier: The outermost polyethylene seal of a work area.  This
includes the decontamination unit, but not the wall or floor polyethylene
unless they form the boundary between the work area and the uncontaminated
environment.

1.7.18 Decontamination Unit: A decontamination unit shall be set up for each
containment area.  Refers to system of airlocks used to decontaminate
personnel, waste bags, equipment, etc. when exiting the work area.

1.7.19 Disposal Bag: Six millimeters thick leak-tight plastic bags used for
transporting asbestos waste from the work place and to the disposal site. 
Label each as described in Section 29 CFR 1926.1101) and as follows:

DANGER
CONTAINS ASBESTOS FIBERS

MAY CAUSE CANCER
CAUSES DAMAGE TO LUNGS

DO NOT BREATHE DUST
AVOID CREATING DUST

1.7.20 Encapsulant: A liquid material which can be applied to asbestos containing
material which controls the possible release of asbestos fibers from the
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material either by creating a membrane over the surface (bridging) or by
penetrating into the material and binding its components together
(penetrating encapsulant).

1.7.21 Equipment Decontamination Enclosure System: A decontamination
enclosure system for materials and equipment, typically in a designated
area of the work area, and including a washroom, a holding area, and an
uncontaminated area.

1.7.22 Equipment Room: A contaminated area or room that is part of the worker
decontamination enclosure system, with provisions for storage of
contaminated clothing and equipment.

1.7.23 Filter: A media component used in respirators to remove solid or liquid
particles from the inspired area.

1.7.24 Foreman: An individual who fulfills the duties of "competent person" as
defined in 29 CFR 1926.1101 (b) and 29 CFR 1926.1101 (e)(6)(ii)&(ii). 
This individual must supply documentation of a passing grade in an EPA
accredited course in Practices and Procedures in Asbestos control.  The
foreman must supervise on-site.

1.7.25 HEPA Filter Vacuum Collection Equipment: High efficiency particulate air
(absolute) filtered vacuum collection equipment with a filter system
capable of collecting and retaining asbestos fibers.  Filters should be of
99.97% efficiency for retaining fibers of 0.3 microns or larger. The HEPA
equipment, including negative air machines and vacuums, shall be
smoke challenged (DOP) tested on site. 

     

1.7.26 High-Efficiency Filter: A filter that removes from air 99.97% or more of
monodisperse dioctyl phthalate (DOP) particles having a mean particle
diameter of 0.3 micrometers. 

1.7.27 MDUSD: Mount Diablo Unified School District.. 

1.7.28 Monitoring:  Shall include visual inspection for the presence of visible
contamination, air monitoring performed in accordance with accepted
OSHA methods and observation of work areas and contractor performance
of work.

1.7.29 Monitoring Technician: Conducts monitoring under the direction of a
Certified Asbestos Consultant, certified by Cal/OSHA.  The technician
shall conduct monitoring according to 29 CFR 1910.1001 (d), 1926.1101,
CAL/OSHA, and as otherwise specified in this contract.

1.7.30 Negative Pressure Respirator: A respirator in which the air pressure inside
the respirator inlet covering is positive during exhalation in relation to the
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air of the outside atmosphere, and negative during inhalation in relation to
the air pressure of the outside atmosphere.

1.7.31 Negative Pressure: Air pressure lower than surrounding areas, generally
caused by exhausting air from a sealed space (work area).

1.7.32 NIOSH: National Institute for occupational Safety and Health.

1.7.33 Penetrating Encapsulant: An encapsulant absorbed by the in-situ asbestos
matrix without leaving a discrete surface layer.

1.7.34 Personal Monitoring: Sampling of asbestos fiber concentrations within the
breathing zone of an employee.

1.7.35 Phase Contrast Microscopy (PCM): Phase Contrast Microscopy (PCM) is a
technique using a light microscope equipped to provide enhanced contrast
between the fibers and the background.  Filters are cleared with a chemical
solution and viewed through the microscope at a magnification of
approximately 400X.

This method does not distinguish between fiber types and only counts
those fibers longer than 5 micrometers and wider than approximately 0.25
micrometers.  Because of these limitations, fiber counts by PCM typically
provide only an index of the total concentration of airborne asbestos in the
environment monitored.

1.7.36 Protection Factor: The ratio of the ambient concentration of an airborne
substance to the concentration of the substance inside the respirator at the
breathing zone of the wearer.  The protection factor is a measure of the
degree of protection provided by a respirator to the wearer.

1.7.37 Qualified Laboratory:  A laboratory that has been judged proficient in the
counting of asbestos fibers by successful participation in the National
Institute for Occupational Safety and Health (NIOSH) Proficiency
Analytical Testing (PAT) Program and is accredited by the American
Industrial Hygiene Association (AIHA).

1.7.38 Removal:  Procedures necessary to strip all asbestos containing materials
from the designated areas and to properly dispose of these materials at an
approved, acceptable site.

1.7.39 Shower Room: A room between the clean room and the equipment room in
the worker decontamination enclosure system.  This room contains hot and
cold or warm running water and soap suitably arranged for complete
showering during decontamination.  The shower room comprises an air
lock between contaminated and clean areas.

1.7.40 Surfactant (wetting agent):  A chemical wetting agent added to water to
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improve penetration of the ACM, normally consisting of 50%
polyoxyethylene ether and 50% of polyoxyethlene ester, or equivalent,
mixed with water to provide a concentration of one ounce surfactant to 5
gallons of water.

1.7.41 Transmission Electron Microscopy: Transmission Electron Microscopy
Level II (TEM) is a technique that focuses an electron beam onto a thin
sample.  As the beam transmits through certain areas of the sample, an
image resulting from varying densities of the sample is projected onto a
fluorescent screen.

Transmission electron microscopy is the state-of-the-art analytical method
for identifying asbestos fibers collected in air samples in non-industrial
settings.  Transmission electron microscopes equipped with selected area
electron diffraction (SAED) capabilities, also can provide information on
the crystal structure of an individual particle.

1.7.42 Visible Emissions: Any emission containing particulate asbestos material
that are visually detectable without the aid of instruments.  This does not
include condensed uncombined water vapor.

1.7.43 Water Filtration: The system shall be capable of filtering particulates with
at least a 5.0 micron size collection capability.  The system must contain a
series of at least three (3) filters with progressively smaller pore sizes down
to at least a 5.0 micron size to avoid rapid clogging.

1.7.44 Work Area: The area where asbestos-related work or removal is performed
and that is defined or isolated to prevent the spread of asbestos dust, fibers
or debris, and entry by unauthorized personnel.  Work area is a Regulated
Area as defined by 29 CFR 1926.1101 and CAL/OSHA.

2.0 PRODUCTS
               

2.1 GENERAL REQUIREMENTS

2.1.1 All materials, tools, and equipment listed herein shall be provided by the
Contractor.

2.2 MATERIALS

2.2.1 Plastic sheet:  (Referred to as poly) Shall be clear polyethylene, sized in
lengths and widths to minimize the frequency of joints.  The minimum
thickness, deemed necessary for protection of the building and personnel
outside of the asbestos removal area(s), shall be:

Application Thickness

Critical barriers   6 mil reinforced - 2 layers *
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Wall Barriers 6 mil - 1 layer*

* Unless differently authorized by the  Owners Representative.

2.2.2 Plastic bags:  (Referred to as poly bags) Shall be clear 6 mil polyethylene
minimum with proper asbestos warning label(s) in compliance with all
applicable regulations.

2.2.3 Tape:  Shall be capable of sealing joints of adjacent sheets of plastic to
each other or to finished or unfinished surfaces of dissimilar materials and
shall be capable of adhering under dry and wet conditions including the use
of amended water; i.e. a good quality duct tape.

2.3 EQUIPMENT

2.3.1 Vacuum equipment and negative air filtration equipment shall be supplied
with HEPA filtration. The HEPA equipment, including negative air
machines and vacuums, shall be smoke challenged (DOP) tested on site. 

2.3.2 Scaffolding/staging/ladders/tools shall meet all applicable safety
regulations.

3.0 EXECUTION

3.1 WORK AREA ISOLATION

3.1.1 The area involving the removal of asbestos containing materials will
require isolation as determined and deemed necessary by the Owners
Representative.

3.1.2 Seal off all doors, windows, vents etc. to adjacent area(s), with 6 mil clear
poly sealed with tape.  The work shall be phased to allow tenants at least
one safe means of ingress and egress of their units .

3.1.3 Seal off all air plenum(s) and/or HVAC system opening(s) in controlled
area(s) with 6 mil clear poly sealed with tape.

3.1.4 Prevent unauthorized personnel ingress and egress by appropriate warning
signs and barriers.

3.1.5 Each exterior designated work area shall have two (2) layers of 6-mil poly
on the ground. The poly shall be affixed to the base of the wall with duct
tape.

3.1.6 Each exterior designated work area shall have plastic-construction fencing
as a perimeter barrier.

3.1.7 Removal will not begin until the enclosure is inspected and approved by 
the Owners Representative.
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3.2 WORK DECONTAMINATION SYSTEM (DECON)

3.2.1 The Contractor shall provide a worker decontamination enclosure system
(Decon) at the entrance to the work area consisting of at least two (2)
totally enclosed chambers:  dressing area and dirty room.  The dirty room
shall be the only direct entry/exit to the actual work area. 

3.2.2 Alternate Decon construction methods such as a metal or wood frame
covered on all sides with two (2) layers of 6 mil clear reinforced poly and
with a hard ceiling, may be used with the permission of  the Owner’s
Representative.

3.2.3 Before the Decon is constructed, all walls the Decon will impact shall be
isolated in the same manner as the work area walls with the poly
preparation work extending four (4) feet minimum beyond the Decon itself
and attached to the work area wall poly.

3.2.4 Before the Decon is constructed, the floor area the Decon will occupy shall
be isolated in a manner that a good tight water proof seal is formed.

3.2.5 The wall poly on the outside of the Decon wall(s) itself shall be attached to
the top (inner most) layer of the general work area floor poly with the first
layer of the Decon wall poly extending out 12 inches minimum onto the
floor.  The next layer of Decon wall poly shall extend out 12 inches
minimum past the first layer.

3.2.6 The wall poly on the inside of the Decon itself shall be attached to the
Decon floor poly which shall be separate from the general work area floor
poly and shall be installed on top of it.

3.2.7 The dressing room shall be located between the equipment/storage room
and the shower room.  At each end of the dressing room "Z" flaps (triple
flaps) shall be constructed to separate the dressing room from the
equipment/storage room and the shower room.  With the permission of  the
Owners Representative the dressing room and equipment/storage room
may be combined into one large room.

3.2.8 The shower room (if requried) shall be located between the dressing room
and the dirty room.  At each end of the shower room "Z" flaps (triple flaps)
shall be constructed to separate the shower room from the dressing room
and from the dirty room.  The shower itself shall be placed within this
room with the shower itself having a heavy curtain at both exits/entrances
to the shower.  There shall be an area large enough to stand in between the
shower itself and the "Z" flaps to the dirty room and the shower itself and
the "Z" flaps to the dressing room.

3.2.8.1 The shower room shall contain at least one shower for every ten
asbestos abatement workers or fraction thereof with hot and cold or
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warm running water.  The Contractor is responsible for any required
piping and water heating.

3.2.8.2 Gas water heaters are prohibited.

3.2.8.3 Careful attention shall be paid to the shower enclosure to ensure
against leakage.  The Contractor is responsible for any damage
resulting from water leakage.

3.2.8.4 Drainage from the shower is the complete responsibility of the
contractor, including any required material or plumbing work.

3.2.8.5 Shower waste water shall be drained, collected, and filtered through a
system with at least a 5.0 micron particulate size collection capability. 
A system containing a series of at least three (3) filters with
progressively smaller pore sizes down to at least 5.0 micron size is
necessary to avoid rapid clogging of the filtration system by larger
particles.

3.2.8.5.1 Prior to commencement of work, the design and specifications
of the filtering system shall be furnished by the Contractor to
the owner’s representative for approval.

3.2.8.5.2 Two spare sets of filters shall be maintained at the site at all
times to replace clogged or dirty filters.

3.2.8.5.3 The filters shall be replaced when they become clogged or at the
direction of  the owner’s representative.  Treat and discard the
used filters as hazardous waste.

3.2.8.5.4 Provide a holding tank (or shower pan) to provide storage of
excess shower water when the amount of water generated
exceeds the flow capacity of the filters.  This hold tank must be
capable of containing the amount of water generated while
running the shower at full capacity for three minutes.

3.2.8.5.5 The shower room and the shower itself shall be cleaned at the
end of each work shift or at the direction of Enviro-STAR.  The
Contractor shall not leave the project until this has been
accomplished to the satisfaction of the Owner’s Representative.

3.2.8.5.6 The Contractor shall keep a minimum two day supply of clean
disposable towels (for personnel drying after showering), body
soap and shampoo (liquid soap may be substituted for both body
soap and shampoo) on site at all times.  If there is not an
adequate supply of these items on site to shower out all
personnel who may enter the work area then the Contractor may
not physically enter the work area until he has actually brought
sufficient and adequate amounts of these items to the job site.
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3.2.8.5.7 If there is not sufficient hot and cold water or warm water
actually operating at the shower the Contractor may not enter
the work area until this has been corrected to the satisfaction of
the Owner’s Representative. The Owner’s Representative may
test the shower operation before any entry into the work area.

3.2.8.5.8 At the end of each work shift the entire Decon area shall be wet
wiped and cleaned and all supplies, materials and equipment
neatly stacked by the Contractor before he leaves the job site. 
This work must be done to the satisfaction of the Owner’s
Representative.

3.2.8.5.9 All seals and curtained doorways of the Decon shall be kept in
proper condition.  Repairs are to be made immediately as
needed or at the direction of  the Owner’s Representative and
shall be to  the Owners Representative's satisfaction.  Failure to
comply to this will result in a STOP WORK ORDER being
issued by the Owner’s Representative .

3.3 MONITORING AND SURVEILLANCE

3.3.1 The owner will provide air monitoring and surveillance of the complete
asbestos removal project by, under the direction of  the Owner’s
Representative .  Air sampling of Contractor personnel is not included.  At
his expense he shall perform his own OSHA and Cal/OSHA required
personnel air monitoring.

3.3.1.1 Prior to the start of work the Contractor shall submit his air sampling
plan to  the Owner’s Representative for approval.

3.3.1.2 The plan shall describe at least the following items:

3.3.1.3 The name(s) and qualifications of the person(s) who will perform the
air sampling.

3.3.1.4 The sampling strategy to be used.  For example, cover how 8-hour
time-weighed average (TWA) and STEL exposures will be
determined, selection of the employees to be sampled, the frequency
of sampling, calibration procedures, et. al.

3.3.1.5 The name, location, and qualification of the laboratory that will be
used to analyze the air samples.

3.3.2 Routine air sampling including work area and perimeter, will be performed
pursuant to NIOSH 7400A by the Owner’s Representative  as follows:

3.3.2.1 All air sample analyses shall be performed by a  qualified laboratory
as defined in Section 1.7.37.
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3.3.2.2 At work area perimeters outside the containment/work area during
abatement work.  Airborne concentrations at these area are not to
exceed .01 fibers/cc.

3.3.2.3 Inside the work enclosure during abatement work shall not exceed 0.1
fibers/cc.

3.3.2.4 After removal of work area isolation, if sampling is deemed necessary
concentrations are not at any time to exceed 0.01 fibers/cc.

3.3.2.5 The Contractor shall provide the Owner’s Representative with the
results of the air samples collected by the Contractor within 48 hours
of collection.  These air samples shall not be considered valid and
acceptable unless they are performed by a qualified laboratory as
defined in 1.7.37.

3.3.3 The Owner’s Representative may issue a STOP WORK ORDER any time
the Contractor's methods or protective measures are not in accordance with
published regulations or these specifications.

3.3.4 If, at any time, any air sample inside the work area exceeds or is likely to
exceed 0.1 fibers/cc, or any sample outside the work area exceeds or is
likely to exceed 0.01 fibers/cc, the work methods will be reassessed by  the
Owner’s Representative and recommendations made to correct possible
work deficiencies.  Non-cooperation by Contractor for correction of
deficiencies will be cause for a STOP WORK ORDER.

3.4 ASBESTOS WORK PRACTICES

3.4.1 All Contractor and subcontractors who will be working in asbestos
removal area(s) shall be trained to meet OSHA, CAL/OSHA, BAAQMD
and any other pertinent requirements for asbestos and respirators.

3.4.2 Place OSHA and AB3713 approved warning signs at all entrances to
asbestos removal area(s).

3.4.3 Ensure that ALL persons don appropriate personal protective equipment
before entering the asbestos removal area and wear this protective
equipment while within the abatement area.  Personal protective equipment
includes approved respirators, disposable coveralls, hoods, booties and
gloves.  Where safety hazards dictate, hard hats, safety glasses, safety shoes
and/or rubber boots and rubber and/or work gloves shall also be worn.  All
of these items are to be furnished free of charge to all employees of the
Contractor and/or his subcontractor(s), the industrial hygienist(s), site
visitor(s) and governmental agency representative(s).

3.4.4 Respiratory protective equipment shall consist, at a minimum, of NIOSH
approved half face dual cartridge negative pressure air purifying respirators
equipped with HEPA filters.  If exposure concentrations warrant, as
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prescribed in the OSHA regulations, then higher protection factor NIOSH
approved respiratory protection will be required by Enviro-STAR's Project
Manager.  For operations involving the use of spray glue, spraying of
encapsulation material and/or other toxic materials the use of HEPA
filtered/organic vapor combined respirator cartridges are required.  The
organic vapor respirator cartridge must meet the requirements of the MSDS
for the substance(s) being used.

3.4.5 Outer work clothes shall consist of disposal full body coveralls, disposable
head covers, and disposable shoe covers.  Disposable clothing should be
taped shut at wrists, ankles, and neck, as appropriate.

3.4.6 Upon egress of the asbestos work area, all persons are required to shower
thoroughly and completely with body soap and hair shampoo, removing all
possible asbestos contamination from themselves.  They shall also wash off
their respirator before exiting from the shower; no time limit shall be set by
the Contractor for showering.

3.4.7 The Contractor shall provide disposable protective clothing for all
authorized visitors to the work area, including the owner, the Industrial
Hygienist, and pertinent government agency representatives.  The level of
respiratory protection that is required of the Contractor personnel
shall be the level also required for all visitors/ the Owners
Representative (i.e., PAPR, half face dual cartridge, etc.).  All visitors
shall comply with the entry and exit requirements.

3.4.8 All items provided to visitor(s)/ personnel shall be new, clean, and
furnished at no charge to the site visitor(s).  The only exception is that the
Owner’s Representative  personnel will furnish their own respirator.

3.5 WASTE BAG OUT

3.5.1 The Contractor shall notify the Owner’s Representative in advance of bag
out of both contaminated and non-contaminated waste. The Contractor and 
the Owners Representative shall then review the bag out procedures and
pathway of the waste from the work area to the hazardous waste dumpster
or the hazardous waste transportation vehicle.  (Hazardous waste dumpster
is defined to include the hazardous waste transportation vehicle throughout
these specifications.)

3.5.2 All contaminated waste shall be removed from within the work area(s) by
the double bagging method.  Each bag shall be of at least 6 mil clear poly
with both bags having all applicable warning signage on them.  The first
bag is to be clean and free of all dust, debris, etc., (by wet wiping or
washing) on the outside.  It is then passed from the dirty room to the
shower room (if the personnel decon is used for bag out) or the center room
(if a material/equipment air locked decon is used).  This bag is to have
been previously sealed.  Once passed from the dirty room this first bag is
placed into a second bag that is then twisted closed, folded over and taped
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shut.  The double bagged contaminated waste is then passed out of the
Decon.  Persons within the work area are to be under shower conditions. 
All personnel outside the work area may wear tyvek suits over their street
clothes.  They shall have a respirator readily accessible in case of a spill.

3.5.3 Once passed out of the Decon this bagged waste is to be placed into a
heavy duty cart lined with one (1) layer of 6 mil clear poly.  The poly is to
be placed into the cart such that there are no seams.  When fully loaded
(bags are to be only loaded to the top edge of the cart) the cart is to be
taken directly and immediately to the hazardous waste storage dumpster. 
The cart is to be covered with one (1) layer of black poly while the
hazardous waste is being transported to the hazardous waste dumpster.

3.5.4 All persons outside the work area, the Decon or the hazardous waste
dumpster itself involved in handling and transporting the bagged debris,
are to be fully approved by  the owner’s representative to work in and
around asbestos.  While involved in this work they are to wear their
respirators around their neck such that their respirator is immediately
available in case of an incident.

3.5.5 The hazardous waste dumpster is to be fully lined on the bottom and all
sides with 6 mil clear poly.  Seams are to be taped such that they are
watertight.  It is to be properly labeled and capable of being
locked/secured.

3.5.6 The bags are to be off-loaded from the cart into the hazardous waste
dumpster in such a manner that they remain intact - they are not to be
thrown.

3.5.7 Person(s) inside the hazardous waste dumpster are to be under respirator
conditions with at least a tyvek suit, with head cover and booties, worn
over their street clothes.

3.5.8 Non-contaminated debris from within the work area can be removed from
the work area and disposed of without any special preparations as standard
construction debris.  As long as it is removed from the work area before
abatement of the asbestos material starts, which includes pre-wetting.

3.5.9 Asbestos contaminated waste shall not remain within the work area. Prior
to the end of the shift, the Contractor shall  allocate plenty of time to
remove the ACM and leave the work area free of loose ACM. 

3.5.10 If contaminated waste contains material/debris, et. al., that is likely to
cause cutting/breaking of the bags, then approved drums shall be used for
containment, transport and disposal.

3.6 WASTE DISPOSAL

3.6.1 All asbestos-containing material in FRIABLE condition shall be disposed
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of as hazardous waste in accordance with all applicable regulations, with
the exception of window putty if the paint on the windows is deemed
hazardous waste.

3.6.2 Transportation of hazardous waste to the designated licensed hazardous
waste site shall be by the designated licensed hazardous waste transporter
in a DOHS licensed vehicle in accordance with all applicable regulations.

3.6.3 The Owner shall provide the Contractor with his EPA waste generator
number.  If the Owner does not have one he shall procure one.

3.6.4 The Contractor shall initiate and ensure completion of a Uniform
Hazardous Waste Manifest (UHWM) for each shipment.  The weight of
each shipment shall be shown on the manifest.  Bag counts are not
sufficient.

3.6.5 The generator's copy of each UHWM shall be given to the Owner by the
Contractor within 24 hours of its completion.

3.6.6 All dumpsters used to store or transport asbestos contaminated waste shall
be fully and properly licensed and registered as per all applicable
regulations.

3.6.7 The transporter used to transport all asbestos contaminated waste shall be
fully and properly licensed and registered as per all applicable regulations.

3.6.8 The dump site to which the asbestos contaminated waste shall be delivered
shall be fully and properly licensed and registered as per all applicable
regulations.

3.6.9 The asbestos contaminated waste may be transported in a motor vehicle as
long as it is fully and properly licensed and registered as per all applicable
regulations.

3.6.10 The Contractor may transport asbestos contaminated waste from the
building/project if he is a duly licensed and registered hazardous waste
hauler and does so in fully licensed and registered vehicles/dumpsters and
adheres to all applicable regulations.

3.6.11 Asbestos contaminated waste may not be transported between buildings
(unless they are interconnected) without adhering to all applicable
regulations for transporting asbestos contaminated waste.

3.6.12 Asbestos contaminated waste may not be removed from the building/job
site by hand carrying to another building/job site.

3.6.13 All hazardous waste dumpsters used to store asbestos at the building/job
site shall be posted with appropriate asbestos warning signs.
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3.7 CLEANUP

3.7.1 Cleanup procedures are extremely important.  If not performed well,
elevated airborne levels, both inside and outside the work area, will occur
during all phases of the removal work.  Daily remove all visible
accumulations of asbestos material and debris within the abatement/work
area and place in appropriate container(s).

3.7.2 At all times the work area shall be kept neat and clean.  When leaving the
work area for lunch break all asbestos material(s) shall have been picked
up and bagged or gathered into one pile, wet and completely covered with
one (1) layer of 6 mil clear poly.  Also, equipment shall have been washed
down of accumulations of asbestos material and this material handled as
waste.  If accumulations are found elsewhere they shall also be handled as
above.

3.7.3 At the end of each work shift all asbestos material(s) shall be cleaned up
and bagged such that there is no loose asbestos to be found within the work
area on the floor poly, wall poly, equipment, building items remaining
inside the work area (such as HVAC duct, electrical conduit, etc.).  If this
requires a wash down and/or mopping of the complete work area and items
within it, the Contractor shall be prepared to do so.  The Contractor is
responsible for starting the clean up process such that it can be finished by
the end of the normal work shift.  If the Contractor has not completed this
clean up work by the end of the work shift he shall remain until it has been
accomplished, at no extra charge to the owner.  If at the beginning of any
work shift it is found that the Contractor failed to adequately clean at the
end of the last work shift then no abatement related work shall start until
the work area has been cleaned as it should have been done.  This is to be
at no charge to the owner. The Owner’s Representative shall be the final
authority on the cleanliness of the work area.

3.8 CLEARANCES

3.8.1 When the Contractor believes that removal including detailing, wet wiping,
general work area and decon clean up and equipment cleanliness is
complete, then he shall request  the Owner’s Representative to evaluate the
removal and initiate clearance procedures.

3.8.2 Clearance procedure shall consist of four (4) general phases, which will be
evaluated separately by  the Owner’s Representative:

3.8.2.1 Visual evaluation of the degree of removal, including detailing of
asbestos from the designated area.

3.8.2.2 Visual evaluation of the degree of cleanliness of the poly in the work
area.

3.8.2.3 Visual evaluation of the degree of general cleanliness of the work
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area.

3.8.2.4 Final visual evaluation of the entire work area after all containment
has been removed.

3.8.3 Upon the Contractor's request, the Owner’s Representative  will evaluate
the thoroughness of asbestos removal and detailing of the asbestos areas,
the cleanliness of all poly surfaces (including the Decon), cleanliness of all
unprotected surfaces, cleanliness of all building systems items remaining
within the work area and contractor equipment remaining within the work
area.

3.8.4 Upon the approval of the work area by  the Owner’s Representative, the
Contractor shall encapsulate all surfaces within the work area, including
but not limited to, abated surfaces, poly, unprotected hard surfaces,
building systems items, etc.

3.8.5 Once this coat of encapsulant has dried to a tacky non-liquid state then the
Contractor shall remove the poly from the work area.  He will also remove
the poly around building systems items within the work area. Upon the
approval of  the Owners Representative, these surfaces are to be
encapsulated.

3.8.6 At no time during the clearance procedures or during the abatement project
are any HVAC duct openings, electrical conduit openings, building system
items or equipment that can become internally contaminated be uncovered. 
The poly for these items can be removed only after clearance air levels
have been achieved.

3.8.7 At no time during the clearance procedures are any items within the work
area to be uncovered that can be damaged by encapsulant.  The poly for
these items can be removed after clearance air levels been achieved.

3.8.8 The clearance criterion shall be a visual inspection of the abated surfaces
and  the general work area.

 

END OF SECTION
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SECTION 03 30 00 - CAST-IN-PLACE CONCRETE 

PART 1 -   GENERAL 

1.1 SECTION INCLUDES   

A. Cast-in-place concrete footings, foundations and grade beams. 

B. Cast-in-place walls. 

C. Floors and slabs on grade. 

D. Cast-in-place equipment pads. 

E.  Surface finish of floors and walls. 

F.  Preparation of concrete base slabs to receive toppings. 

1.2 RELATED WORK 

A. Section 03 10 00: Concrete Formwork. 

B. Section 03 20 00: Concrete Reinforcement. 

C. Mechanical and electrical items to be cast in concrete. 

 

1.3 QUALITY ASSURANCE 

A. Perform cast-in-place concrete work in accordance with ACI 318, unless specified 

otherwise in this Section. 

B. Inspection and testing will be performed by owner’s testing laboratory.  

C. Owner’s testing agency shall check the first batch at the start of the day to verify 

materials and proportions conform to the approved mix design.  

 

1.4  SUBMITTALS 

A. Submit proposed mix design of each class of concrete to inspection and testing 

firm and Architect and Engineer for review prior to commencement of work.  

B. Three concrete test cylinders will be taken not less than once for every 50 cubic 

yards of concrete placed or not less than once a day for each class of concrete 

placed by special inspector.  
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C. The cement supplier shall submit certification of compliance in accordance with 

CBC Section 1910A.1. 

D. One additional test cylinder will be taken during cold weather concreting and be 

cured on job site under same conditions as concrete it represents.  

E. One slump test will be taken for each set of test cylinders taken. 

F. The manufacturer of transit-mix concrete shall deliver to job inspector a certificate 

with each mixer truck. Certificate shall bear signature of representative of Testing 

Laboratory, stating quantity of cement, fine aggregate, coarse aggregate, and 

admixtures contained in load. Certificates shall indicate time, to the nearest minute, 

that batch was mixed.  

 

1.5  REFERENCES 

 

A.  American Concrete Institute (ACI): 

 

   1. ACI 318 - Building Code Requirements for Reinforced Concrete 

   2. ACI 304 - Recommended Practice for Measuring, Mixing, Transporting and Placing 

concrete. 

   3. ACI 301 - Specifications for Structural Concrete for Buildings. 

   4. ACI 305 - Hot Weather Concreting. 

   5. ACI 306 - Cold Weather Concreting. 

B.  All work shall be done in accordance with California Code of Regulations.  Title 24, 

2022 edition, also known as California Building Code (CBC). 

PART 2 -  PRODUCTS 

 

2.1 CONCRETE MATERIALS 

A.  Cement:  Portland, Type II; ASTM C150.  Gray, except where noted, supplement with 

the following: 

  

1. Fly Ash: 25 percent maximum; Fly Ash shall conform to ASTM C618 Class N or 

F. 

2. Combined Fly Ash and Pozzolan: 19 percent maximum 

3. Ground Granulated Blast Furnace Slag: 50 percent maximum 

4. Combined Fly Ash or Pozzolan and Ground Granulated Blast Furnace Slag: 50 

percent maximum with combined Fly Ash and Pozzolans not exceeding 25 

 percent 

B.  Fine and Coarse Aggregates:  ASTM C33 for normal weight concrete.  Aggregate shall 

be from established sources with proven history of successful use in producing 

concrete with minimum shrinkage.  The average drying shrinkage after 28 days shall 

not exceed 0.045 percent for hardrock concrete. 
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C.  Water: Clean, and free from injurious amounts of oil, alkali, organic matter, or other 

deleterious material. 

D.  Source of aggregate shall remain constant for the duration of the work, as practical.  

 

2.2  ADMIXTURES 

A.  Air Entrainment:  ASTM C260.  

B.  Water-Reducing Admixture:  ASTM C494, Type A, and containing not more than 0.1 

percent chloride ions. 

C.  Water-Reducing, Retarding Admixture:  ASTM C494, Type D, and containing not more 

than 0.1 percent chloride ions. 

D.  Pozzolan:  ASTM A618, containing not more than 0.1 percent chloride ions. 

E.  Calcium Chloride:  Not permitted. 

F.  ASTM C 494, Type C, 30% + 2% solution of Calcium Nitrite 

 

2.3  ACCESSORIES 

A.  Bonding Agent:  "Anvil Bond" as manufactured by Master Builders or approved equal. 

B.  Non-Shrink Grout:  Premixed compound consisting of non-metallic aggregate, 

cement, water reducing and plasticizing agents; capable of developing minimum 

compressive strength of 2400 psi in two days and 6000 psi in 28 days. 

C.  Absorptive Mats:  Cotton fabric or burlap-polyethylene, minimum 8oz./sq. yd; bonded 

to prevent separation during handling, placement and curing. 

D.  Liquid Membrane-Forming curing Compound:  Conforming to ASTM C309, Type I, 

and which will not discolor concrete or affect bonding or other finish applied 

thereover, and which restricts loss of water to not more than 0.500 grams per sq. cm. 

of surface when tested per ASTM C156. 

E.  Provide Fly Ash or other reclaimed cementitious materials as indicated in Section 

2.01.A. 

F.  Slab-Leveling Compound.  Provide leveling compound where required to meet floor 

flatness and levelness requirements.  Acceptable products include Ardex SD-L, Burke 

300 Durock or approved equal. 

 

2.4  PROPORTIONING AND DESIGN OF MIXES 

A.  Prepare design mixes for each type and strength of concrete by either laboratory trial 

batch or field experience methods as specified in ACI 301.  If trial batch method used, 
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use an independent testing facility acceptable to Engineer and Architect for preparing 

and reporting proposed mix designs.  The testing facility shall not be the same as 

used for field quality control testing unless otherwise acceptable to Architect. 

B. Except as otherwise specified, submit written reports to Architect and Engineer of 

each proposed mix for each class of concrete at least 15 days prior to start of work.  

Do not begin concrete production until mixes have been reviewed by Architect and 

Engineer. 

C. Unless lower limits are stated in the contract documents, all concrete exposed to 

freezing and thawing in moist condition and/or required to be watertight or used in 

slabs-on-grade shall have a maximum W/cm ratio of 0.45. 

D. Provide concrete of following strength: 

1. Compressive strength (28 day) shall be as shown on Structural Drawings. 

2. Select proportions for normal weight concrete in accordance with ACI 301 by 

 Method 1, 2 or 3 as applicable.  Add air-entraining agent to concrete to 

entrain air  as indicated in ACI 301. 

E. Adjustment to Concrete Mixes:  Mix design adjustments may be requested by 

Contractor when characteristics of materials, job conditions, water, test results, or 

other circumstances warrant; at no additional cost to Owner and as accepted by 

Architect.  Laboratory test data for revised mix design and strength results must be 

submitted to and accepted by architect before using in work. 

F. Admixtures: 

1. Use water-reducing admixture or high-range, water-reducing admixture 

(super  plasticizer), may be used in concrete subject to approval by Architect. 

2. Use accelerating admixture in concrete slabs placed at ambient temperatures 

below  50 degrees F (10 degrees C). 

3. Use air-entraining admixture in exterior exposed concrete, unless otherwise 

 indicated.  Add air-entraining admixture at manufacturer's prescribed rate to 

result  in concrete at point of placement having air content of 4 percent to 6 

percent. 

 

2.5  CONCRETE MIXES 

A. Ready-Mix Concrete:  All concrete shall be ready-mix concrete unless otherwise 

approved by the Engineer and Architect. 

B. Self-Leveling Concrete Topping - Underlayment for Interior Applications: 

1. Topping for epoxy terrazzo flooring application shall include latex modifier, 

such as “TERA-GEM III, Revocoat Latex #1 Additive”. Follow manufacturer’s 

recommendations and flooring installation requirements.  
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2. Use self-leveling underlayment concrete formulated to level concrete floors 

without shrinking, cracking or spalling, and capable of being placed from 

feathered edge to 1" thickness without aggregate in one pour.  If greater than 

1" thickness is required, aggregate shall be used in accordance with 

manufacturer's requirements. Appropriate primer shall be utilized for all 

underlayment applications. 

3. Example acceptable product: Ardex Engineered Cements "ARDEX K-15"  

4. Example acceptable product: Euclid Chemical’s “Flo-Top or Super Flo-Top” 

5. Example acceptable product: Sika Corporation “Sika Level Series”  

6. Example acceptable product: BASF “MasterTop 110SL” 

PART 3 -  EXECUTION 

 

3.1  PLACING CONCRETE 

A. Pre-placement Inspection:  Before placing concrete, inspect and complete formwork 

installation, reinforcing steel, and items to be embedded or cast-in.  Notify other 

crafts to permit installation of their work; cooperate with other trades in setting such 

work. Moisten wood forms immediately before placing concrete where form 

coatings are not used. 

B. Place concrete in accordance with ACI 304, and as herein specified. 

C. Notify Structural Engineer minimum 48 hours prior to placing of concrete. 

D. Ensure anchors, seats, plates, and other items to be cast into concrete are placed, 

held  securely, and will not cause problems in placing concrete.  Rectify 

misplacements and proceed with work. 

E. Maintain records of poured concrete items.  Record date, location of pour, quantity, 

air temperature and test samples taken. 

F. Ensure reinforcement, embedded parts, formed expansion and contraction joints, 

and other inserts are not disturbed during concrete placement. 

G. Prepare previously placed concrete by blowing joints and provide keyway.  

H. Deposit concrete continuously or in layers of such thickness that no concrete will 

be placed on concrete which has hardened sufficiently to cause the formation of 

seams or  planes of weakness.  If a section cannot be placed continuously, provide 

construction joints as herein specified only with prior approval of the Architect. 

Deposit concrete as nearly as practicable to this final location to avoid aggregation. 

I. Placing Concrete in Forms:  Deposit concrete in forms in horizontal layers not 

deeper than 24 inches and in a manner to avoid inclined construction joints. Where 

placement consists of several layers, place each layer while preceding layer is still 

plastic to avoid cold joints. 
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J. Consolidate placed concrete by mechanical vibrating equipment supplemented by 

hand- spading, rodding or tamping. Use equipment and procedures for 

consolidation of concrete in accordance with ACI recommended practices. 

K. Do not use vibrators to transport concrete inside forms. Insert and withdraw 

vibrators  vertically at uniformly spaced locations not farther than visible 

effectiveness of  machine.  Place vibrators to rapidly penetrate placed layer and at 

least 6 inches into preceding layer. Do not insert vibrators into lower layers of 

concrete that have begun to set.  At each insertion limit duration of vibration to time 

necessary to consolidate concrete and complete embedment of reinforcement and 

other embedded items without causing segregation of mix. 

L. Consolidate concrete during placing operations so that concrete is thoroughly 

worked  around reinforcement and other embedded items and into corners. 

M. Bring slab surfaces to correct level with straight-edge and strike off. Use bull floats 

or derbies to smooth surface, free of humps or hollows.  Do not disturb slab surfaces 

prior to beginning finishing operations. 

N. Excessive honeycomb or embedded debris in concrete is not acceptable. Notify 

 Engineer and Architect immediately on discovery. 

O. Conform to ACI 305 when concreting during hot weather. 

P. Conform to ACI 306 when concreting during cold weather. 

Q.  Unless otherwise permitted, time for completion of discharge shall comply with 

 ASTM C94/C94M. When discharge is permitted after more than 90 minutes have 

e lapsed since batching or after the drum has revolved 300 revolutions, verify that 

air content of air-entrained concrete, slump, and temperature of concrete are as 

specified. When discharge is permitted after more than 90 minutes have elapsed 

since batching or after the drum has revolved 300 revolutions, no water may be 

added.   

 

3.2  FINISH OF FORMED SURFACES 

A. Rough Form Finish:  For all formed concrete surfaces except as noted below. This is 

the concrete surface having texture imparted by form facing material used, with tie 

holes  and defective areas repaired and patched and fins and other projects 

exceeding 1/4" in  height rubbed down or chipped off. 

B. Smooth Form Finish:  For formed concrete surfaced exposed-to-view or to be 

covered  with a material such as waterproofing that requires a smooth surface. This 

is as cast  arranged orderly and symmetrically with a minimum of seams.  Repair and 

patch  defective areas, with fins or other projects completely removed and 

smoothed. 

 

3.3  MONOLITHIC SLAB FINISHES 
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A. General:  finish slab surfaces in accordance with one of the finishes noted below, 

as designated in the Contract Documents.  Finish all joints and edges with proper 

tools as approved. 

B. Placement: Place concrete at rate that allows spreading, straight-edging, and 

darbying  or bull floating before bleed water appears.  Screed all slabs, topping fills 

to true levels and slopes.  Work surfaces as required to produce specified finish.  

Do no finishing in areas where water has accumulated; drain and re-screed.  In no 

case use a sprinkling of cement and sand to absorb moisture. 

C. Tolerances: Measure slabs-on-grade to verify compliance with the tolerance 

 requirements of ASTM E 1155 and ACI 117.  Measure floor finish tolerances 

within 72 hours after slab finishing and before removed of supporting formwork or 

shoring.   

1. Concrete slab flatness and levelness tolerances to meet ACI 117, Section 

4.5.6.a. Minimum requirements at slab-on-ground:  Flatness overall min Ff = 

20 and levelness overall min Fl = 17. 

 

D. Scratch Finish: 

 

1. Apply scratch finish to monolithic slab surfaces that are to receive mortar setting 

beds for tile, where mortar set tile is indicated on drawings. 

2. After placing slabs, plane surface to a tolerance not exceeding ¼” in 10’ when 

tested with a 10’ straightedge.  Slop surfaces uniformly to drains where required.  

After leveling, roughen surface before final set, with staff brushes, brooms, or 

rakes.  

 

E. Float Finish: 

 

1. Apply float finish to monolithic slab surfaces scheduled to receive trowel finish 

and other finishes as hereinafter specified. 

2. After screeding, consolidating, and leveling concrete slabs, do not work 

surface until ready for floating. Begin floating when surface water has 

disappeared or when concrete has stiffened sufficiently to permit operation of 

power-driven floats, or both.  Consolidate surface with power-driven floats, or by 

hand floating if area is small or inaccessible to power units.  Check and level 

surface plane to a tolerance not exceeding 1/4" in 10' when tested with a 10' 

straightedge.  Cut down high spots and fill low spots.  Uniformly slope surfaces 

to drains.  Immediately after leveling, re-float surfaces to a uniform, smooth, 

granular texture. 

 

F. Trowel Finish: 

 

1. Unless otherwise noted, apply trowel finish to monolithic slab surfaces to be left 

exposed-to-view, or scheduled to receive floor finishes other than setting bed 

types. 
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2. After floating, begin first trowel finish operation using a power-driven trowel.  

Begin final troweling when surface produces a ringing sound as trowel is moved 

over surface.   Consolidate concrete surface by final hand-troweling operation, 

free of trowel marks, uniform in texture and appearance, and with a surface 

plane tolerance not exceeding those called out above in section C.  Grind 

smooth surface defects, which would telegraph through applied floor covering 

system. 

 

G. Non-Slip Broom Finish: 

 

1. Apply non-slip broom finish to exterior concrete platforms, walkways, steps and 

ramps, and elsewhere as indicated. 

2. Immediately after trowel finishing, slightly roughen concrete surface by 

brooming with fiber bristle broom perpendicular to main traffic route.  

Coordinate required final finish with Architect before application. 

 

3.4      CONCRETE CURING AND PROTECTION 

 

A.  General:  Protect freshly placed concrete from premature drying and excessive cold 

or hot temperatures.  

1. Start curing procedures as soon as free water has disappeared from concrete 

surface after placing and finishing. 

2. Continue curing as directed by Architect and in accordance with ACI 301 

procedures.  Avoid rapid drying at end of final curing period. 

 

B.  Curing Methods:  Perform curing of concrete by either moist curing, by moisture 

retaining cover curing, membrane curing, or by combinations thereof, as herein 

specified. 

1. Provide moisture curing by following methods: 

a. Keep concrete surface continuously wet by covering with water. 

b. Continuous water-fog spray. 

c. Covering concrete surface with specified absorptive cover, thoroughly 

saturating cover with water and keeping continuously wet.  Place 

absorptive cover to provide coverage of concrete surfaces and edges, with 

4-inch lap over adjacent absorptive covers. 

2. Provide moisture-cover curing as follows:  Cover concrete surfaces with 

moisture-retaining cover for curing concrete, placed at widest practicable width 

with sides and ends lapped at least 3 inches and sealed by waterproof tape or 

adhesive.  Immediately repair any holes or tears during curing period using cover 

material and waterproof tape. 

3. Provide liquid membrane curing as follows: 

a. Apply the specified membrane-forming curing compound to damp 

concrete surfaces as soon as possible after final finishing operations are 

complete, but not later than 2 hours.  Apply uniformly in a continuous 

operation by power spray equipment or roller equipment in accordance 
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with the manufacturer's directions.   Recoat areas that are subjected to 

heavy rainfall within three hours after initial application.  Maintain the 

continuity of the coating and repair damage to the coat during the entire 

curing period. 

b. Verify compatibility of membrane curing compounds on surfaces that are 

to be covered with a coating material applied directly to the concrete or 

with a covering material bonded to the concrete, such as other concrete, 

liquid floor hardener, waterproofing, dampproofing, membrane roofing, 

flooring, painting, and other coatings, and finish materials, unless 

otherwise acceptable to the Architect. 

c. Do not use curing compounds that will diminish bond of subsequent 

materials. 

4. Curing Formed surfaces:  Cure formed concrete surfaces, including walls with 

forms in place for full curing period or until forms are removed.  If forms are 

removed, continue curing by methods specified above, as applicable. 

5. Curing Unformed surfaces:  Cure unformed surfaces, such as slabs, floor 

topping, and other flat surfaces by any of the methods specified herein, as 

applicable. 

 

3.5   PATCHING 

 

A.  Allow Architect/Structural Engineer to inspect concrete surfaces immediately upon 

removal of forms.  Patch imperfections as directed. 

 

3.6 FIELD QUALITY CONTROL 

 

A.  Contractors Testing Laboratory:  As specified in section 1.3 of this specification. 

 

3.7  DEFECTIVE CONCRETE 

 

A.  Modify or replace concrete not conforming to required lines, details, and elevations. 

B.  Repair or replace concrete not properly placed resulting in excessive honeycombing 

and other defects.  Patch, fill, touch up, repair, or replace exposed architectural 

concrete for each individual area in accordance with Architect’s particular directions. 

 

 

END OF SECTION 03 30 00 
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SECTION 06 10 00 - ROUGH CARPENTRY 

PART 1  -  GENERAL 

1.1 DESCRIPTION 

A. Section Includes:  Provision of all lumber framing, rough hardware, blocking and backing as 

indicated in the contract drawings. 

1.2 REFERENCES 

A. Requirements of GENERAL CONDITIONS and DIVISION NO. 1 apply to all Work in this 

Section. 

B. The following published specifications, standards, tests, or recommended methods of trade, 

industry, or governmental organizations apply to Work in this Section (latest editions apply). 

1. California Code of Regulations.  Title 24, 2022 edition, also known as California 

Building Code (CBC). 

2. (APA) - American Plywood Association, “Guide to Plywood Grades.” 

3. (PS) - United States Product Standard, PS-1 and PS-2 “Construction and Industrial 

Plywood.” 

4. (UL) - Underwriters’ Laboratories, Inc., “Fire Hazard Classification, FR-S.” 

5. (WCLIB) - West Coast Lumber Inspection Bureau, “Standard Grading Rules No. 17.” 

6. (WWPA) - Western Wood Products Association, “Grading Rules for Lumber.” 

7. (AWPA) - American Wood Preservers Association Standards. 

a. T1 – “Processing and Treatment Standard” 

b. U1 – “User Specification for Treated Wood” 

8. (AF&PA) - American Forest and Paper Association, “National Design Specification 

for Wood Construction.” “Special Design Provisions for Wood & Seismic.”. 

9. (ASTM) - American Society of Testing and Materials. 

1.3 SUBMITTALS 

A. Shop Drawings of all specially fabricated rough hardware. 

B. Certification: Provide lumber with each piece factory-marked with grade stamp of inspection 

agency evidencing compliance with grading rule requirements and identifying grading 

agency, grade, species, moisture content at time of surfacing, and mil. 
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C. Samples as requested by the architect. 

1.4 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Provide proper facilities for handling and storage of materials to prevent damage to edges, 

ends, and surfaces. 

B. Keep materials under cover and dry. Protect against exposure to moisture and contact with 

damp or wet surfaces. Where necessary, stack materials off ground on level flat forms, fully 

protected from weather. 

1.5 JOB CONDITIONS 

A. Environmental Requirements:  Maintain uniform moisture content of lumber at not more 

than 19-percent during and after installation. 

B. New lumber adjacent and connected to existing lumber shall have a moisture content of not 

more than 15 percent at the time of installation. 

C. Sequencing, Scheduling:  Coordinate details with other Work supporting, adjoining or 

fastening to rough carpentry Work. 

PART 2  -  PRODUCTS 

2.1 MATERIAL 

A. Rough Carpentry: 

1. Sills on Concrete:  Douglas Fir with Preservative Treatment. 

2. Lumber (Wood Framing):  Meet requirements of following minimum grades. 

Item 

Studs   D.F.  No. 1  

Plates   D.F.  No. 1  

Beams   D.F.  No. 1 

Joists   D.F.  No. 1 

Batten   D.F.  No. 1 

Posts   D.F.  No. 1 

Blocking  D.F.  No. 2 

3. Plywood:  Provide thickness, grade, and panel identification index shown on 

drawings.  For plywood thickness 15/32 or greater provide a minimum of 5 ply. 

B. Rough Hardware:  All exterior hardware shall be hot-dipped galvanized. 

1. Nails:  Common wire per ASTM F1667, typical; hot-dipped zinc-coated galvanized, 

stainless steel, silicon bronze, or copper at exposed conditions, fire-retardant-

treated, and preservative-treated lumber. 
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2. Expansion Bolts:  Reverse cone, self-wedging, expansion type, Tightening of nut or 

increased tension on bolt shank shall act to force wedges outward to create positive 

increased resistance to withdrawal, Simpson Strong-Bolt 2, Hilti Kwik-Bolt TZ2, or 

equal product substituted per Section 01 63 00. 

3. Metal Framing Connectors:  Fabricate from hot-dipped galvanized steel (G90 

coating).  Connectors in contact with preservative-treated lumber shall have G185 

hot dipped galvanized coating per ASTM A653.  Connectors in contact with fire-

treated lumber or are in high corrosive environments shall be manufactured with 

Type 316L stainless steel. Connectors shall be at least 16-gauge material, 1/8-inch 

plate materials where welded, unless otherwise shown or specified, punched for 

nailing.  Nails and nailing shall conform to the manufacturer’s instructions, including 

coating and material where applicable, with a nail provided for each punched nail 

hole. Use maximum nail size listed by manufacturer.  Manufactured by Simpson 

Company or equal product substituted per Section 01 60 00. 

4. Miscellaneous Hardware:  Provide all common screws, bolts, fastenings, washers and 

nuts required to complete rough carpentry Work. 

5. Bolts and sill bolts in wood shall be ASTM A307 with standard cut threads; full 

diameter bolts (no rolled or “upset” threads permitted) per ANSI/ASME standard 

B18.2.1. 

6. Fasteners used for attachment of exterior wall coverings shall be hot-dipped zinc-

coated galvanized steel, mechanically deposited zinc-coated steel, stainless steel, 

silicon bronze, or copper. The coating weights for hot-dipped zinc-coated fasteners 

shall be in accordance with ASTM A153. The coating weights for mechanically 

deposited zinc-coated fasteners shall be in accordance with ASTM B695, Class 55 

minimum. 

2.2 TREATMENTS 

A. Fire-Retardant Treatment:  Furnish in accordance with AWPA Standards T1, U1, and P17, 

“Fire Retardant Formulations.” 

B. Preservative Treatment:  Furnish in accordance with AWPA Standards T1 and U1.  

Preservatives with an ammonia base, including Ammoniacal Copper Zinc Arsenate (ACZA) 

are not permitted. 

2.3 FABRICATION 

A. Preparation: 

1. Verify measurements at job site. 

2. Verify details and dimensions of equipment and fixtures integral with finish 

carpentry for proper fit and accurate alignment. 

3. Coordinate details with other work supporting, adjoining, or fastening to casework. 
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B. Lumber: 

1. Air- or kiln-dry to maximum 19-percent moisture content at time of surfacing. 

2. Furnish surfaced four sides, S4S, unless otherwise noted. 

3. Size to conform with rules of governing standard.  Sizes shown are nominal unless 

otherwise noted. 

C. Wood Treatments: 

1. Fire-Retardant Treatment: 

a. Treat in accordance with AWPA Standards T1 and U1 and approved 

manufacturer’s recommendations. Verify AWPA Use Category with 

proposed application prior to selected preservative. Fire treated lumber 

shall conform to the requirements of CBC Section 2303.2. 

2. Preservative Treatment: 

a. Treat lumber and plywood sheathing that is: 

i. In contact with concrete and masonry less than six feet above the  

ground. 

ii. Exposed to weather permanently. 

iii. Where specified in the Contract Documents. 

b. Treat in accordance with AWPA Standards T1 and U1. Verify AWPA Use 

Category with proposed application prior to selecting preservative. 

c. Treated lumber shall be marked per CBC Section 2303.1.9.1. 

d. After Treatment and prior to shipping, air- or kiln-dry lumber to maximum 

19-percent moisture content. 

2.4 SOURCE QUALITY CONTROL 

A. Lumber shall bear grade-trademark or be accompanied by certificate of compliance of 

appropriate grading agency. 

B. Plywood shall bear APA grade-trademark. 

PART 3  -  EXECUTION 

3.1 EXAMINATION 

A. Examine areas to receive rough carpentry Work and verify following: 
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1. Completion of installation of building components to receive rough carpentry Work. 

2. That surfaces are satisfactory to receive Work. 

3. That spacing, direction, and details of supports are correct to accommodate 

installation of blocking, backing, stripping, furring and nailers. 

4. That all anchor bolts and holdown bolts are properly installed. 

3.2 INSTALLATION 

A. Cutting:  Perform all cutting, boring, and similar Work required. 

B. Selection of lumber pieces:  

1. Carefully select all members. Select individual pieces so that knots and defects will 

not interfere with placement of bolts, with nailing or making connections. 

2. Cut-out and discard pieces with defects that make the piece unable to serve its 

intended function. The Architect may reject lumber, whether or not it has been 

installed, for excessive warp, twist, bow, crook, mildew, fungus or mold as well as for 

improper cutting or fitting. 

3. Shimming: Do not shim sills, joists, short studs, trimmers, headers, lintels and other 

framing members unless specifically detailed in drawings. 

C. Drill holes in pieces where splitting may occur.  

1. Remove split lumber and replace with new members. 

2. Fasten framing anchors and steel bridging with galvanized special nails furnished 

with hardware in every nail hole, except where noted to be welded to structural steel 

supports in which case comply with AWS requirements. 

D. Studs, Joists, Beams, and Posts: Install all members true to line.  No wood shingle shims are 

permitted.  Place joists with crown up; maximum 1/4-inch crown permitted. 

E. Nail joints in accordance with applicable requirements of the CBC Table 2304.10.2 unless 

otherwise shown or specified.  Predrill where nails tend to split wood.  Nails into preservative-

treated lumber shall be hot-dipped galvanized. 

F. Bolt holes to be 1/16-inch oversize.  Threads shall not bear on wood.  Use standard malleable 

iron washers against wood.  Carriage bolts require washers under the nut only. 

G. Provide blocking, grounds, nailers, stripping, and backing as shown and as required to secure 

other Work. 

H. Adjoining sheathing panel edges shall bear and be attached to the framing members. Nails 

shall be placed not less than 3/8-inch from the panel edge. 
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I. Plywood flooring shall be field glued with adhesive meeting APA specification AFG-01 

applied in accordance with the manufacturer’s recommendations. Apply continuous line of 

glue on joists and in groove of tongue and groove panels. 

J. Protect preservative-treated and fire-treated lumber per APWA Standard M4, “Standard for 

the Care of Preservative-Treated Wood Products.” 

K. Where wood is cut, sawed, planed, bored or marred after preservative or fire-retardant 

treatment, apply two heavy brush coats of same material used in treatment. 

L. Nail heads shall be driven flush with plywood surface.  Overdriven nails (nails which fracture 

the outer ply layer) shall be replaced one for one. 

M. Screws (Wood or Lag):  Screws shall be screwed and not driven into place.  Screw holes for 

the unthreaded portion shall be predrilled to the same diameter and depth of shank.  Holes 

for threaded portion shall be predrilled less than or equal to the diameter of the root of the 

thread.  Provide standard cut washers under head of lag screws. 

N. Sheathing used for diaphragms and shear walls that are part of the seismic-force-resisting 

system shall be applied directly to framing members.  

3.3 CLEANING AND ADJUSTING EXPOSED TIMBER 

A. Remove damaged or otherwise disfigured portions and replace with new prior to the 

Owner’s acceptance. 

B. Wash finished Work in strict accordance with product manufacturer’s directions and ensure 

that washed surfaces do not differ from clean unwashed surfaces.  Any difference will be 

considered unsatisfactory work. 

3.4 FIELD QUALITY CONTROL 

A. The Owner’s Testing Agency shall: 

1. Inspect erected timber framing as required to establish conformity of work with 

Drawings. 

2. Inspect all timber connectors per CBC Section 1705A.5.6. 

B. Machine Nailing:  Use of machine nailing is subject to a satisfactory jobsite demonstration 

for each project and the approval of the Project Inspector and the Structural Engineer.  The 

approval is subject to continued satisfactory performance.  If the nail heads penetrate the 

outer ply more than would be normal for a hand-held hammer, or if minimum allowable 

edge distances are not maintained, the performance will be deemed unsatisfactory and 

machine nailing shall be discontinued. 

3.5 CLEAN-UP 
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A. Dispose of pressure-treated wood in an authorized disposal area. DO NOT BURN TREATED 

WOOD. Do not bury wood of any type on the jobsite. 

END OF SECTION 06 10 00  

 



Mt Diablo Unified School District Project # 23119.01
Meadow Homes Elementary Campus Modernization
Construction Documents – Increment 02

INTERIOR ARCHITECTURAL LAMINATED CASEWORK06 41 00 - 1

SECTION 06 41 00 - INTERIOR ARCHITECTURAL LAMINATED CASEWORK

PART 1 - GENERAL

1. RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

2. SUMMARY

A. This Section includes the following: 
1. Plastic-laminate countertops. (PL-1)
2. Plastic-laminate cabinets (PL-2).

B. Related Sections include the following:
1. Division 6 Section "Rough Carpentry" for wood furring, blocking, shims, and hanging strips 

required for installing woodwork and concealed within other construction before 
woodwork installation.

2. Division 10 Section “Visual Display Surfaces” for marker board incorporated in custom 
teaching wall.

3. DEFINITIONS

A. Interior architectural woodwork includes wood furring, blocking, shims, and hanging strips for 
installing woodwork items unless concealed within other construction before woodwork 
installation.

4. SYSTEM DESCRIPTION

A. Design Requirements: 
1. Cabinet Grade(s):Comply with Architectural Woodwork Standards 2nd Edition (2014)

a. Custom Grade cabinets (classrooms) 
b. Premium Grade cabinets (reception areas)

2. Cabinet Types: 
a. Frameless 

1. Flush overlay
2. Reveal Overlay
3. Lipped
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b. Face Frame 
1. Flush overlay
2. Reveal Overlay
3. Lipped

3. Cabinet and Drawer Hardware:
a. Provide touch latches and/or U-shaped wire pulls at all accessible casework or 

equally accessible pull hardware.

5. SUBMITTALS

A. Product Data:  For each type of product indicated.
B. Shop Drawings:  Show location of each item, dimensioned plans and elevations, large-scale 

details, attachment devices, and other components.
1. Show locations and sizes of furring, blocking, and hanging strips, including concealed 

blocking and reinforcement specified in other Sections.
2. Apply WI-certified compliance label to first page of Shop Drawings and follow Section 1, 

“Guidelines for Architectural Millwork Shop Drawing”.

C. Samples for Initial Selection: For each type of product indicated requiring product selection.
D. Samples for Verification:

1. Plastic laminates, 8 by 10 inches, for each type, color, pattern, and surface finish, with 1 
sample applied to core material and specified edge material applied to 1 edge.

2. Exposed cabinet hardware and accessories, one unit for each type and finish.
a. Hardware samples will be returned up on approval.

E. Product Certificates:  For each type of product, signed by product manufacturer.
F. Woodwork Quality Standard Compliance Certificates for Product and Installation:  WI-certified 

compliance certificates confirming conformance with Certified Compliance Program (CCP).
G. Qualification Data:  For Installer and fabricator.

6. QUALITY ASSURANCE

A. Reference Standards:
1. Title 24 CCR, Part 1 - 2022 Building Standards Administrative Code
2. Title 24 CCR, Part 2 - 2022 California Building Code, VOL. 1&2 (CBC) (2021 IBC, as 

Amended by CA
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3. Title 24 CCR, Part 6 - 2022 California Energy Code
4. Title 24 CCR. Part 8 - 2022 California Historical Building Code
5. Title 24 CCR, Part 9 - 2022 California Fire Code (CFC) (2021 IFC, as Amended by CA
6. Title 24 CCR, Part 10 – 2022 California Existing Building Code
7. Title 24 CCR, Part 12 - 2022 California Reference Standards Title 19 C.C.R., Public Safety, 

SFM Regulations.
8. Americans with Disabilities Act (ADA), Title II or Title III.
9. Architectural Woodwork Standards (Edition 3.1-2017)

B. Fabricator Qualifications:  Shop that employs skilled workers who custom-fabricate products 
similar to those required for this Project and whose products have a record of successful in-
service performance.  Shop is a licensee of WI's Certified Compliance Program.

C. Installer Qualifications:  Licensee of WI's Certified Compliance Program.
D. Quality Standard:  Unless otherwise indicated, comply with WI's "Manual of Millwork" for grades 

of interior architectural woodwork indicated for construction, finishes, installation, and other 
requirements.
1. Before delivery to job-site, Millwork supplier:

a. Licensees of WI shall issue a certified compliance certificate indicating millwork 
products being furnished for this project, and certifying that these products and 
their installation, will fully meet requirements of grade or grades specified.

b. Non-Licensees of WI shall provide evidence that they have arranged for inspection 
by WI inspector after completion of fabrication and installation.  If conditions are 
found to be compliant, inspector will issue Compliance Certificate indicating 
millwork products being furnished for this project, and certifying that these 
products and their installation, will fully meet requirements of grade or grades 
specified.

2. Each elevation of casework and each countertop shall bear certified compliance label.

E. Fire-Test-Response Characteristics:  Where fire-retardant materials or products are indicated, 
provide materials and products with specified fire-test-response characteristics as determined by 
testing identical products per test method indicated by UL, ITS, or another testing and inspecting 
agency acceptable to authorities having jurisdiction.  Identify with appropriate markings of 
applicable testing and inspecting agency in the form of separable paper label or, where required 
by authorities having jurisdiction, imprint on surfaces of materials that will be concealed from 
view after installation.
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F. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 
Division 1 Section "Project Management and Coordination."

7. DELIVERY, STORAGE, AND HANDLING

A. Do not deliver woodwork until painting and similar operations that could damage woodwork 
have been completed in installation areas.  If woodwork must be stored in other than installation 
areas, store only in areas where environmental conditions comply with requirements specified in 
"Project Conditions" Article.

8. PROJECT CONDITIONS

A. Environmental Limitations:  Do not deliver or install woodwork until building is enclosed, wet 
work is complete, and HVAC system is operating and maintaining temperature and relative 
humidity at occupancy levels during the remainder of the construction period.

B. Environmental Limitations:  Do not deliver or install woodwork until building is enclosed, wet 
work is complete, and HVAC system is operating and maintaining temperature between 60 and 
90 deg F and relative humidity between 25 and 55 percent during the remainder of the 
construction period.

C. Field Measurements:  Where woodwork is indicated to fit to other construction, verify dimensions 
of other construction by field measurements before fabrication, and indicate measurements on 
Shop Drawings.  Coordinate fabrication schedule with construction progress to avoid delaying 
the Work.
1. Locate concealed framing, blocking, and reinforcements that support woodwork by field 

measurements before being enclosed, and indicate measurements on Shop Drawings.
2. Established Dimensions:  Where field measurements cannot be made without delaying the 

Work, establish dimensions and proceed with fabricating woodwork without field 
measurements.  Provide allowance for trimming at site, and coordinate construction to 
ensure that actual dimensions correspond to established dimensions.

9. COORDINATION

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related 
units of Work specified in other Sections to ensure that interior architectural woodwork can be 
supported and installed as indicated.
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10. WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of interior architectural woodwork that fails in materials or workmanship 
within specified warranty period.
1. Warranty Period:  2 years.

B. Installer’s Warranty: 1 year.

PART 2 - PRODUCTS

1. MANUFACTURERS

A. Acceptable Manufacturers:
1. Active member of the Woodwork Institute licensed by WI to provide WI Certified 

Compliance Certificates and Labels for the products and materials specified in this Section.

B. High-Pressure Decorative Laminate:  Subject to compliance with requirements, provide high-
pressure decorative laminates by one of the following:
1. Wilsonart International; Div. of Premark International, Inc. (Basis of Design) 
2. Formica Corporation. 
3. Nevamar Company, LLC; Decorative Products Div.
4. Or equal (Reference substitution requirements in Section 01 60 00).

C. PLASTIC-LAMINATE COUNTERTOPS
1. High-Pressure Decorative Laminate Grade:  HGS, 0.048 inches (1.2 mm) thick.
2. Provide Exterior grade plywood at wet locations and comply with following:
3. No seams shall occur within 18 inches of sink cut-outs.
4. Sink cut-outs shall be coated with opaque sealer.
5. Back splash shall coordinate with size of soap and paper tower dispensers for solid 

attachment.
6. Corners of tops shall be cut at 45 degrees if projecting or in pathway.
7. Colors, Patterns, and Finishes:  Provide materials and products that result in colors and 

textures of exposed laminate surfaces complying with the following requirements:
8. Colors: per architect’s selection from full range of standard colors

a. Countertops (laminate or solid surface)
9. Edge Treatment:  Self-edge banded or as detailed.
10. Medium-density fiber board (MDF). Do not use plywood.
11. Backer Sheet:  Provide plastic-laminate backer sheet, Grade BKL, on underside of 

countertop substrate.
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C. Solid Surface Counter-tops: Corian® surfaces from the DuPont company (Basis of Design).
or equal (Reference substitution requirements in Section 01 60 00). 
1. Thickness:  

a. 1/2”
2. Edge Treatment

a. Radius 1/4 inch with drip groove.
3. Color: 

a. As selected from full range of manufacturers colors

D. Medium-Density Fiberboard: ANSI A208.2, Grade MD, made with binder containing no urea 
formaldehyde.
1. Medex, Medex NC, Medite II, or Arreis SDF by SierraPine Ltd.
2. Weyerhaeuser Company; Premier Plus by Weyerhaeuser.
3. Or equal (Reference substitution requirements in Section 01 60 00). 

2. CABINET HARDWARE

A. Hardware: BHMA A156.9, types as recommended by fabricator for quality grade specified and as 
modified below 

B. Cabinet hardware: Subject to compliance with requirements, provide products by one of the 
following manufacturers if not listed under the specific component
1. Accuride.
2. Blum
3. Hafele.
4. Or equal (Reference substitution requirements in Section 01 60 00). 

C. Adjustable Shelf Supports: Standard side-mounted system using recessed metal shelf standards 
or multiple holes for pin supports and coordinated self rests, polished chrome finish, for nominal 
1 inch spacing adjustments.

D. Drawer and Door Pulls: "U" shaped wire pull, steel with chrome finish, 4 inch centers.
E. Cabinet Locks: Keyed cylinder, two keys per lock, master keyed, steel with chrome finish.

1. Provide a Schedule for the cabinet locks installed.
2. Schedule to conform to BHMA A156.9 and include the following information:

a. Building that they are installed in.
b. Room number use Districts (sign) Room Numbers) where lock is installed in.
c. Manufacturer.
d. Model number of cylinder used.
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3. Format of Schedule: Excel.

F. Catches: Magnetic.
G. Drawer Slides:

1. Type: Full extension.
2. Static Load Capacity: As required by WI standards.
3. Mounting: Side mounted.
4. Stops: Integral type.
5. Features: Provide self closing/stay closed type.
6. Products:

a. Accuride International, Inc: www.accuride.com.
b. Grass America Inc: www.grassusa.com.
c. Knape & Vogt Manufacturing Company: www.knapeandvogt.com.
d. Substitutions: See Section 01 60 00 - Product Requirements.

H. Hinges: European style concealed self-closing type, BHMA No. grade 1, steel with polished finish.
1. Provide hinges with provision for attachment to all-glass doors where indicated.

3. MATERIALS

A. General:  Provide materials that comply with requirements of WI's quality standard for each type 
of woodwork and quality grade specified, unless otherwise indicated.

B. Core and Substrates:  Comply with the following:
1. Medium-Density Fiberboard:  ANSI A208.2, Grade MD.

C. Thermoset Decorative Panels:  Particleboard or medium-density fiberboard finished with 
thermally fused, melamine-impregnated decorative paper complying with LMA SAT-1.
1. Provide PVC or polyester edge banding complying with LMA EDG-1 on components with 

exposed or semi-exposed edges.

D. High-Pressure Decorative Laminate (HPDL):  NEMA LD 3, grades as indicated or, if not indicated, 
as required by woodwork quality standard.

E. Solid Polymer Components:
1. Cast. Non-porous, filled polymer, not coated, laminated or of composite construction with 

through body colors meeting ANSI Z124.3 or ANSI Z124.6, having minimum physical and 
performance properties specified.

2. Superficial damage to a depth of 0.010 inch (.25 mm) shall be repairable by sanding 
and/or polishing.

http://www.accuride.com/
http://www.grassusa.com/
http://www.knapeandvogt.com/
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4. CABINET HARDWARE AND ACCESSORIES

A. Adjustable Shelf Supports: Standard side-mounted system using multiple holes for pin supports 
and coordinated self rests, polished chrome finish, for nominal 1 inch spacing adjustments.

B. Grommets: Plastic, 2 inch diameter, locations as indicated.  If locations are not indicated, as 
selected by Architect during shop drawing review.  Doug Mockett, Sugatsune, Wood Technology, 
or equal.

C. Drawer and Door Pulls: For all, including accessible casework.
1. "U" shaped wire pull, aluminum with satin finish, 4 inch centers.

D. Cabinet Locks: Keyed cylinder, two keys per lock, master keyed, steel with chrome finish to key 
with door hardware. All doors and drawers to be lockable.

E. Hinges: Concealed (fully mortised) self-closing type, BHMA No. 652, steel with polished finish.
1. Products: Blum or equal.

F. Drawer Slides:  BHMA A156.9, B05091.
1. Heavy Duty (Grade 1HD-200):  Side mounted; full-extension type; zinc-plated steel ball-

bearing slides. Model 3640 by Accuride or equal.

5. MISCELLANEOUS MATERIALS

A. Furring, Blocking, Shims, and Hanging Strips:  Softwood or hardwood lumber, kiln dried to less 
than 15 percent moisture content.

B. Anchors:  Select material, type, size, and finish required for each substrate for secure anchorage.  
Provide nonferrous-metal or hot-dip galvanized anchors and inserts on inside face of exterior 
walls and elsewhere as required for corrosion resistance.  Provide toothed-steel or lead 
expansion sleeves for drilled-in-place anchors.

C. Adhesives, General:  Do not use adhesives that contain urea formaldehyde.
D. VOC Limits for Installation Adhesives and Glues:  Use installation adhesives that comply with the 

following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24):
1. Wood Glues:  30 g/L.
2. Contact Adhesive:  250 g/L.

E. Adhesive for Bonding Plastic Laminate:  Unpigmented contact cement.
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1. Adhesive for Bonding Edges:  Hot-melt adhesive or adhesive specified above for faces.

6. FABRICATION, GENERAL

A. Interior Woodwork Grade:  Unless otherwise indicated, provide Premium-grade interior 
woodwork complying with referenced quality standard.

B. Wood Moisture Content:  Comply with requirements of referenced quality standard for wood 
moisture content in relation to ambient relative humidity during fabrication and in installation 
areas.

C. Fabricate woodwork to dimensions, profiles, and details indicated.  Ease edges to radius 
indicated for the following:
1. Corners of Cabinets and Edges of Solid-Wood (Lumber) Members 3/4 Inch Thick or Less:  

1/16 inch.
2. Corners of Cabinets and Edges of Solid-Wood (Lumber) Members and Rails:  1/16 inch.

D. Complete fabrication, including assembly, finishing, and hardware application, to maximum 
extent possible before shipment to Project site.  Disassemble components only as necessary for 
shipment and installation.  Where necessary for fitting at site, provide ample allowance for 
scribing, trimming, and fitting.
1. Notify Architect 7 days in advance of the dates and times woodwork fabrication will be 

complete.
2. Trial fit assemblies at fabrication shop that cannot be shipped completely assembled.  

Install dowels, screws, bolted connectors, and other fastening devices that can be removed 
after trial fitting.  Verify that various parts fit as intended and check measurements of 
assemblies against field measurements indicated on Shop Drawings before disassembling 
for shipment.

E. Shop-cut openings to maximum extent possible to receive hardware, appliances, plumbing 
fixtures, electrical work, and similar items.  Locate openings accurately and use templates or 
roughing-in diagrams to produce accurately sized and shaped openings.  Sand edges of cutouts 
to remove splinters and burrs.
1. Seal edges of openings in countertops with a coat of varnish.

7. PLASTIC-LAMINATE CABINETS 

A. WI Construction Style:  Style A, Frameless. Or Face Frame
B. WI Construction Type:  Type I, multiple self-supporting units rigidly joined together.
C. WI Door and Drawer Front Style:  
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1. Flush Reveal overlay. 
2. Flush overlay
3. Lipped

D. Laminate Cladding for Exposed Surfaces:  High-pressure decorative laminate complying with the 
following requirements:
1. Both sides of all shelves shall be 0.028 high pressure decorative laminate, regardless of 

location or exposure, and shall not span more than 34 inches.
2. Shelves shall be retained with seismic clips.
3. Cabinets shall be designed for full use of corners.
4. Upper cabinets shall be at 4’-6” AFF max.

E. Semi-Exposed Surfaces: Any one of following.
1. Low pressure decorative polyester overlay.
2. Low pressure decorative melamine overlay.
3. HPL cabinet liner.
4. Solid Phenolic core (SPC).

F. Concealed Surfaces: Any of one of following.
1. Solid Wood or Plywood: Any hardwood or softwood species, with no defects affecting 

strength or utility. Hardwood and softwood lumber kiln dried to 7 and 10 percent moisture 
content, respectively.

2. Particleboard: ANSI A208.1, Grade M-2.
3. Medium-Density Fiberboard: ANSI A208.2.
4. Solid Phenolic core (SPC).

G. Colors, Patterns, and Finishes:  Provide materials and products that result in colors and textures 
of exposed laminate surfaces complying with the following requirements:
1. Colors: per Architects selection from full range of standard colors 

8. PLASTIC-LAMINATE COUNTERTOPS

A. High-Pressure Decorative Laminate Grade:  HGS, 0.048 inches (1.2 mm) thick.
B. Provide Exterior grade plywood at wet locations and comply with following:

1. No seams shall occur within 18 inches of sink cut-outs.
2. Sink cut-outs shall be coated with opaque sealer.
3. Back splash shall coordinate with size of soap and paper tower dispensers for solid 

attachment.
4. Corners of tops shall be cut at 45 degrees if projecting or in pathway.

C. Colors, Patterns, and Finishes:  Provide materials and products that result in colors and textures 
of exposed laminate surfaces complying with the following requirements:
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1. Colors:  per Architects selection from full range of standard colors 
2. Edge Treatment:  Self-edge banded for laminated OR For Solid Top ¼” Radiused corners 

D. Laminate Substrates: Medium-density fiber board (MDF). Do not use plywood.
E. Backer Sheet:  Provide plastic-laminate backer sheet, Grade BKL, on underside of countertop 

substrate.

PART 3 - EXECUTION

1. PREPARATION

A. Before installation, condition woodwork to average prevailing humidity conditions in installation 
areas.

B. Before installing architectural woodwork, examine shop-fabricated work for completion and 
complete work as required, including removal of packing and back-priming.

2. INSTALLATION

A. Grade:  Install woodwork to comply with requirements for the same grade specified in Part 2 for 
fabrication of type of woodwork involved.

B. Assemble woodwork and complete fabrication at Project site to comply with requirements for 
fabrication in Part 2, to extent that it was not completed in the shop.

C. Install woodwork level, plumb, true, and straight.  Shim as required with concealed shims.  Install 
level and plumb (including tops) to a tolerance of 1/8 inch in 96 inches.

D. Scribe and cut woodwork to fit adjoining work, refinish cut surfaces, and repair damaged finish at 
cuts.

E. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  Secure with 
countersunk, concealed fasteners and blind nailing as required for complete installation.  Use fine 
finishing nails or finishing screws for exposed fastening, countersunk and filled flush with 
woodwork and matching final finish if transparent finish is indicated.

F. Cabinets:  Install without distortion so doors and drawers fit openings properly and are accurately 
aligned.  Adjust hardware to center doors and drawers in openings and to provide 
unencumbered operation.  Complete installation of hardware and accessory items as indicated.
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1. Install cabinets with no more than 1/8 inch in 96-inch sag, bow, or other variation from a 
straight line.

2. Maintain veneer sequence matching of cabinets with transparent finish.
3. Fasten wall cabinets through back, near top and bottom, at ends and not more than 16 

inches o.c. with No. 10 wafer-head screws sized for 1-inch penetration into wood framing, 
blocking, or hanging strips No. 10 wafer-head sheet metal screws through metal backing 
or metal framing behind wall finish.

G. Touch up finishing work specified in this Section after installation of woodwork.  Fill nail holes 
with matching filler where exposed.

H. Refer to Division 9 Sections for final finishing of installed architectural woodwork not indicated to 
be shop finished.

3. ADJUSTING AND CLEANING

A. Repair damaged and defective woodwork, where possible, to eliminate functional and visual 
defects; where not possible to repair, replace woodwork.  Adjust joinery for uniform appearance.

B. Clean, lubricate, and adjust hardware.
C. Clean woodwork on exposed and semi exposed surfaces.  Touch up shop-applied finishes to 

restore damaged or soiled areas.

END OF SECTION 06 41 00
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SECTION 07 21 16 - BUILDING INSULATION

PART 1 - GENERAL 

1.1 SECTION INCLUDES 
A. Batt insulation and vapor barrier in exterior wall and roof construction.

B. Batt insulation for filling perimeter window and door shim spaces. crevices in 
exterior wall and roof.

C. Batt sound insulation in interior walls and partitions and above ceiling.

1.2 QUALITY CONTROL

A. Reference Standards:
1 Title 19 CCR, Public Safety, State Fire Marshall Regulations
2 Title 24 CCR, Part 1 - 2022 Building Standards Administrative Code
3 Title 24 CCR, Part 2 - 2022 California Building Code, VOL. 1&2 (CBC) (2018 

IBC, as Amended by CA
4 Title 24 CCR, Part 3 - 2022 California Electrical Code (CEC) (2017 NEC, as 

Amended by CA)
5 Title 24 CCR, Part 4 - 2022 California Mechanical Code (CMC) (2018 

IAPMO UMC, as Amended by CA)
6 Title 24 CCR, Part 5 - 2022 California Plumbing Code (CPC) (2018 IAPMO 

UPC, as Amended by CA)
7 Title 24 CCR, Part 6 - 2022 California Energy Code
8 Title 24 CCR, Part 9 - 2022 California Fire Code (CFC) (2018 IFC, as 

Amended by CA
9 Title 24 CCR, Part 10 - 2022 California Existing Building Code
10 Title 24 CCR, Part 12 - 2022 California Reference Standards.
11 Americans with Disabilities Act (ADA), Title II or Title III.

B. ASTM C665 - Mineral Fiber Blanket Thermal Insulation for Light Frame 
Construction and Manufactured Housing.

C. ASTM C1320 - Installation of Mineral Fiber Batt and Thermal Insulation for Light 
Frame Construction.

D. ASTM C 578: Standard Specification for Rigid Cellular Polystyrene Thermal 
Insulation
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E. ASTM C 518: Standard Test Method for Steady-State Thermal Transmission 
Properties by Means of the Heat Flow Meter Apparatus.

F. ASTM E 84: Standard Test Method for Surface Burning Characteristics of 
Building Materials.

G. International Code Council Evaluation Service (ICC-ES), Evaluation Report.

H. CCR - California Code of Regulations.

I. CBC - California Building Code.

1.3 PERFORMANCE REQUIREMENTS

A. Materials of this Section shall provide continuity of thermal and moisture barrier 
at building enclosure elements.

B. Materials of this Section shall provide continuity of sound control where indicated 
or scheduled.

1.4 REGULATORY REQUIREMENTS

A. Installation of insulation may only commence if insulation meets mandatory 
manufacturer certification to the California Energy Commission required by Title 
24, Part 6, Section 118 of the California Code of Regulations (CCR) that insulation 
complies with Title 20, Chapter 4, Article 3 of the California Quality Standards for 
Insulating Materials.

B. Insulation materials shall be certified in compliance with Business and Professions 
Code Section 19165.

C. Insulation manufacturer shall be licensed by the California Department of 
Consumer Affairs, Bureau of Home Furnishing and Thermal Insulation according 
to Business and Professions Code, Section 19059.7.

1.5 SUBMITTALS 
A. Submit under provisions of Section 01 33 00. 

B. Submit Product Data for each type of insulation specified.

C. Submit manufacturer’s certification that materials meet or exceed specified 
regulatory requirements.
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1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials in manufacturer’s original packaging. 
B. Store and protect products in accordance with manufacturer’s 

instructions. Store in a dry area and protect from water, direct sunlight, 
flame, and ignition sources.  Do not install insulation that has been 
damaged or wet.
1 In the event the board insulation becomes wet, wipe dry prior to 

installation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS - INSULATION MATERIALS

A. Certain Teed Corp.

B. Manville Corp.

C. Owens-Corning Fiberglass Corporation.

2.2 MATERIALS

A. Batt Insulation: ASTM C665 preformed glass fiber batt, Type III, Class A, Category 
1 with stapling flanges for attachment of blanket to applicable construction. 
Equivalent continuous roll membrane facing may be utilized in lieu of individual 
faced glass fiber batts. Provide R30 at ceilings and roofs, R19 at walls.

B. Batt Sound Insulation: ASTM C665 preformed glass fiber batt, Type I unfaced, 
with flame spread of 25 or less, and a smoke density of less than 450 when tested 
in accordance with UL 723-03.  Provide R-15, 3½ inch minimum thickness.

D. Nails or Staples: Steel wire; electroplated; type and size to suit application.

E. Tape: Bright aluminum self-adhering type, mesh reinforced, 2 inches wide.

F. Support Wire: 16 gauge steel wire.

G. Support Rods: 13 gauge, pointed spring steel length as required for stud spacing.

H. Spindle Fasteners: Steel impale spindle and clip on flat metal base, [spot welded 
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to substrate] [self adhering backing], length to suit insulation thickness, capable 
of securely and rigidly fastening insulation in place.

PART 3 - EXECUTION 

3.1 EXAMINATION

A. Verify that substrate, adjacent materials, and insulation are dry and ready to 
receive insulation.

B. Do not install until building is fully enclosed to weather.

3.2 INSTALLATION

A. Install insulation in accordance with insulation manufacturer's instructions and 
ASTM C739, C1149 and C1320. Cut “blow-in” holes only where specifically 
needed.

B. Install batt insulation in exterior walls, ceiling furring, and roof spaces without 
gaps or voids. Where wood framed furred ceiling occur, install insulation over the 
furring strips rather than between the rafters.

C. Install batt sound insulation in interior walls and where indicated or scheduled.

D. Install blow-in insulation in cavities where it is unfeasible to install batt insulation.
E. Trim insulation neatly to fit spaces.

F. Fit insulation tight in spaces and tight to exterior side of mechanical and electrical 
services within the plane of insulation. Leave no gaps or voids.

G. Install with factory-applied membrane facing on warm side of building spaces.

H. Lap ends and side flanges of vapor barrier membrane over face of framing 
members.

I. Extend vapor barrier on to any adjacent construction and tape seal edge of vapor 
barrier.

J. Seal butt ends, lapped flanges, and tears or cuts in membrane with tape or 
another layer of membrane.
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K. Seal joints in vapor barrier caused by pipes, conduits, electrical boxes, and similar 
items penetrating vapor barrier.

L. [Face staple flange over flange of adjacent blanket to wood studs at maximum 6 
inches on center.]

M. [Tape stapling flange over flange of adjacent blanket to flange of metal stud.]

N. Friction fit sound insulation between studs as required to completely fill space 
between the wall finishes.

O. Where wall finish does not occur, [use support rods spaced not more than 16 
inches on center vertically at wood studs.] [use 16-gauge support wire through 
studs at not more than 16 inches on center vertically at metal studs.]

P. Retain unsupported roof insulation to metal or concrete substrate with spindle 
fasteners at 24 inches on center.

Q. Coordinate patching of “blow-in” holes with Work under other Sections.

R. Remove all unused insulation and related products and dispose of correctly.

END OF SECTION  07 21 16
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SECTION 07 92 00 - JOINT SEALANTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes joint sealants.
1. Silicone joint sealants.
2. Urethane joint sealants.
3. Silyl-terminated polyether joint sealants.
4. Butyl joint sealants.
5. Latex joint sealants.

B. Related Sections include the following:
1. Division 8 Section "Glazing" for glazing sealants.
2. Division 9 Section "Gypsum Board" for sealing perimeter joints of gypsum board partitions 

to reduce sound transmission.
3. Division 9 Section "Ceramic Tile" for sealing tile joints.
4. Division 32 Section "Concrete Paving Joint Sealants" for sealing joints in paved roads, 

parking lots, walkways, and curbing.

1.3 PERFORMANCE REQUIREMENTS

A. Provide elastomeric joint sealants that establish and maintain watertight and airtight continuous 
joint seals without staining or deteriorating joint substrates.

1.4 SUBMITTALS

A. Product Data:  For each joint-sealant product indicated.
B. Samples for Initial Selection:  Manufacturer's color charts consisting of strips of cured sealants 

showing the full range of colors available for each product exposed to view.
C. Samples for Verification: For each kind and color of joint sealant required, provide Samples with 

joint sealants in 1/2-inch wide joints formed between two 4-inch long 
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strips of material matching the appearance of exposed surfaces adjacent to joint sealants.

D. Joint-Sealant Schedule: Include the following information:
1. Joint-sealant application, joint material location, and designation.
2. Joint-sealant manufacturer and product name.
3. Joint-sealant formulation.
4. Joint-sealant color.

E. Product Certificates:  For each type of joint sealant and accessory, signed by product 
manufacturer.

F. SWRI Validation Certificate:  For each elastomeric sealant specified to be validated by SWRI's 
Sealant Validation Program.

G. Qualification Data:  For Installer.
H. Compatibility and Adhesion Test Reports:  From sealant manufacturer, indicating the following:

1. Materials forming joint substrates and joint-sealant backings have been tested for 
compatibility and adhesion with joint sealants.

2. Interpretation of test results and written recommendations for primers and substrate 
preparation needed for adhesion.

I. Product Test Reports:  Based on comprehensive testing of product formulations performed by a 
qualified testing agency, indicating that sealants comply with requirements.

J. Warranties:  Special warranties specified in this Section.

1.5 QUALITY ASSURANCE

A. Reference Standards: 
1. Title 19 CCR, Public Safety, State Fire Marshall Regulations
2. Title 24 CCR, Part 1 - 2022 Building Standards Administrative Code
3. Title 24 CCR, Part 2 - 2022 California Building Code, VOL. 1&2 (CBC) (2018 IBC, as 

Amended by CA
4. Title 24 CCR, Part 3 - 2022 California Electrical Code (CEC) (2017 NEC, as Amended by CA)
5. Title 24 CCR, Part 4 - 2022 California Mechanical Code (CMC) (2018 IAPMO UMC, as 

Amended by CA)
6. Title 24 CCR, Part 5 - 2022 California Plumbing Code (CPC) (2018 IAPMO UPC, as Amended 

by CA)
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7. Title 24 CCR, Part 6 - 2022 California Energy Code
8. Title 24 CCR, Part 9 - 2022 California Fire Code (CFC) (2018 IFC, as Amended by CA
9. Title 24 CCR, Part 10 - 2022 California Existing Building Code
10. Title 24 CCR, Part 11 - 2022 California Green Building Standards Code (Calgreen Code)

B. Installer Qualifications:  Manufacturer's authorized Installer who is approved or licensed for 
installation of elastomeric sealants required for this Project.

C. Source Limitations:  Obtain each type of joint sealant through one source from a single 
manufacturer.

D. Mockups: Install sealant in mockups of assemblies specified in other Sections that are indicated 
to receive joint sealants specified in this Section. Use materials and installation methods specified 
in this Section.

E. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 
Division 1 Section "Project Management and Coordination."

1.6 ENVIRONMENTAL REQUIREMENTS 

A. Adhesives, sealants and caulks shall meet the following requirements of the following standards:
1. Adhesives, adhesive bonding primers, adhesive primers, Sealants, sealant primers and 

caulks shall comply with local or regional air pollution control or air quality management 
district rules as applicable or SCAQMD Rule 1168 VOC limits as shown on tables 5.504.4.1 
and 5.504.4.2. Such products shall also comply with rule 1168 prohibition on the use of 
certain toxic compounds (chloroform, ethylene dichloride, methylene chloride, 
perchloroethylene and trichloroethylene) except aerosol products as specified in 
subsection 2 noted below.

2. Aerosol adhesives and smaller unit sizes of adhesives and sealant or caulking compounds 
(in units, less packaging, which do not weigh more than one pound and do not consist of 
more than 16 fluid ounces) shall comply with statewide VOC standards and other 
requirements, including prohibitions on the use of certain toxic compounds, of California 
Code of Regulations, Title 17, commencing with section 94507.

1.7 PROJECT CONDITIONS

A. Do not proceed with installation of joint sealants under the following conditions:
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1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer or are below 40 deg F.

2. When joint substrates are wet.
3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. Notify Architect/ Inspector of the non-compliant condition.
4. Where contaminants capable of interfering with adhesion have not yet been removed 

from joint substrates.

1.8 WARRANTY

A. Special Manufacturer's Warranty:  Manufacturer's standard form in which elastomeric sealant 
manufacturer agrees to furnish elastomeric joint sealants to repair or replace those that do not 
comply with performance and other requirements specified in this Section within specified 
warranty period.
1. Warranty Period:  5 years (20 years for Silicone Sealants) from the date of Final Completion 

B. Special Installer's Warranty:  Installer's standard form in which Installer agrees to repair or replace 
elastomeric joint sealants that do not comply with performance and other requirements specified 
in this Section within the specified warranty period.
1. Warranty Period: 2 years final Completion.

C. Special warranties specified in this Article exclude deterioration or failure of elastomeric joint 
sealants from the following:
1. Movement of the structure resulting in stresses on the sealant exceeding sealant 

manufacturer's written specifications for sealant elongation and compression caused by 
structural settlement or errors attributable to design or construction.

2. Disintegration of joint substrates from natural causes exceeding design specifications.
3. Mechanical damage caused by individuals, tools, or other outside agents.
4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric 

contaminants.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Joint Sealants:  Subject to compliance with requirements, provide either the named product or an 
equal product by one of the other manufacturers specified.
1. Dow Corning Corp. 
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2. Pecora Corporation. 
3. United States Gypsum Co 
4. Tremco, Inc.
5. Bostik Construction Products Division
6. General Electric Sealants
7. WR Meadows
8. Or equal. (Reference substitution requirements in Section 01 60 00) 

2.2 MATERIALS, GENERAL

A. Available Products:  Subject to compliance with requirements, products that may be incorporated 
into the Work include, but are not limited to, products listed in other Part 2 articles.

B. Products:  Subject to compliance with requirements, provide one of the products listed in other 
Part 2 articles.

C. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible 
with one another and with joint substrates under conditions of service and application, as 
demonstrated by sealant manufacturer, based on testing and field experience.

D. VOC Content of Interior Sealants:  Provide interior sealants and sealant primers that comply with 
the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24):
1. Sealants:  250 g/L.
2. Sealant Primers for Nonporous Substrates:  250 g/L.
3. Sealant Primers for Porous Substrates:  775 g/L.

E. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range. 
F. Low-Emitting Interior Sealants: Sealants and sealant primers shall comply with the testing and 

product requirements of the California Department of Health's (formerly, the California 
Department of Health Services') "Standard Method for the Testing and Evaluation of Volatile 
Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."

2.3 JOINT SEALANTS

A. Type A - Acrylic Latex: One-part, non-sag, mildew resistant acrylic emulsion compound 
complying with ASTM C834, Type OP, Grade NF, formulated to be paintable.
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1. Tremco Inc., “Tremflex 834”
2. Bostik Construction Products Division, “Chem-Calk 11200”.
3.        Pecora Corporation, “AC-20”

B. Type B - Butyl Sealant: One-part, non-sag solvent-release-curing sealant complying with ASTM 
1311 and formulated with a minimum of 75 percent solids.
1. Tremco Inc., Tremco “Bitul Sealant”
2. Bostik Construction Products Division, “Chem-Calk 300”.
3. Pecora Corporation, “BC-158”.

C. Type C - Silicone Sealant: One-part nonacid-curing silicone sealant complying with ASTM C920, 
Type S, Grade NS, Class 25. 
1. Dow Corning Corp., “Dow Corning 791”. 
2. General Electric Co., “SCS 2000 Silpruf”. 
3. Pecora Corp.,  “890FTS” 

D. Type D - Neutral-Curing Silicone Sealant: One part medium modulus neutral-curing silicone 
sealant complying with ASTM C920, Type S, Grade NS, Class 25.
1. Dow Corning Corp., “Dow Corning 899”.
2. General Electric Co., “SSG 4000AC Ultraglaze”.
3. Tremco, Inc., “Spectrum 3”.
4. Pecora Corp., “895NST”.

E. Type E - One-Part Mildew-Resistant Silicone Sealant: Complying with ASTM C920, Type S, Grade 
NS, Class 25.
1. Dow Corning Corp., “Dow Corning 791”.
2. General Electric Co., “SCS 1700 Sanitary”.
3. Tremco, Inc., “Proglaze” 
4. Pecora Corp., “860” or “894NST” 

F. Type F - Multi-Part Pourable Sealant: Complying with ASTM C920, Type M, Grade P, Class 25. 
Shore A hardness +40.
1. Tremco, Inc., “Vulkem 45SSL”.
2. Pecora Corp., “Dynatred” or “Urexpan NR-200”.
3. W.R. Meadows, “Pourthane SL”.

G. Type G - Acoustical Sealant: Nondrying, nonhardening permanently flexible conforming to ASTM 
D217.
1. Pecora Corp., “BA-98 Acoustical Sealant”
2. Tremco, Inc., “Tremco Acoustical Sealant”.
3. United States Gypsum Co., “Sheetrock Acoustical Sealant”.
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H.     Type H - Sound and Fire Protective Rated Moldable Putty Pads as wall opening protective 
materials when code required in fire-rated walls. 

2.4         MISCELLANEOUS MATERIALS

A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of 
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 
tests and field tests.

B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants 
and sealant backing materials, free of oily residues or other substances capable of staining or 
harming joint substrates and adjacent nonporous surfaces in any way, and formulated to 
promote optimum adhesion of sealants to joint substrates.

C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 
adjacent to joints.

D. Joint Backing: ASTM D1056; round, closed cell polyethylene foam rod; oversized 30 to 50 percent 
larger than joint width

E. Bond Breaker: Pressure-sensitive tape recommended by sealant manufacturer to suit application.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 
manufacturers and document requirements for joint configuration, installation tolerances, and 
other conditions affecting joint-sealant performance.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
C. Beginning of installation means installer accepts existing substrate.

3.2 PREPARATION

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply 
with joint-sealant manufacturer's written instructions and the following requirements:
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1.       Remove all foreign material from joint substrates that could interfere with adhesion of joint 
sealant, including dust, paints (except for permanent, protective coatings tested and 
approved for sealant adhesion and compatibility by sealant manufacturer), old joint 
sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost.

2. Clean porous joint substrate surfaces by brushing, grinding, blast cleaning, mechanical 
abrading, or a combination of these methods to produce a clean, sound substrate capable 
of developing optimum bond with joint sealants.  Remove loose particles remaining after 
cleaning operations above by vacuuming or blowing out joints with oil-free compressed 
air. Porous joint substrates include examples of the following:

a. Asphalt
b. Concrete.
c. Masonry
d. Unglazed surfaces of ceramic tile.
e. Exterior insulation and finish systems

B. Remove laitance and form-release agents from concrete.
1. Clean nonporous surfaces with chemical cleaners or other means that do not stain, harm 

substrates, or leave residues capable of interfering with adhesion of joint sealants. 
Nonporous joint substrates include examples of the following:

a. Metal.
b. Glass.
c. Porcelain enamel.
d. Glazed surfaces of ceramic tile.

C. Verify that joint backing and release tapes are compatible with sealant.

D. Perform preparation in accordance with ASTM C1193.

E. Protect elements surrounding the Work of this Section from damage or 
disfiguration Joint Priming:  

F. Prime joint substrates, where recommended in written form by joint-sealant manufacturer, based 
on preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply 
with joint-sealant manufacturer's written instructions.  Confine primers to areas of joint-sealant 
bond; do not allow spillage or migration onto adjoining surfaces.
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G. Joint Priming:  Prime joint substrates, where recommended in written form by joint-
sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience.  
Apply primer to comply with joint-sealant manufacturer's written instructions.  Confine primers 
to areas of joint-sealant bond; do not allow spillage or migration onto adjoining surfaces

H. Masking Tape:  Use masking tape where required to prevent contact of sealant with adjoining 
surfaces that otherwise would be permanently stained or damaged by such contact or by 
cleaning methods required to remove sealant smears.  Remove tape immediately after tooling 
without disturbing joint seal.

3.3           INSTALLATION OF JOINT SEALANTS

A. General:  Comply with joint-sealant manufacturer's written installation instructions for products 
and applications indicated, unless more stringent requirements apply.

B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint 
sealants as applicable to materials, applications, and conditions indicated.

C. Acoustical Sealant Application Standard:  Comply with recommendations in ASTM C 919 for use 
of joint sealants in acoustical applications as applicable to materials, applications, and conditions 
indicated.

D. Install sealant backings of type indicated to support sealants during application and at position 
required to produce cross-sectional shapes and depths of installed sealants relative to joint 
widths that allow optimum sealant movement capability.
1. Do not leave gaps between ends of sealant backings.
2. Do not stretch, twist, puncture, or tear sealant backings.
3. Remove absorbent sealant backings that have become wet before sealant application and 

replace them with dry materials.

E. Install bond-breaker tape behind sealants where sealant backings are not used between sealants 
and backs of joints.

F. Install sealants using proven techniques that comply with the following and at the same time 
backings are installed:
1. Place sealants so they directly contact and fully wet joint substrates.
2. Completely fill recesses in each joint configuration.
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability.

G. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or curing 
begins, tool sealants according to requirements specified below to form 
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smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure 
contact and adhesion of sealant with sides of joint.
1. Remove excess sealant from surfaces adjacent to joints.
2. Use tooling agents that are approved in writing by sealant manufacturer and that do not 

discolor sealants or adjacent surfaces.
3. Provide concave joint profile per Figure 8A in ASTM C 1193 unless otherwise indicated.
4. Provide flush joint profile according to Figure 8B in ASTM C 1193.
5. Provide recessed joint configuration of recess depth according to Figure 8C in 

ASTM C 1193.
a. Use masking tape to protect surfaces adjacent to recessed tooled joints.

H. Installation of Preformed Tapes:  Install according to manufacturer's written instructions.
I. Installation of Preformed Silicone-Sealant System:  Comply with the following requirements:

1. Apply masking tape to each side of joint, outside of area to be covered by sealant system.
2. Apply silicone sealant to each side of joint to produce a bead of size complying with 

preformed silicone-sealant system manufacturer's written instructions and covering a 
bonding area of not less than 3/8 inch.  Hold edge of sealant bead 1/4 inch inside masking 
tape.

3. Within 10 minutes of sealant application, press silicone extrusion into sealant to wet 
extrusion and substrate.  Use a roller to apply consistent pressure and ensure uniform 
contact between sealant and both extrusion and substrate.

4. Complete installation of sealant system in horizontal joints before installing in vertical 
joints.  Lap vertical joints over horizontal joints.  At ends of joints, cut silicone extrusion 
with a razor knife.

J. Installation of Preformed Foam Sealants:  Install each length of sealant immediately after 
removing protective wrapping, taking care not to pull or stretch material, producing seal 
continuity at ends, turns, and intersections of joints.  For applications at low ambient 
temperatures where expansion of sealant requires acceleration to produce seal, apply heat to 
sealant in compliance with sealant manufacturer's written instructions.

3.4           CLEANING

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods 
and with cleaning materials approved in writing by manufacturers of joint sealants and of 
products in which joints occur.

3.5           PROTECTION
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A. Protect joint sealants during and after curing period from contact with contaminating substances 
and from damage resulting from construction operations or other causes so sealants are without 
deterioration or damage at time of Substantial Completion.  If, despite such protection, damage 
or deterioration occurs, cut out and remove damaged or deteriorated joint sealants immediately 
so installations with repaired areas are indistinguishable from original work.

3.6           JOINT-SEALANT LOCATION SCHEDULE

SCHEDULE (MAKE SELECTIONS AND DELETE MATERIALS THAT DO NOT APPLY) “TO 
MATCH ADJACENT MATERIAL” IS RECOMMENDED WHERE PRACTICAL

Type Location Color

B.Type A - Acrylic 
Latex Cure

All interior joints not otherwise 
scheduled

To match adjacent surfaces

C.Type B - Butyl Under thresholds White or Translucent

D.Type C - One-Part 
Nonacid Curing 
Silicone

Exterior door, entrance & window 
frames. Exterior & Interior vertical 
joints in concrete & masonry, 
metal flashing

Aluminum, to match 
adjacent material

E.Type D - Neutral-
Curing Silicone

Joints within aluminum entrance 
systems, glass and glazing

Translucent, White, or 
Aluminum

F.Type E - Mildew-
Resistant Silicone

Interior joints in ceramic tile and at 
plumbing fixtures

White or Translucent

G.Type F - Multi-part 
Pourable Urethane

Exterior & interior joints in 
horizontal surfaces of concrete; 
between metal & concrete 
masonry and mortar

To match adjacent material

Type G - 
Acoustical Sealant

In sound rated walls between stud 
track/runner and adjacent 
construction. Between outlet boxes 
and gypsum board.

White or Translucent

Type H - Sound 
and Fire Protective 
Rated Moldable 
Putty Pads

At fire-rated wall openings when 
code required, such as electric 
boxes. In sound rated walls at 
electric boxes. 

Red
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END OF SECTION 07 92 00
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SECTION 08 41 00 - ALUMINUM ENTRANCE AND STOREFRONT

PART 1 -GENERAL 

1.01 RELATED DOCUMENTS 
A. Drawings and general provisions of the Contract, including General Conditions, 

Supplementary General Conditions, and Division 1 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 
A. This Section includes aluminum entrance and storefront and related work as shown and 

specified. 

1.03 REFERENCES
A. American Architectural Manufacturers Association (AAMA)
B. American Society for Testing and Materials (ASTM)
C. Aluminum Association (AA)

1.04 SUBMITIALS 
A. Product Data: 

a. Aluminum Entrance and Storefront: None required for specified products; required for 
alternate products. 

B. Shop Drawings: Submit manufacture and installation details, including fastenings, for review. 
C. Samples: 

a. Aluminum Entrance and Storefront: If specifically requested for specified products; 
required for alternate products. Submit manufacturer's standard colors. 

D. Certificates: Storefront shall bear a permanently installed "AAMA Prime and Replacement 
Label" bearing the manufacturers name, product series number, grade and class designations. 
Do not install label in exposed location. 

E. Installer Qualifications: If requested, provide evidence that installers meet the requirements of 
Article 1.4. 

F. Closeout Submittals: 
0 & M Manuals: Maintenance instructions and installation Manual. 
Guarantee: Provide completed form per Article 1.5. 

1.05 QUALITY ASSURANCE 
A. Design Requirements: Aluminum frame members must span vertically to withstand 25 pounds 

per square foot wind load, minimum, per CBC; provide internal reinforcing as required; 
maximum deflection of L/175 of clear span or maximum of 3/4 inch. 

B. Single Source Responsibility:
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a. Obtain entrances and storefront systems and finish through one source from a single 
manufacturer.

C. Installer Qualifications: Minimum of 3 years of experience on similar work; knowledge and 
understanding of standards referenced herein; skill necessary to perform in compliance with 
this specification. Installers failing to demonstrate the required experience, knowledge, or skill 
shall be removed from the project. 

1.06 GUARANTEE 
A. Aluminum Entrance and Storefront: Provide manufacturer's warranty that products are to be 

free from defects in materials and workmanship for 3 years beginning at date of acceptance 
by Owner. 

1.07 DELIVERY, STORAGE, AND HANDLING 
A. Protect prefinished components with wrapping or strippable coating; adhesive papers and 

sprayed coatings are not acceptable. 

1.08 PROJECT CONDITIONS 
A. Do not install sealants when temperature is less than 40 degrees F. 

PART 2 -PRODUCTS 

2.01 ALUMINUM ENTRANCE AND STOREFRONT (ALST) 
A. Acceptable Products: 

1. Aluminum-Framed Storefront
a. Basis of Design: 

Manufacturer: Arcadia, Inc., 2301 E Vernon, Vernon, CA. 
Telephone 323/269-7300, Fax 323/269-7390.

Product:  AFG451T Series, 2” x 4-1/2” Thermally broken; center glazed system, 
screw spline, shear block, compensating stick or punched opening fabrication for 1” 
glass.

b. Or approved thermally-broken equal products by:
Old Castle
Vistawall 
U.S. Aluminum Systems
Traco Co., Inc. 

B. System Description
2. General: In addition to requirements shown or specified, comply with:

a. Applicable provisions of AAMA Aluminum Storefront and Entrance Manual for 
design, materials, fabrication, and installation of component parts.



Mt Diablo Unified School District Project # 23119.01
Meadow Homes Elementary Campus Modernization
Construction Documents – Increment 02

ALUMINUM ENTRANCE AND STOREFRONT 08 41 00 - 3

3. Design Requirements: Arcadia AG451T Series is a framing system that provides for 
flush glazing on all sides without projected stops, with glass in the center of the 
frame. Framing system suitable for outside or inside glazing.

4. Performance Requirements:
a. Limit air leakage through assembly to 0.06 CFM/min/sq. ft. (.00003 m3/sm2) of wall 

area at 6.24 PSF (300 Pa) as measured in accordance with ASTM E283.
b. Water Resistance: No water leakage when measured in accordance with ASTM E331 

with a static test pressure of 8 PSF(383 Pa).
c. Limit mullion windload deflection of L/175 with full recovery of glazing materials, 

when measured in accordance with ASTM E 330.
d. System shall not deflect more than 1/8” at the center point, or 1/16” at the center 

point of a horizontal member, once deadload points have been established.
e. System shall accommodate expansion and contraction movement due to surface 

temperature differential of 180 degrees F.
f. Seismic testing shall conform to AAMA recommended static test method for 

evaluating performance of curtain walls and storefront wall systems due to 
horizontal displacements associated with seismic movements and building sway.

g. Thermal Performance – When tested in accordance with AAMA 1503.1 the following 
results should be attained: U-Maximum .63/CRF – minimum of 59.

h. National Fenestration Rating Council (NFRC) specific application evaluation.
  

C. Framing Materials and Accessories
a. Framing members, transition members, mullions, adaptors, and mounting: Extruded 

6063-T6 aluminum alloy (ASTM B221 – Alloy G.S. 10a T6).
b. Screws, fastening devices, and internal components: Aluminum, stainless steel, or 

zinc-plated steel in accordance with ASTM.A-164. Perimeter anchors shall be 
aluminum or steel, providing the steel is properly isolated from aluminum.

c. Glazing Gasket
d. Compression-type design, replaceable, molded, or extruded, or ethylene propylene 

diene monomer (EPDM).
e. Shall be of type that locks securely into the glazing reglet to prevent glazing gaskets 

from disengaging.

D. Finish: Clear Anodized, Architectural Class I. 
E. Glass: As shown; refer to Section 08810 -GLASS AND GLAZING. 
F. Fasteners: As recommended by manufacturer to meet wind pressures shown. 
G. Protective Coatings: 

a. General: Bituminous, FS TT-C-494, Type II. 
b. Gasketing: Chromate type. 

H. Sealant: Apply a high-performance, single-component, moisture-cure, ultralow modulus 
silicone sealant like Spectrem 1 by Tremco or approved equal and in accordance with 
manufacturer’s written installation guidelines. 
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I. System Fabrication
a. Continuous sub-sill shall be provided under sill members to collect water infiltration 

and divert from the interior of the system.
b. Framing members shall be internally reinforced and secured at head and sill as 

necessary for structural performance requirements, for hardware attachment, and as 
indicated.

c. Fasteners shall be so located as to ensure concealment from view in the final 
assembly.

 

PART 3 -EXECUTION 

3.1 EXAMINATION 
A. Examine conditions of work in place before beginning work, report defects. 
B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 
A. Take field measurements, report variance between plan and field dimensions. 

3.3 INSTALLATION 
A. Install in conformance with referenced standards, manufacturer's written directions, as 

shown, and as specified. 
B. Storefront: 

Install level, plumb, straight and aligned with adjacent surfaces, with hairline watertight 
joints; free of dents, buckles, twists, or other imperfections, as shown. Install flashings 
where shown. 
Anchor to adjacent structure; permit sufficient adjustment to accommodate construction 
tolerances and other irregularities. Use No. 12 sheet metal screws, or wood screws at 18 
inches on center with a minimum of 2 inches penetration into structure. 
Tolerances: Maximum variation from plumb of 0.06 inch every 3'-0" non-cumulative or 
1/16 inch per 10'-0", whichever is less. Maximum misalignment of 2 adjoining members 
abutting in plane of 1/32 inch. 
Thermal Isolation: Provide where components penetrate or disrupt building insulation. 
Coordinate attachment and seal of perimeter air and vapor barrier materials. 

C. Glazing: 
General: As specified under Section 08810 -GLASS AND GLAZING. 
Glazing Stops: Anchor glass holding assemblies with frame clips and machine screws.  

E. Dissimilar Materials: Isolate from other metals, plaster, or concrete. 
F. Sealant: Install per Section 079010 -JOINT SEALERS. 

3.4 ADJUSTING 
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A. Prior to acceptance, adjust moveable parts to assure smooth operation. 

3.5 CLEANING 
A. Remove protective covering per manufacturer's instructions. 
B. Keep premises free from accumulation of waste and debris. At completion of installation 

remove surplus materials and debris. 
C. At completion clean exposed surfaces in a manner that will not damage finish. 

END SECTION 08 41 00
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SECTION 08 80 00 - GLAZING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes glazing for the following products and applications, including those 
specified in other Sections where glazing requirements are specified by reference to this 
Section:
1. Aluminum Windows.
2. Doors.

B. Related Sections include the following:
1. Division 8 Section "FRP Aluminum Hybrid Doors". 
2. Division 8 Section “Aluminum Entrance and Storefront”. 

1.3 DEFINITIONS

A. Manufacturers of Glass Products:  Firms that produce primary glass, fabricated glass, or 
both, as defined in referenced glazing publications.

B. Interspace:  Space between lites of an insulating-glass unit that contains dehydrated air or 
a specified gas.

C. Deterioration of Coated Glass:  Defects developed from normal use that are attributed to 
the manufacturing process and not to causes other than glass breakage and practices for 
maintaining and cleaning coated glass contrary to manufacturer's written instructions.  
Defects include peeling, cracking, and other indications of deterioration in metallic coating.

D. Deterioration of Insulating Glass:  Failure of hermetic seal under normal use that is 
attributed to the manufacturing process and not to causes other than glass breakage and 
practices for maintaining and cleaning insulating glass contrary to manufacturer's written 
instructions.  Evidence of failure is the obstruction of vision by dust, moisture, or film on 
interior surfaces of glass.
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E. Fire Rated Glass: Glass that is manufactured and tested by a testing lab/ agency recognized 
by DSA.

1.4 PERFORMANCE REQUIREMENTS

A. General:  Provide glazing systems capable of withstanding normal thermal movement and 
wind and impact loads (where applicable) without failure, including loss or glass breakage 
attributable to the following:  defective manufacture, fabrication, and installation; failure of 
sealants or gaskets to remain watertight and airtight; deterioration of glazing materials; or 
other defects in construction.

B. Glass Design:  Glass thickness designations indicated are minimums and are for detailing 
only.  Confirm glass thicknesses by analyzing Project loads and in-service conditions.  
Provide glass lites in the thickness designations indicated for various size openings, but not 
less than thicknesses and in strengths (annealed or heat treated) required to meet or 
exceed the following criteria:
1. Glass Thicknesses:  Select minimum glass thicknesses to comply with ASTM E 1300.

1.5 SUBMITTALS

A. Concurrent Review Requirements: Submit submittals of this section with other sections 
requiring glazing specified in this section.
1. Division 8 Section "FRP Aluminum Hybrid Doors". 
2. Division 8 Section “Aluminum Entrance and Storefront”. 

B. Product Data:  For each glass product and glazing material indicated.
C. Samples:  For each glazing products, in the form of 12-inch- square Samples for glass and 

of 12-inch- long Samples for sealants.  Install sealant Samples between two strips of 
material representative in color of the adjoining framing system.
1. Insulating glass for each designation indicated.
2. Fire-rated glazing.

D. Glazing Schedule:  Use same designations indicated on Drawings for glazed openings in 
preparing a schedule listing glass types and thicknesses for each size opening and location.
1. List by windows and door types scheduled on Drawings.

E. Product Certificates:  Signed by manufacturers of glass and glazing products certifying that 
products furnished comply with requirements.
1. For solar-control low-e-coated glass, provide documentation demonstrating that 

manufacturer of coated glass is certified by coating manufacturer.
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F. Qualification Data:  For installers. Minimum of 10 years of documented experience for 
supervisory staff in the installation of glass and glazing.

G. Preconstruction Adhesion and Compatibility Test Report:  From glazing sealant 
manufacturer indicating glazing sealants were tested for adhesion to glass and glazing 
channel substrates and for compatibility with glass and other glazing materials.

H. Product Test Reports:  For each types of glazing products specified.

1.6 QUALITY ASSURANCE

A. Reference Standards: 
1. Title 19 CCR, Public Safety, State Fire Marshall Regulations
2. Title 24 CCR, Part 1 - 2022 Building Standards Administrative Code
3. Title 24 CCR, Part 2 - 2022 California Building Code, VOL. 1&2 (CBC) (2021 IBC, as 

Amended by CA
4. Title 24 CCR, Part 3 - 2022 California Electrical Code (CEC) (2017 NEC, as Amended 

by CA)
5. Title 24 CCR, Part 4 - 2022 California Mechanical Code (CMC) (2018 IAPMO UMC, as 

Amended by CA)
6. Title 24 CCR, Part 5 – 2022 California Plumbing Code (CPC) (2018 IAPMO UPC, as 

Amended by CA)
7. Title 24 CCR, Part 6 - 2022 California Energy Code
8. Title 24 CCR, Part 9 - 2022 California Fire Code (CFC) (2018 IFC, as Amended by CA
9. Title 24 CCR, Part 10 - 2022 California Existing Building Code

B. Installer Qualifications:  An experienced installer who has completed glazing similar in 
material, design, and extent to that indicated for this Project; whose work has resulted in 
glass installations with a record of successful in-service performance; and who employs 
glass installers for this Project who are certified under the National Glass Association's 
Certified Glass Installer Program.

C. Source Limitations for Glass:  Obtain glazing products through one source from a single 
manufacturer for each glass type.

D. Source Limitations for Glazing Accessories:  Obtain glazing accessories through one source 
from a single manufacturer for each product and installation method indicated.

E. Glass Product Testing:  Obtain glass test results for product test reports in "Submittals" 
Article from a qualified testing agency based on testing glass products.
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1. Glass Testing Agency Qualifications:  An independent testing agency with the 
experience and capability to conduct the testing indicated, as documented according 
to ASTM E 548.

F. Elastomeric Glazing Sealant Product Testing:  Obtain sealant test results for product test 
reports in "Submittals" Article from a qualified testing agency based on testing current 
sealant formulations within a 36-month period.
1. Sealant Testing Agency Qualifications:  An independent testing agency qualified 

according to ASTM C 1021 to conduct the testing indicated, as documented 
according to ASTM E 548.

2. Test elastomeric glazing sealants for compliance with requirements specified by 
reference to ASTM C 920, and where applicable, to other standard test methods.

G. Glazing for Fire-Rated Door Assemblies:  Glazing for assemblies that comply with NFPA 80 
and that are listed and labeled by a testing and inspecting agency acceptable to authorities 
having jurisdiction, for fire-protection ratings indicated, based on testing according to 
NFPA 252.

H. Glazing for Fire-Rated Window Assemblies:  Glazing for assemblies that comply with 
NFPA 80 and that are listed and labeled by a testing and inspecting agency acceptable to 
authorities having jurisdiction, for fire ratings indicated, based on testing according to 
NFPA 257.

I. Safety Glazing Products:  Comply with testing requirements in 16 CFR 1201.
1. Subject to compliance with requirements, obtain safety glazing products 

permanently marked with certification label of the Safety Glazing Certification 
Council or another certification agency or manufacturer acceptable to authorities 
having jurisdiction.

2. Where glazing units, including Kind FT glass and laminated glass, are specified in 
Part 2 articles for glazing lites more than 9 sq. ft. in exposed surface area of one side, 
provide glazing products that comply with Category II materials, for lites 9 sq. ft. or 
less in exposed surface area of one side, provide glazing products that comply with 
Category I or II materials, except for hazardous locations where Category II materials 
are required by 16 CFR 1201 and regulations of authorities having jurisdiction.

J. Glazing Publications:  Comply with published recommendations of glass product 
manufacturers and organizations below, unless more stringent requirements are indicated.  
Refer to these publications for glazing terms not otherwise defined in this Section or in 
referenced standards.
1. IGMA Publication for Insulating Glass:  SIGMA TM-3000, "Glazing Guidelines for 

Sealed Insulating Glass Units."
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K. Insulating-Glass Certification Program:  Permanently marked either on spacers or on at 
least one component lite of units with appropriate certification label of the following 
testing and inspecting agency:
1. Insulating Glass Certification Council.
2. Associated Laboratories, Inc.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Protect glazing materials according to manufacturer's written instructions and as needed to 
prevent damage to glass and glazing materials from condensation, temperature changes, 
direct exposure to sun, or other causes.

1.8 PROJECT CONDITIONS

A. Environmental Limitations:  Do not proceed with glazing when ambient and substrate 
temperature conditions are outside limits permitted by glazing material manufacturers and 
when glazing channel substrates are wet from rain, frost, condensation, or other causes.
1. Do not install liquid glazing sealants when ambient and substrate temperature 

conditions are outside limits permitted by glazing sealant manufacturer or below 40 
deg F.

1.9 WARRANTY

A. Manufacturer's Special Warranty for Coated-Glass Products:  Manufacturer's standard form 
in which coated-glass manufacturer agrees to replace coated-glass units that deteriorate 
within specified warranty period.  Deterioration of coated glass is defined as defects 
developed from normal use that are not attributed to glass breakage or to maintaining and 
cleaning coated glass contrary to manufacturer's written instructions.  Defects include 
peeling, cracking, and other indications of deterioration in coating.
1. Warranty Period: 10 years.

B. Manufacturer's Special Warranty on Insulating Glass:  Manufacturer's standard form in 
which insulating-glass manufacturer agrees to replace insulating-glass units that 
deteriorate within specified warranty period.  Deterioration of insulating glass is defined as 
failure of hermetic seal under normal use that is not attributed to glass breakage or to 
maintaining and cleaning insulating glass contrary to manufacturer's written instructions.  
Evidence of failure is the obstruction of vision by dust, moisture, or film on interior surfaces 
of glass.
1. Warranty Period: 10 years.

C. Installer’s Warranty: 1 year.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Non-Fire-Rated Glass Manufacturers:  Subject to compliance with requirements, provide 
either the named product or an equal product by one of the other manufacturers specified.
1. All Weather
2. Vitro Architectural Glass (Basis of Design).
3. Guardian.
4. Pilkington.
5. Visteon.
6. Or equal (Reference substitution requirements in Section 01 60 00). 

B. Non-Fire-Rated Glazing Fabricators: Subject to compliance with requirements, provide 
either the named fabricator or an equal fabricator by one of the other fabricators specified.
1. Oldcastle Glass. (Basis of Design)
2. Viracon.
3. Guardian.
4. Or equal (Reference substitution requirements in Section 01 60 00). 

C. Fire-Rated Glazing Fabricators:  Subject to compliance with requirements, provide either 
the named product or an equal product by one of the other manufacturers specified.
1. FireLite NT by Nippon Electric Glass Co., Ltd., and distributed by Technical Glass 

Products (Basis of Design)
a. Premium grade, lamination on one side, 3/16 inch thick.

2. Interedge Technologies.
3. Oldcastle Glass.
4. Pilkington.
5. Pyran Star F by Schott.
6. Safti.
7. Or equal (Reference substitution requirements in Section 01 60 00)

2.2 GLASS PRODUCTS 

A. Float Glass:  ASTM C 1036, Type I, Quality-Q3, Class I (clear) unless otherwise indicated.
B. Heat-Treated Float Glass (Safety Glass):  ASTM C 1048; Type I (transparent flat glass); 

Quality-Q3; of class, kind, and condition indicated.
1. For uncoated glass, comply with requirements for Condition A.
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2. For coated vision glass, comply with requirements for Condition C (other uncoated 
glass).

3. Provide Kind FT (fully tempered) float glass in place of annealed or Kind HS (heat-
strengthened) float glass where safety glass is indicated.

C. Tinted Insulating-Glass Units:  Insulated glass units for all exterior storefronts, doors and 
aluminum windows: Double pane, low-e with glass to elastomer edge seal. Outer pane of 
tinted glass, inner pane of clear glass.  Place reflective coating on No.2 surface within the 
unit.  
1. Product: Solarban 60 Gray by Vitro Architectural Glass 
2. Visible Transmittance: 35%.
3. Visible Light Reflectance: 7%.
4. U-Value:

a. Winter Night time: 0.29.
b. Summer Day time: 0.28

5. Shading Coefficient: 0.33.
6. Solar Heat Gain Coefficient: 0.29.
7. Light to Solar Gain (LSG): 1.25.

D. Frosted Glazing:
1. Etched surface (inner face) of pane.

a. Install pane on outer face of insulated units
2. Provide medium to heavy sandblast samples for Architect selection

2.3 GLAZING GASKETS

A. Dense Compression Gaskets:  Molded or extruded gaskets of material complying with 
standards referenced with name of elastomer indicated below, and of profile and hardness 
required to maintain watertight seal:

2.4 GLAZING SEALANTS

A. General:  Provide products of type indicated, complying with the following requirements:
1. Compatibility:  Select glazing sealants that are compatible with one another and with 

other materials they will contact, including glass products, seals of insulating-glass 
units, and glazing channel substrates, under conditions of service and application, as 
demonstrated by sealant manufacturer based on testing and field experience.

2. Suitability:  Comply with sealant and glass manufacturers' written instructions for 
selecting glazing sealants suitable for applications indicated and for conditions 
existing at time of installation.
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B. Elastomeric Glazing Sealants:  Comply with ASTM C 920 and other requirements indicated 
for each liquid-applied chemically curing sealant specified, including those referencing 
ASTM C 920 classifications for type, grade, class, and uses related to exposure and joint 
substrates.

C. Glazing Sealants for Fire-Resistive Glazing Products:  Identical to products used in test 
assemblies to obtain fire-protection rating.

2.5 GLAZING TAPES

A. Back-Bedding Mastic Glazing Tapes:  Preformed, butyl-based elastomeric tape with a solids 
content of 100 percent; nonstaining and nonmigrating in contact with nonporous surfaces; 
with or without spacer rod as recommended in writing by tape and glass manufacturers for 
application indicated; packaged on rolls with a release paper backing; and complying with 
ASTM C 1281 and AAMA 800.

B. Expanded Cellular Glazing Tapes:  Closed-cell, PVC foam tapes; factory coated with 
adhesive on both surfaces; packaged on rolls with release liner protecting adhesive.

2.6 MISCELLANEOUS GLAZING MATERIALS

A. General:  Provide products of material, size, and shape complying with referenced glazing 
standard, requirements of manufacturers of glass and other glazing materials for 
application indicated, and with a proven record of compatibility with surfaces contacted in 
installation.

B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer.
C. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, plus 

or minus 5.
D. Spacers:  Elastomeric blocks or continuous extrusions with a Shore, Type A durometer 

hardness required by glass manufacturer to maintain glass lites in place for installation 
indicated.

E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side 
walking).

F. Cylindrical Glazing Sealant Backing:  ASTM C 1330, Type O (open-cell material), of size and 
density to control glazing sealant depth and otherwise produce optimum glazing sealant 
performance.
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G. Perimeter Insulation for Fire-Resistive Glazing:  Identical to product used in test assembly 
to obtain fire-resistance rating.

2.7 FABRICATION OF GLAZING UNITS

A. Fabricate glazing units in sizes required to glaze openings indicated for Project, with edge 
and face clearances, edge and surface conditions, and bite complying with written 
instructions of product manufacturer and referenced glazing publications, to comply with 
system performance requirements.

B. Grind smooth and polish exposed glass edges and corners.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine framing glazing, with Installer present, for compliance with the following:
1. Manufacturing and installation tolerances, including those for size, squareness, and 

offsets at corners.
2. Presence and functioning of weep system.
3. Minimum required face or edge clearances.
4. Effective sealing between joints of glass-framing members.

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

3.2 PREPARATION

A. Clean glazing channels and other framing members receiving glass immediately before 
glazing.  Remove coatings not firmly bonded to substrates.

3.3 GLAZING, GENERAL

A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, 
and other glazing materials, unless more stringent requirements are indicated, including 
those in referenced glazing publications.

B. Glazing channel dimensions, as indicated on Drawings, provide necessary bite on glass, 
minimum edge and face clearances, and adequate sealant thicknesses, with reasonable 
tolerances.  Adjust as required by Project conditions during installation.
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C. Protect glass edges from damage during handling and installation.  Remove damaged 
glass from Project site and legally dispose of off Project site.  Damaged glass is glass with 
edge damage or other imperfections that, when installed, could weaken glass and impair 
performance and appearance.

D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by 
preconstruction sealant-substrate testing.

E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 
publications, unless otherwise required by glass manufacturer.  Set blocks in thin course of 
compatible sealant suitable for heel bead.

F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.
G. Provide spacers for glass lites where length plus width is larger than 50 inches as follows:

1. Locate spacers directly opposite each other on both inside and outside faces of 
glass.  Install correct size and spacing to preserve required face clearances, unless 
gaskets and glazing tapes are used that have demonstrated ability to maintain 
required face clearances and to comply with system performance requirements.

2. Provide 1/8-inch minimum bite of spacers on glass and use thickness equal to 
sealant width.  With glazing tape, use thickness slightly less than final compressed 
thickness of tape.

H. Provide edge blocking where indicated or needed to prevent glass lites from moving 
sideways in glazing channel, as recommended in writing by glass manufacturer and 
according to requirements in referenced glazing publications.

I. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.

3.4 TAPE GLAZING 

A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are 
flush with or protrude slightly above sightline of stops.

B. Install tapes continuously, but not necessarily in one continuous length.  Do not stretch 
tapes to make them fit opening.

C. Cover vertical framing joints by applying tapes to heads and sills first and then to jambs.  
Cover horizontal framing joints by applying tapes to jambs and then to heads and sills.
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D. Place joints in tapes at corners of opening with adjoining lengths butted together, not 
lapped.  Seal joints in tapes with compatible sealant approved by tape manufacturer.

E. Do not remove release paper from tape until just before each glazing unit is installed.
F. Apply heel bead of elastomeric sealant where indicated.
G. Center glass lites in openings on setting blocks and press firmly against tape by inserting 

dense compression gaskets formed and installed to lock in place against faces of 
removable stops.  Start gasket applications at corners and work toward centers of 
openings.

H. Apply cap bead of elastomeric sealant over exposed edge of tape.

3.5 GASKET GLAZING (DRY)

A. Fabricate compression gaskets in lengths recommended by gasket manufacturer to fit 
openings exactly, with allowance for stretch during installation.

B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in 
place with joints miter cut and bonded together at corners.

C. Center glass lites in openings on setting blocks and press firmly against soft compression 
gasket by inserting dense compression gaskets formed and installed to lock in place 
against faces of removable stops.  Start gasket applications at corners and work toward 
centers of openings.  Compress gaskets to produce a weathertight seal without developing 
bending stresses in glass.  Seal gasket joints with sealant recommended by gasket 
manufacturer.

D. Install gaskets so they protrude past face of glazing stops.

3.6 SEALANT GLAZING (WET)

A. Install continuous spacers, or spacers combined with cylindrical sealant backing, between 
glass lites and glazing stops to maintain glass face clearances and to prevent sealant from 
extruding into glass channel and blocking weep systems until sealants cure.  Secure 
spacers or spacers and backings in place and in position to control depth of installed 
sealant relative to edge clearance for optimum sealant performance.

B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or 
bond of sealant to glass and channel surfaces.

C. Tool exposed surfaces of sealants to provide a substantial wash away from glass.
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3.7 LOCK-STRIP GASKET GLAZING

A. Comply with ASTM C 716 and gasket manufacturer's written instructions.  Provide 
supplementary wet seal and weep system, unless otherwise indicated.

3.8 CLEANING AND PROTECTION

A. Protect exterior glass from damage immediately after installation by attaching crossed 
streamers to framing held away from glass.  Do not apply markers to glass surface.  
Remove nonpermanent labels, and clean surfaces.

B. Protect glass from contact with contaminating substances resulting from construction 
operations, including weld splatter.  If, despite such protection, contaminating substances 
do come into contact with glass, remove substances immediately as recommended by 
glass manufacturer.

C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces 
at frequent intervals during construction, but not less than once a month, for buildup of 
dirt, scum, alkaline deposits, or stains; remove as recommended in writing by glass 
manufacturer.

D. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged 
from natural causes, accidents, and vandalism, during construction period.

E. Wash glass on both exposed surfaces in each area of Project not more than four days 
before date scheduled for inspections that establish date of Substantial Completion.  Wash 
glass as recommended in writing by glass manufacturer.

END OF SECTION 08 80 00



Mt Diablo Unified School District Project # 23119.01
Meadow Homes Elementary Campus Modernization
Construction Documents – Increment 02

GLAZING 08 80 00 - 13

THIS PAGE LEFT BLANK



Mt Diablo Unified School District  Project # 23119.01 

Meadow Homes Elementary Campus Modernization 

Construction Documents – Increment 02 

 

GYPSUM BOARD 09 29 00 - 1 

SECTION 09 29 00 - GYPSUM BOARD 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following interior gypsum board: 

1. Type X (GWB).  

2. Classroom Buildings 

3. Construction DocumentsIII 

4. Sound Control Gypsum Board (GWB-STC) 

5. Abuse Resistant (GWB-VHI). 

6. Abuse and Water Resistant (GWB-WR). 

B. Related Sections include the following:  

1. Division 6 Section "Rough Carpentry" for wood framing and furring that supports 

gypsum board. 

2. Division 9 Section "Ceramic Tile" for cementitious backer board installed as 

substrates for ceramic tile. 

3. Division 9 Section “Painting” for primers and finishes applied to gypsum board 

surfaces. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For the following products: 

1. Trim Accessories:  Full-size Sample in 12-inch- long length for each trim 

accessory indicated. 

2. Finishes: Provide Level 4 and 5 of gypsum board finish indicated for use in 

exposed locations.  4 by 4 foot sample of each. 

a. Finishes:  For each finish indicated and on same backing indicated for Work. 

1.4 QUALITY ASSURANCE 

A. Reference Standards:  
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1. Title 19 CCR, Public Safety, State Fire Marshall Regulations 

2. Title 24 CCR, Part 1 - 2022 Building Standards Administrative Code 

3. Title 24 CCR, Part 2 - 2022 California Building Code, VOL. 1&2 (CBC) (2021 IBC, as 

Amended by CA 

4. Title 24 CCR, Part 3 - 2022 California Electrical Code (CEC) (2017 NEC, as 

Amended by CA) 

5. Title 24 CCR, Part 4 - 2022 California Mechanical Code (CMC) (2018 IAPMO UMC, 

as Amended by CA) 

6. Title 24 CCR, Part 5 - 2022 California Plumbing Code (CPC) (2018 IAPMO UPC, as 

Amended by CA) 

7. Title 24 CCR, Part 6 - 2022 California Energy Code 

8. Title 24 CCR. Part 8 - 2022 California Historical Building Code 

9. Title 24 CCR, Part 9 - 2022 California Fire Code (CFC) (2018 IFC, as Amended by 

CA 

10. Title 24 CCR, Part 10 - 2022 California Existing Building Code 

11. Title 24 CCR, Part 11 - 2022 California Green Building Standards Code (Calgreen 

Code) 

B. Fire-Resistance-Rated Assemblies:  For fire-resistance-rated assemblies, provide 

materials and construction identical to those tested in assembly indicated according to 

ASTM E 119 by an independent testing agency acceptable to DSA. 

C. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction 

identical to those tested in assembly indicated according to ASTM E 90 and classified 

according to ASTM E 413 by an independent testing agency. 

D. Mockups:  Before beginning gypsum board installation, install mockups of at least 100 

sq. ft. in surface area to demonstrate aesthetic effects and set quality standards for 

materials and execution. 

1. Install mockups for the following: 

a. Each level of gypsum board finish indicated for use in exposed locations. 

b. Each finish indicated. 

c. Each areas such as walls, ceilings, and soffits. 

2. Apply or install final decoration indicated, including painting and wallcoverings, 

on exposed surfaces for review of mockups. 

3. Simulate finished lighting conditions for review of mockups. 

4. Approved mockups may become part of the completed Work if undisturbed at 

time of Substantial Completion. 
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1.5 STORAGE AND HANDLING 

A. Store materials inside under cover and keep them dry and protected against damage 

from weather, condensation, direct sunlight, construction traffic, and other causes.  

Stack panels flat to prevent sagging. 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board 

manufacturer's written recommendations, whichever are more stringent. 

B. Do not install interior products until installation areas are enclosed and conditioned. 

C. Do not install panels that are wet, those that are moisture damaged, and those that are 

mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited 

to, discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 

splotchy surface contamination and discoloration. 

1.7 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair 

or replace components of gypsum board that fails in materials or workmanship within 

specified warranty period. 

1. Warranty Period:  1 year. 

B. Installer’s Warranty: 1 year. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Interior Gypsum Board:  Subject to compliance with requirements, provide products by 

one of the following: 

1. USG Corporation. 

2. National Gypsum Company. 

3. G-P Gypsum. 

4. Or equal (Reference substitution requirements in Section 01 60 00) 

B. Sound Control Wall Board:  Subject to compliance with requirements, provide products 

by one of the following: 
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1. Pabco Corporation. 

2. Certainteed 

3. Gold Bond 

4. Or equal (Reference substitution requirements in Section 01 60 00)  

C. Steel Trim Accessories:  Subject to compliance with requirements, provide products by 

one of the following: 

1. Amico. 

2. Or equal (Reference substitution requirements in Section 01 60 00)  

3. Steel Trim Accessories:   

2.2 PANELS, GENERAL 

A. Size:  Provide in maximum lengths and widths available that will minimize joints in each 

area and that correspond with support system indicated. 

2.3 INTERIOR GYPSUM BOARD 

A. General:  Complying with ASTM C 36 or ASTM C 1396, as applicable to type of gypsum 

board indicated and whichever is more stringent. 

B. Type X: 

1. Thickness:  5/8 inch. 

2. Long Edges:  Tapered. 

C. Water-Resistant Gypsum Backing Board:  ASTM C 630 or ASTM C 1396. 

1. Core:  5/8 inch, Type X. 

2. Use: Toilet rooms and janitor’s closets walls with painted finish. 

3. Products: 

a. SHEETROCK Brand Water-Resistant Firecode Core Gypsum Panels by USG. 

b. Gold Bond Brand Moisture-Resistant Fire Resistant Gypsum Board by 

National Gypsum. 

4. Or equal (Reference substitution requirements in Section 01 60 00)  

a. Steel Trim Accessories:   

 

5. When Water-Resistant Gypsum Backing Boards are not available (gradual phasing 

out by manufacturers), provide Moisture- and Mold-Resistant Type X: With 

moisture - and mold-resistant core and surfaces. 

a. SHEETROCK Brand HUMITEK by USG. 

b. XP Wallboard by National Gypsum. 

c. DensArmor Interior Guard by G-P. 

6. Or equal (Reference substitution requirements in Section 01 60 00)  
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a. Steel Trim Accessories:   

D. Sound Control Gypsum Board 

1. Manufactured to ASTM C1278 material standards. 

2. Core: 5/8 inch, Type X. 

3. Products: 

a. Sound Break XP by Goldbond (Basis of Design) 

b. Quietrock by Pabco.  

c. Silent FX by Certainteed 

4. Type and Thickness:  Type X, 5/8 inch thick. 

E. Impact Resistant Type: ASTM C1278 and ASTM C1629. 

1. Core: 5/8 inch, Type X. 

2. High-density paperless gypsum and cellulose wall panels with long edges. 

3. Products: 

a. FIBEROCK Brand VHI panels by USG. 

b. Hi-Impact XP Wallboard by National Gypsum. 

4. Or equal (Reference substitution requirements in Section 01 60 00)  

a. Steel Trim Accessories:   

F. Fiber-Reinforced Gypsum Board: 

1. Manufactured to ASTM C1278 material standards. 

2. Product:  Fiberock Brand Aqua-Tough Panel by USG Corp. (Basis of Design) 

3. Type and Thickness:  Type X, 5/8 inch thick. 

4. Description: Abuse resistant, water resistant, mold resistant, fire resistant, 

environmentally friendly (made from 95% recycled materials), smooth paintable 

surface. 

5. Stud Spacing: Up to 24 inches on center on ceilings with Type X, 5/8 inch thick. 

6. Use:  

a. On ceilings over sheet waterproofing and with epoxy painted finish. 

b. Toilet rooms and janitor’s closets ceilings with epoxy painted finish. 

2.4 TRIM ACCESSORIES 

A. Trim:  ASTM C 1047. 

1. Material:  Galvanized or aluminum-coated steel sheet or rolled zinc. 

2. Shapes: 

a. Cornerbead. 

b. Bullnose bead. 

c. LC-Bead:  J-shaped; exposed long flange receives joint compound. 

d. L-Bead:  L-shaped; exposed long flange receives joint compound. 

e. U-Bead:  J-shaped; exposed short flange does not receive joint compound. 

f. Casing bead; J-shaped; exposed long flange receives joint compound 
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g. Expansion (control) joint. 

h. Curved-Edge Cornerbead:  With notched or flexible flanges. 

2.5 JOINT TREATMENT MATERIALS 

A. General:  Comply with ASTM C 475. 

B. Joint Tape: Paper. 

C. Joint Compound for Interior Gypsum Wallboard:  For each coat use formulation that is 

compatible with other compounds applied on previous or for successive coats. 

2.6 AUXILIARY MATERIALS 

A. General:  Provide auxiliary materials that comply with referenced installation standards 

and manufacturer's written recommendations. 

B. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated. 

C. Acoustical Sealant:  Sheetrock Acoustical Sealant by USG or equal. 

D. Thermal and Acoustical Insulation:  As specified in Division 7 Section "Building 

Insulation." 

E. Gypsum Board Adhesives: High performance latex-based construction adhesive 

designed for gypsum board applications. 

1. Green Series SW-325 Shear & Drywall Adhesive by OSI. 

2. Drywall Adhesive GDWA by Grabberman. 

3. Or equal (Reference substitution requirements in Section 01 60 00) 

4. Steel Trim Accessories:   

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates, with Installer present, and including welded hollow-

metal frames and framing, for compliance with requirements and other conditions 

affecting performance. 

B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and 

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

3.2 APPLYING AND FINISHING PANELS, GENERAL 

A. Comply with ASTM C 840. 

B. Notify Inspector of Record 48 hrs in advance of when coats of mud are being applied 

to confirm correct coats. 

C. Install ceiling panels across framing to minimize the number of abutting end joints and 

to avoid abutting end joints in central area of each ceiling.  Stagger abutting end joints 

of adjacent panels not less than one framing member. 

D. Install panels with face side out.  Butt panels together for a light contact at edges and 

ends with not more than 1/16 inch of open space between panels.  Do not force into 

place. 

E. Locate edge and end joints over supports, except in ceiling applications where 

intermediate supports or gypsum board back-blocking is provided behind end joints.  

Do not place tapered edges against cut edges or ends.  Stagger vertical joints on 

opposite sides of partitions.  Do not make joints other than control joints at corners of 

framed openings. 

F. Form control and expansion joints with space between edges of adjoining gypsum 

panels. 

G. Cover both faces of support framing with gypsum panels in concealed spaces (above 

ceilings, etc.), except in chases braced internally. 

1. Unless concealed application is indicated or required for sound, fire, air, or smoke 

ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. in 

area. 

2. Fit gypsum panels around ducts, pipes, and conduits. 

3. Where partitions intersect structural members projecting below underside of 

floor/roof slabs and decks, cut gypsum panels to fit profile formed by structural 

members; allow 1/4- to 3/8-inch- wide joints to install sealant. 

H. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 

abutments, except floors.  Provide 1/4- to 1/2-inch- wide spaces at these locations, and 

trim edges with edge trim where edges of panels are exposed.  Seal joints between 

edges and abutting structural surfaces with acoustical sealant. 

I. Wood Framing:  Install gypsum panels over wood framing, with floating internal corner 

construction.  Do not attach gypsum panels across the flat grain of wide-dimension 
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lumber, including floor joists and headers.  Float gypsum panels over these members, 

or provide control joints to counteract wood shrinkage. 

3.3 INSTALLING TRIM ACCESSORIES 

A. General:  For trim with back flanges intended for fasteners, attach to framing with same 

fasteners used for panels.  Otherwise, attach trim according to manufacturer's written 

instructions. 

B. Control Joints:  Install control joints according to ASTM C 840 and in specific locations 

approved by Architect for visual effect. 

C. Interior Trim:  Install in the following locations: 

1. Cornerbead:  Use at outside corners, unless otherwise indicated. 

2. LC-Bead:  Use at exposed panel edges.  

3. L-Bead:  Use where indicated. 

4. U-Bead:  Use at exposed panel edges. 

5. Casing Bead: Provide at edges of Gyp. Bd. where material changes occurs or 

when gyp. bd. butt to windows and/or doors to provide a straight and level 

finished edge. 

6. Expansion (control) joint. 

7. Curved-Edge Cornerbead:  Use at curved openings. 

3.4 FINISHING GYPSUM BOARD 

A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, 

penetrations, fastener heads, surface defects, and elsewhere as required to prepare 

gypsum board surfaces for decoration.  Promptly remove residual joint compound from 

adjacent surfaces. 

B. Prefill open joints and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except those with trim having flanges not 

intended for tape. 

D. Gypsum Board Finish Levels:  Comply with GA 214 for Level definitions.  

1. Level 1:  Ceiling plenum areas, concealed areas, and where indicated. 

2. Level 2:  Panels that are substrate for ceramic tile or acoustical tile. 

3. Level 3:  Where indicated on Drawings. 

4. Level 4:  At panel surfaces that will be exposed to view with flat paint finish. 

a. Primer and its application to surfaces are specified in other Division 9 

Sections. 

5. Level 5:  At panel surfaces that will be exposed to view with non-flat paint finish. 
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a. Primer and its application to surfaces are specified in other Division 9 

Sections. 

3.5 PROTECTION 

A. Protect installed products from damage from weather, condensation, direct sunlight, 

construction, and other causes during remainder of the construction period. 

B. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited 

to, discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 

splotchy surface contamination and discoloration. 

END OF SECTION 09 25 00 
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SECTION 09 51 13 - ACOUSTICAL PANEL CEILINGS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes acoustical panels and exposed suspension systems for ceilings 
1. 2 X 4 Direct Attached Acoustic Panels (C3)
2. 2 X 4 Lay-in Acoustic Panels (C4)

B. Related Sections include the following:
1. Division 7 Section “Joint Sealants” for acoustical sealant requirements.
2. Division 9 Section “Finish Schedule” for color selection.

1.3          REFERENCES

B. ASTM A513 - Electric-Resistance-Welded Carbon and Alloy Steel Mechanical Tubing.

C.       ASTM C635 - Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings.

D.       ASTM C636 - Installation of Metal Ceiling Suspension Systems for Acoustical Tile and 
Lay-in Panels.

E.       ASTM C641 - Zinc-Coated (Galvanized) Carbon Steel Wire.

F.       ASTM E580 - Application of Ceiling Suspension Systems from Acoustic Tile and Lay-
in Panels in Areas Requiring Seismic Restraint. (Reference Section 5)

G.       ASTM E1264 - Classification of Acoustical Ceiling Products.

H.       CCR - California Code of Regulations, Title 24, Part 2, Chapter 25A.

I.       DSA - Division of the State Architect.
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J.       CBC - California Building Code.

K.        UL - Underwriters' Laboratories Building Material Directory.

1.4 DEFINITIONS

A.AC:  Articulation Class.

B.CAC:  Ceiling Attenuation Class.

C.LR:  Light Reflectance coefficient.

D.NRC:  Noise Reduction Coefficient.

1.5 SYSTEM DESCRIPTION

A.DSA Interpretation of Regulations (IR) Document Metal Suspension Systems for Lay In 
Panel Ceilings (IR25-2.13) references CBC, Section 2501A.5:

1. Applies to ceiling systems whose total weight, including air conditioning grilles 
and light fixtures, does not exceed four (4) psf.  Heavier systems and those 
supporting lateral loads from partitions will require special design details.

2. 12 ga. minimum hanger wires may be used for up to and including 4'-0" x 4'-0" 
grid spacing and shall be attached to main runners.

3. Provide 12 ga. hanger wires at the ends of all main and cross runners within 
eight (8) inches of the support or within one-fourth (1/4) of the length of the 
end tee, whichever is least, for the perimeter of the ceiling area. Perimeter 
wires are not required when the length of the end “T” is eight (8) inches or less. 
End connections for runners which are designed and detailed to resist the 
applied vertical and horizontal forces may be used in lieu of the 12 ga. Hanger 
wires, subject to Division of the State Architect (DSA) review and approval.

4. Provide trapeze or other supplementary support members at obstructions to 
typical hanger spacing. Provide additional hangers, struts or braces as required 
at all ceiling breaks, soffits or discontinuous areas. Hanger wires that are more 
than 1 in 6 out of plumb are to have counter sloping wires.

5. Ceiling grid members may be attached to not more than two (2) adjacent walls 
per ASTM E580 Section 5.2.3. Ceiling grid members shall be at least 3/4 inch 
free of other walls. If walls run diagonally to ceiling grid system runners, one 
end of main and cross runners should be free, and a minimum of 3/4 inch clear 
of wall.
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6. At the perimeter of the ceiling area where main or cross runners are not 
connected to the adjacent wall, provide interconnection between the runners 
at the free end to prevent lateral spreading. A metal strut/ stabilizer or a 16 ga. 
wire with a positive mechanical connection to the runner may be used. Where 
the perpendicular distance from the wall to the first parallel runner is eight (8) 
inch or less, this metal strut/ stabilizer or a 16 ga. wire is not required.

7. Provide bracing assemblies consisting of a compression strut and four 12 ga. 
Splayed bracing wires oriented 90 degrees from each other at the following 
spacing: 
a. For school buildings, place bracing assemblies at a spacing not more 

than 12 by 12 feet on center.
b. For Essential Services Buildings, place bracing assemblies not more than 

8 by 12 feet on center.
c. Provide bracing assemblies at locations not more than 1/2 the spacings 

given above, from each perimeter wall and at the edge of vertical ceiling 
offsets.  The slope of these wires shall not exceed 45 degrees from the 
plane of the ceiling and shall be taut. Splices in bracing wires are not to 
be permitted without special DSA approval.

d. Lateral force bracing may be omitted for all values of SSD suspended 
acoustical ceiling systems with a ceiling area less than 144 square feet or 
less, , surrounded by walls which connect directly to the structure above, 
do not require bracing assemblies when attached to two adjacent walls.

8. Fasten hanger wires with not less than 3 tight turns. Fasten bracing wires with 4 
tight turns. Make all tight turns within a distance of 1-1/2 inches. (NOTE: 
Hanger wire twists between 1-1/2” and 3” are assumed to develop no more 
than 50% of allowable load for the wire.)  Hanger or bracing wire anchors to 
the structure should be installed in such a manner that the direction of the wire 
aligns as closely as possible with the direction of the forces acting on the wire.
a. Wire turns made by machine where both strands have been deformed 

or bent in wrapping can waive the 1-1/2-inch requirement, but the 
number of turns should be maintained, and be as tight as possible.

9. Separate all ceiling hanging and bracing wires at least 6 inches from all 
unbraced ducts, pipes, conduit, etc. It is acceptable to attach lightweight items, 
such as single electrical conduit not exceeding 3/4-inch nominal diameter, to 
hanger wires using connectors acceptable to DSA.

10. When drilled-in concrete anchors or shot-in anchors are used in reinforced 
concrete for hanger wires, 1 out of 10 must be field tested for 200 lbs. in 
tension. When drilled-in concrete anchors are used for bracing wires, 1 out of 2 
must be field tested for 440 lbs. in tension. Shot-in anchors in concrete 
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are not permitted for bracing wires. If any shot-in or drilled-in anchor fails, see 
CBC, Section 1923A.3.5.
a. Post-installed anchors (e.g. expansion anchors, screw anchors and 

power actuated fasteners) shall have a current Evaluation Report 
acceptable to DSA in accordance with DSA IR-A-5.

b. Drilled-in or shot-in anchors require special DSA approval when used in 
pre-stressed concrete. Processing costs and design fees required to 
process changes will be back-charged to the Contractor thru a deductive 
change order.

11. Attach all light fixtures and ceiling mounted air terminals or services, to the 
ceiling grid runners to resist a horizontal force equal to the weight of the 
fixtures. A minimum of two (2) screws or approved fasteners are required.

12. Flush, surface-mounted or recessed light fixtures and air terminals or services, 
weighing less than 56 lbs., may be supported directly on the runners of a heavy 
duty grid system but, in addition, they must have a minimum of two 12 ga. 
slack safety wires attached to the fixture at diagonal corners and anchored to 
the structure above. All 4 x 4 feet light fixtures must have slack safety wires at 
each corner.
a. All flush or recessed light fixtures and air terminals or services weighing 

56 lbs. or more must be independently supported by not less than four 
(4) taut 12 ga. wires each attached to the fixture and to the structure 
above regardless of the type of ceiling grid system used.

b. The 4 taut 12 ga. Wires including their attachment to the structure above 
must be capable of supporting 4 times the weight of the unit.

c. Light fixtures weighing 10#’s or less shall have a minimum of one (1) #12 
ga slack safety wire connected from the fixture to the structure above.

13. All fixtures and air terminals or services supported on intermediate duty grid 
systems must be independently supported by not less than 4 taut 12 ga. wires 
each attached to the fixture or terminal, and to the structure above.

14. Support surface mounted light fixtures by at least two positive devices which 
surround the mail ceiling runner and which are each supported from the 
structure above by a 12 ga. wire. Spring clips or clamps that connect only to 
the runner are not acceptable.

a. Provide additional supports when light fixtures are 8’-0" or longer.
15. Support pendant mounted light fixtures directly from the structure above with 

hanger wires or cables passing through each pendant hanger and capable of 
supporting 4 times the weight of the fixture. A bracing assembly per Figure 1, 
is required where the pendant hanger penetrates the ceiling. Special details are 
required to attach the pendant hanger to the bracing assembly to transmit 
horizontal forces.

16.     Required notes on construction documents:
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a. Classification of ceiling grid is heavy duty.
b. Manufacturer’s catalog number - main runner.

i. DX-26 (USG).
ii. 7301 (Armstrong).

c. Manufacturer’s catalog number - cross runner.
i. DX424 or DX216 (USG).
ii. XL7341 4 ft cross tee and XL7328 2 ft cross tee (Armstrong).

d. Manufacturer’s catalog number of detail for runner splice.
i. Integral system (USG).
ii. Same as main runner, 7301. Mains connect together for 

compression/tension strength (Armstrong).
17. Additional Requirements for Metal Panels. Metal panels and panels weighing 

more than 1/2 psf, other than acoustical tile, are to be positively attached to 
the ceiling suspension runners.

18. Suspended Acoustical Ceilings below Gypsum Board Ceilings. Where gypsum 
board or other ceiling finishes are attached to the framing, special details will 
be required for the vertical hanger wire and lateral bracing wire support 
connections to the framing.

19. List of DSA Product Approvals for Suspended Acoustical Ceiling System:
a. PA-026: Chicago Metallic Suspended Ceiling System.
b. PA-030: USG Interior (Donn) Suspended Ceiling Grid Systems.
c. PA-041: Armstrong World Industries Suspended Ceiling System. (Basis of 

Design)
20. Expansion joints and seismic separations joints:

a. Expansion joints shall be provided in the ceiling at intersections of 
corridors and a junction of corridors and lobbies and similar areas.

b. For ceilings exceeding 2,500 sf, a seismic separation joint shall be 
provided to divide ceiling areas not to exceed 2,500sf in accordance with 
ASTM E580, Section 5.2.9.

1.6 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Samples for Initial Selection:  For components with factory-applied color finishes.

C. Samples for Verification:  For each component indicated and for each exposed finish 
required, prepared on Samples of size indicated below.
1. Acoustical Panel: Set of 6-inch- square Samples of each type, color, pattern, 

and texture.
2. Exposed Suspension System Members, Moldings, and Trim:  Set of 12-inch- 

long Samples of each type, finish, and color.
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D. Product Test Reports: Based on evaluation of comprehensive tests performed by a 
qualified testing agency, for each acoustical panel ceiling.

E. Research/Evaluation Reports: For each acoustical panel ceiling and components and 
anchor and fastener type.

F. Maintenance Data:  For finishes to include in maintenance manuals.

1.7 QUALITY ASSURANCE 

A. Reference Standards:
1. Title 24 CCR, 2022 Building Standards Administrative Code, Part 1, CBSC.
2. Title 24 CCR, 2022 California Building Code (CBC), Part 2, CBSC
3. Title 24 CCR, 2022 California Electrical Code (CEC), Part 3, CBSC 
4. Title 24 CCR, Part 4 - 2022 California Mechanical Code (CMC) (2018 IAPMO UMC, 

as Amended by CA)
5. Title 24 CCR, 2022 California Energy Code, Part 6, CBSC.
6. Title 24 CCR, 2022 California Fire Code, Part 9, (CFC) (2018 IFC, as Amended by 

CA.
7. Title 24 CCR, California referenced Standards, Part 12 CBSC.
8. Title 19 C.C.R., Public Safety, SFM Regulations.

B. Source Limitations:  Obtain each type of acoustical ceiling panel and supporting 
suspension system through one source from a single manufacturer.

C. Fire-Test-Response Characteristics:  Provide acoustical panel ceilings that comply with 
the following requirements:
1. Surface-Burning Characteristics:  Provide acoustical panels with the following 

surface-burning characteristics complying with ASTM E 1264 for Class A 
materials as determined by testing identical products per ASTM E 84:
a. Smoke-Developed Index:  450 or less.
b. Flame-Spread Classification: CBC 802.2 and Table 8-A.

i. Flame-Spread Rating: Class 1 (0-25).

D. Seismic Standard:  Provide acoustical panel ceilings designed and installed to 
withstand the effects of earthquake motions according to the following:
1. UBC Standard 25-2, "Metal Suspension Systems for Acoustical Tile and for Lay-

in Panel Ceilings."

E. Installer: Company with five years minimum documented experience, approved by 
manufacturer.
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F. Pre-installation Conference:  Conduct conference at Project site to comply with 
requirements in Division 1 Section "Project Management and Coordination."

1.8 DELIVERY, STORAGE, AND HANDLING

A. Deliver acoustical panels, suspension system components, and accessories to Project 
site in original, unopened packages and store them in a fully enclosed, conditioned 
space where they will be protected against damage from moisture, humidity, 
temperature extremes, direct sunlight, surface contamination, and other causes.

B. Before installing acoustical panels, permit them to reach room temperature and a 
stabilized moisture content.

C. Handle acoustical panels carefully to avoid chipping edges or damaging units in any 
way.

1.9 PROJECT CONDITIONS

A. Environmental Limitations:  Do not install acoustical panel ceilings until spaces are 
enclosed and weatherproof, wet work in spaces is complete and dry, work above 
ceilings is complete, and ambient temperature and humidity conditions are 
maintained at the levels indicated for Project when occupied for its intended use.

1.10 COORDINATION

A. Coordinate layout and installation of acoustical panels and suspension system with 
other construction that penetrates ceilings or is supported by them, including light 
fixtures, HVAC equipment, fire-suppression system, and partition assemblies.

1.11 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to 
repair or replace components of acoustical panel ceilings that fails in materials or 
workmanship within specified warranty period.
1. Failures include, but are not limited to, the following:
2. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 
a. Warranty Period:  1 year.
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B. Acoustic panels:
a. Warranty Period:   Per manufacturer warranty

C. Installer’s Warranty: 1 year.

1.12 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are 
packaged with protective covering for storage and identified with labels describing 
contents.
1. Acoustical Ceiling Panels:  Full-size panels equal to 2.0 percent of quantity 

installed.
2. Suspension System Components:  Quantity of each exposed component equal 

to 2.0 percent of quantity installed.
3. Hold-Down Clips:  Equal to 3.0 percent of quantity installed.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Acoustical Panels:  Subject to compliance with requirements, provide either the 
named product or an equal product by one of the other manufacturers specified.
1. Armstrong World Industries, Inc. 
2. BPB Celotex.
3. Chicago Metallic Corporation
4. USG Interiors, Inc.
5. Substitutions:  Under provisions of Section 01 60 00. 

B. Suspension Systems:  Subject to compliance with requirements, provide either the 
named product or an equal product by one of the other manufacturers specified. 
1. Prelude XL Armstrong World Industries, Inc. 

a. 15/16” Prelude XL Grid
2. Chicago Metallic Suspended Ceiling System.
3. USG Interior (Donn) Suspended Ceiling Grid Systems.
4. Armstrong World Industries Suspended Ceiling System. (Basis of Design)
5. Substitutions:  Under provisions of Section 01 60 00

2.2 ACOUSTICAL PANELS, GENERAL

A. Acoustical Panel Standard:  Provide manufacturer's standard panels of configuration 
indicated that comply with ASTM E 1264 classifications as 
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designated by types, patterns, acoustical ratings, and light reflectance’s, unless 
otherwise indicated.
1. Mounting Method for Measuring NRC:  Type E-400; plenum mounting in which 

face of test specimen is 15-3/4 inches away from test surface per ASTM E 795.

2.3 ACOUSTICAL PANELS FOR ACOUSTICAL PANEL CEILING

A. Acoustical Panels:  Mineral fiber, ASTM E 1264 Type III, with the following 
characteristics: 
1. C3 Invisacoustics by Armstrong World Industries.

a. Type:  Model 1914 – 24 x 48 as indicated on Drawings.
b. Texture: Smooth
c. Thickness:  Mineral Fiber
d. Average Light Reflectance:  85 percent, determined as specified in ASTM E 

1477.
e. NRC Range: 0.75
f. Edge:  Square (all sides)
g. Surface Color:  White.
h. Recycled Content: greater than 50%.
i. Class A: Flame spread 25 or under (UL Labeled) per ASTM E.
j. Direct attach

2. C4 “Ultima” by Armstrong World Industries.
a. Type:  Model 1914 – 24 x 48 as indicated on Drawings.
b. Texture: Fine.
c. Thickness:  15/16 inches. Mineral Fiber
d. Average Light Reflectance:  85 percent, determined as specified in ASTM E 

1477.
e. NRC Range: 0.60, determined as specified in ASTM C 1414
f. Edge:  Beveled Tegular edge.
g. Surface Color:  White.
h. Recycled Content: 32 to 53%.
i. Class A: Flame spread 25 or under (UL Labeled) per ASTM E 1264.
j. Suspension Grid Face: 15/16 inch.

2.4 METAL SUSPENSION SYSTEMS, GENERAL

A. Metal Suspension System Standard:  Provide manufacturer's standard direct-hung 
metal suspension systems of types, structural classifications, and finishes indicated 
that comply with applicable requirements in ASTM C 635.



Mt Diablo Unified School District Project # 23119.01
Meadow Homes Elementary Campus Modernization
Construction Documents – Increment 02

ACOUSTIC PANEL CEILINGS 09 51 13 - 10

B. Finishes and Colors, General:  Comply with NAAMM's "Metal Finishes Manual for 
Architectural and Metal Products" for recommendations for applying and 
designating finishes.  Provide manufacturer's standard factory-applied finish for type 
of system indicated.

C. Attachment Devices:  Size for 5 times the design load indicated in ASTM C 635, 
Table 1, "Direct Hung," unless otherwise indicated.  Comply with seismic design 
requirements.
1. Power-Actuated Fasteners in Concrete:  Fastener system of type suitable for 

application indicated, fabricated from corrosion-resistant materials, with clips or 
other accessory devices for attaching hangers of type indicated, and with 
capability to sustain, without failure, a load equal to 10 times that imposed by 
ceiling construction, as determined by testing per ASTM E 1190, conducted by a 
qualified testing and inspecting agency.

D. Wire Hangers, Braces, and Ties:  Provide wires complying with the following 
requirements:
1. Zinc-Coated, Carbon-Steel Wire:  ASTM A 641, Class 1 zinc coating, carbon steel.
2. Size:  Select wire diameter so its stress at 3 times hanger design load 

(ASTM C 635, Table 1, "Direct Hung") will be less than yield stress of wire, but 
provide not less than 12 gauge (0.106") diameter, soft temper. Minimum tensile 
strength = 70 ksi. Maximum allowable (ASD) tension load for wire meeting this 
specification is 350#’s.

E. Hanger Rods:  Mild steel, zinc coated or protected with rust-inhibitive paint.

F. Angle Hangers:  Angles with legs not less than 7/8 inch wide; formed with 0.04-
inch- thick, galvanized steel sheet complying with ASTM A 653, G90 coating 
designation; with bolted connections and 5/16-inch- diameter bolts.

G. Seismic Stabilizer Bars:  Manufacturer's standard perimeter stabilizers designed to 
accommodate seismic forces.

H. Seismic Struts:  Manufacturer's standard compression struts designed to 
accommodate seismic forces.

I. Seismic Clips:  Manufacturer's standard seismic clips designed and spaced to secure 
acoustical panels in-place.

J. Hold-Down Clips:  Where indicated, provide manufacturer's standard hold-down 
clips spaced 24 inches o.c. on all cross tees.
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K. Impact Clips:  Where indicated, provide manufacturer's standard impact-clip system 
designed to absorb impact forces against acoustical panels.

2.5 METAL SUSPENSION SYSTEM FOR ACOUSTICAL PANEL CEILING

A. Exposed Steel Suspension System:  Formed galvanized steel, commercial quality cold 
rolled; heavy-duty.
1. Product:  7301 Prelude XL by Armstrong. 

1. Profile:  Tee; 15/16 inch wide face.
2. Construction:  Double web.
3. Structural Classification: ASTM C 635 Heavy-Duty.
4. Finish:  Factory painted white.

2.6     METAL EDGE MOLDINGS AND TRIM

A. Roll-Formed, Sheet-Metal Edge Moldings and Trim:  Type and profile indicated or, if 
not indicated, manufacturer's standard moldings for edges and penetrations that 
comply with seismic design requirements; formed from sheet metal of same material, 
finish, and color as that used for exposed flanges of suspension system runners.
1. Provide manufacturer's standard edge moldings that fit acoustical panel edge 

details and suspension systems indicated and that match width and 
configuration of exposed runners, unless otherwise indicated.

2.7           ACOUSTICAL SEALANT

A. Comply with requirement of Division 7 “Joint Sealants”.

PART 3 - EXECUTION

3.1            EXAMINATION

A. Examine substrates, areas, and conditions, including structural framing to which 
acoustical panel ceilings attach or abut, with Installer present, for compliance with 
requirements specified in this and other Sections that affect ceiling installation and 
anchorage and with requirements for installation tolerances and other conditions 
affecting performance of acoustical panel ceilings.
1. Proceed with installation only after unsatisfactory conditions have been 

corrected.
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3.2 PREPARATION

A. Measure each ceiling area and establish layout of acoustical panels to balance 
border widths at opposite edges of each ceiling.  Avoid using less-than-half-width 
panels at borders, and comply with layout shown on reflected ceiling plans.

3.3 INSTALLATION

A. General:  Install acoustical panel ceilings to comply with UBC Standard 25-2 and 
seismic design requirements indicated, per manufacturer's written instructions and 
CISCA's "Ceiling Systems Handbook."

B. Suspend ceiling hangers from building's structural members and as follows:
1. Install hangers plumb and free from contact with insulation or other objects 

within ceiling plenum that are not part of supporting structure or of ceiling 
suspension system.

2. Splay hangers only where required to miss obstructions; offset resulting 
horizontal forces by bracing, counter-splaying, or other equally effective means.

3. Where width of ducts and other construction within ceiling plenum produces 
hanger spacing that interfere with location of hangers at spacing required to 
support standard suspension system members, install supplemental suspension 
members and hangers in form of trapezes or equivalent devices.

4. When steel framing does not permit installation of hanger wires at spacing 
required, install carrying channels or other supplemental support for attachment 
of hanger wires.

5. Do not attach hangers to steel deck tabs.
6. Space hangers not more than 48 inches oc. along each member supported 

directly from hangers, unless otherwise indicated; provide hangers not more 
than 8 inches from ends of each member.

7. Size supplemental suspension members and hangers to support ceiling loads 
within performance limits established by referenced standards and publications.

C. Secure bracing wires to ceiling suspension members and to supports with a 
minimum of four tight turns.  Suspend bracing from building's structural members as 
required for hangers, without attaching to permanent metal forms, steel deck, or 
steel deck tabs.  Fasten bracing wires into concrete with cast-in-place or post-
installed anchors.

D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling 
area and where necessary to conceal edges of acoustical panels.
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1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical 
legs of moldings before they are installed.

2. Screw attach moldings to substrate at intervals not more than 16 inches o.c. and 
not more than 3 inches from ends, leveling with ceiling suspension system to a 
tolerance of 1/8 inch in 12 feet.  Miter corners accurately and connect securely.

3. Do not use exposed fasteners, including pop rivets, on moldings and trim.

E. Install suspension system runners so they are square and securely interlocked with 
one another.  Remove and replace dented, bent, or kinked members.

F. Install acoustical panels with undamaged edges and fit accurately into suspension 
system runners and edge moldings.  Scribe and cut panels at borders and 
penetrations to provide a neat, precise fit.
1. Arrange directionally patterned acoustical panels as follows:

1. As indicated on reflected ceiling plans.
2. For square-edged panels, install panels with edges fully hidden from view by 

flanges of suspension system runners and moldings.
3. For reveal-edged panels on suspension system runners, install panels with 

bottom of reveal in firm contact with top surface of runner flanges.
4. For reveal-edged panels on suspension system members with box-shaped 

flanges, install panels with reveal surfaces in firm contact with suspension 
system surfaces and panel faces flush with bottom face of runners.

5. Paint cut edges of panel remaining exposed after installation; match color of 
exposed panel surfaces using coating recommended in writing for this purpose 
by acoustical panel manufacturer.

6. Install hold-down clips in areas indicated, in areas required by authorities 
having jurisdiction, and for fire-resistance ratings; space as recommended by 
panel manufacturer's written instructions, unless otherwise indicated.

3.4 CLEANING

A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, 
and suspension system members.  Comply with manufacturer's written instructions 
for cleaning and touchup of minor finish damage.  Remove and replace ceiling 
components that cannot be successfully cleaned and repaired to permanently 
eliminate evidence of damage.

END OF SECTION 09 51 13
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SECTION 09 65 19 - RESILIENT TILE FOORING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section deals with resilient flooring found in the drawings and schedules of the 

contract that meet the requirements of this section. 

1.2 RELATED SECTIONS 

A. Section 3 – Cement: not covered in this section. 

B. Section 6 – Wood and plastic: not covered in this section. 

C. Section 7 – Thermal and humidity protection: not covered in this section. 

D. Section 9 – Other sections containing information related to floor finishes: not covered 

in this section.  

1.3 REFERENCES (INDUSTRY STANDARDS) 

A. ASTM F 710: Practice for Preparing Concrete Floors to Receive Resilient Flooring.  

B. ASTM E 648: Test Method for Critical Radiant Flux of Floor Covering Systems Using a 

Radiant Heat Energy Source.  

C. ASTM E 662: Test Method for Specific Optical Density of Smoke Generated by Solid 

Materials.  

D. ASTM F 1869: Standard Test Method for Measuring Moisture Vapor Emission Rate of 

Concrete Subfloor Using Anhydrous Calcium Chloride.  

E. ASTM F 2170: Determining Relative Humidity in Concrete Floor Slabs Using in Situ 

Probes. 

1.4 ITEMS TO DELIVER 

A. Provide the product’s Technical Specifications data sheet as well as all installation and 

maintenance instructions. 
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B. When required, supply floor drawings and installation plans. 

C. Supply a set of samples measuring at least 3 in. (7.5 cm) by 6 in. (15 cm) of the 

complete range of colors and finishes chosen for the project. 

D. When required, provide Manufacturer’s attestation, certified by an independent 

laboratory, confirming that the flooring complies with the fire standards of the 

following tests: 

1. ASTM E 648; Critical Radiant Flux: 0.45 watts/cm2 or more.  

2. ASTM E 662; Smoke Density: 450 or less. 

E. Provide Manufacturer’s Warranty Certificate. 

1.5 QUALITY ASSURANCE 

A. Have flooring installed by an installer qualified in the installation of resilient flooring. 

B. In accordance with the installation instructions, use all accessories recommended by 

Manufacturer when installing its flooring. 

C. Follow the instructions specified in the most recent version of Manufacturer’s 

installation instructions. 

1.6 DELIVERY, HANDLING, STORAGE 

A. Deliver the flooring to the installation site in Shaw Contract’s original packaging. 

Indicate the project name and handling instructions on the outside of the boxes. 

B. Advise the carrier of any damaged material and indicate it on the packing slip. 

C. Store the flooring inside, sheltered from extreme hot or cold temperatures. Place the 

material on a smooth level floor or where there is uniform solid support in a clean, dry, 

well-ventilated area. The long-term storage temperature must be maintained between 

65°F (18°C) and 85°F (29°C). Protect adhesive and flooring material from freezing, 

extreme heat and direct sun exposure. 

D. Acclimate the subfloor, all flooring material and adhesive for 48 hours before, during 

and after the installation by maintaining the room temperature between 65°F (18°C) 

and 85°F (29°C). The pallets should be unstacked 24 hours prior to use. 

E. Afterwards, maintain the room temperature between 65°F (18°C) and 85°F (29°C). 

Protect the material from direct sources of heat such as air vents and other types of 

heaters. 
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F. Install the flooring after all other finishing work, including painting, has been 

completed. 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Shaw Contract, 160 S. Industrial Blvd, Calhoun GA 30701 Telephone 800.241.4494. 

Website: Commercial Flooring Solutions | ShawContract  

Contact:   

 

B. Substitutions or Equals: 

1. Substitutions are allowed only if they meet the following criteria: 

a. Acceptance of alternate product(s) that are accepted as equals must be 

approved by parties (including, but not limited to) that have material 

interest in the specifications including:   Designer, Architect, End-User, and 

Flooring Contractor.  

2.2 MATERIALS 

A. DETAILED PRODUCT CONSTRUCTION SPECIFICATIONS 

Style Name    Joy Squared – 0993V 

Collection   Joy Squared 

Product Type   Direct Glue LVT    

Overall Thickness 2.5 mm (0.098”) 

  Wear Layer      20 mil (0.02 mm)  

Finish      ExoGuard+® 

Size       24” x 24” or 12” x 24” 

  Square Feet Per Carton 68 sf/ctn 

  Pounds Per Carton  57.79 lbs/ctn 

  Installation Method  Direct Glue 

https://www.shawcontract.com/en-us
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Recommended Installation Methods   

Brick or Ashlar  

 

Sustainability  

Floor Score     Floor Score Certified 

  Country of Origin   USA 

  Environmental Product Declaration   3rd Party Certified in Accordance with ISO 

14025, EN 15804, & ISO 21930:2017 

Class III, Type B 

B. Refer to the product’s Technical Specifications data sheet for detailed specifications. 

C. Choose from any of ShawContract’s complete line of 24 colors  

D. All specifications are subject to normal manufacturing tolerances 

2.3 ADHESIVE 

A. Shaw Contract requires the use of the following adhesives to maintain the product 

warranty: 

1.  S150-95 Resilient Tile Spray 

2.       4200 Resilient Tile 4 Gallon 

3.       4151 Multi-Use Premium 4 Gallon 

2.4 OTHER MATERIAL 

A. Subfloor repairs: use a good-quality Portland cement-based compound modified with 

latex that has a minimal resistance to compression of 3500 lbs/sq. in. (246 kg/cm2). to 

fill, smooth and/or level subfloor imperfections. 

B. Self-levelling underlayment: use a Portland cement-based self-levelling underlayment 

modified with a polymer that has a minimal resistance to compression of 3500 lbs/sq. in. 

(246 kg/cm2). 

https://pdmsview.shawinc.com/viewer/document/doc/30620
https://pdmsview.shawinc.com/viewer/document/doc/30620
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PART 3 - EXECUTION 

3.1 SITE INSPECTION 

A. Examine the subfloor before installation to ensure that the surface is clean, dry, smooth, 

structurally sound and free from foreign substances that may adversely affect adhesion 

or cause discoloration. Furthermore, ensure that the subfloor is free of paint, varnish, 

adhesive, oil, grease, solvent and other foreign substances, including treatment 

compounds, sealers and curing compounds that may adversely affect adhesion or alter 

the appearance or durability of the resilient flooring. 

B. Verify the surface to ensure there is no powder, scaling or mold. If found remove with a 

mechanical sander and level with a good-quality Portland cement-based self-levelling 

underlayment modified with a polymer that has a minimal resistance to compression of 

3500 lbs/sq. in. (246 kg/cm2). 

C. Slabs that have been either using a curing agent or a sealer will have to be treated to 

ensure that the adhesion has not been impaired. 

D. Do not install on cement slabs that have been subjected to adhesive chemical abatement 

unless an approved remediation system was used afterwards. 

E. Report and rectify all unsatisfactory conditions. Do not start flooring installation until all 

rectifications have been completed.  

3.2 SUBFLOOR PREPARATION 

A. Level all rough surfaces and fill cracks and marks with a Portland cement-based patching 

compound modified with latex.  

B. Mechanically remove all surface contaminants such as paint, oil, grease, varnish, adhesive 

as well as various other products such as treatment compounds. 

C. Measure the humidity and pH levels in the cement in compliance with the following 

standards before installation: 

1. ASTM F 2170, Relative Humidity (RH) test using in situ probes.  

2. ASTM F 710, pH levels (test procedure 5.3.1).  

3. The ASTM test frequency recommendation is 3 measures for the first 1,000 sq. ft. 

(92.9 sq. m) and one measure for each additional 1,000 sq. ft. (92.9 sq. m). 

D. Ensure Moisture, Relative Humidity and pH tests have all been conducted and 

measurements meet manufacturer’s recommendations. 
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E. In case of doubt, test the adhesion on the cement subfloor or other surface that will be 

covered by the flooring. Do the test using the specified flooring and recommended 

adhesive. 

3.3 RESILIENT FLOORING INSTALLATION 

A. Install the flooring according to the latest version of Shaw Contract’s installation 

instructions. Use the tools, adhesives, trowel types and procedures recommended in the 

instructions. 

B. Acclimate the subfloor, all flooring material and adhesive for 48 hours before, during and 

after the installation by maintaining the room temperature between 65°F (18°C) and 85°F 

(29°C). Afterwards, maintain the temperature between 65°F (18°C) and 85°F (29°C). 

3.4 CLEANING AND PROTECTION 

A. Remove all excess adhesive immediately after installation as recommended in Shaw 

Contract’s installation instructions. 

B. Before allowing traffic after installation, consult and follow the recommendations in Shaw 

Contract’s installation instructions. 

C. Following installation and cleanup, if the work of all other trades has not yet been 

completed, protect the flooring by laying sheets of non-staining brown Kraft paper and 

then a layer of plywood sheets (rolls of non-staining heavy cardboard material could also 

be used for protection).  

D. Follow the instructions in ShawContract’s Maintenance Instructions when performing 

initial and regular maintenance procedures. 

E. Please note that technical website documents prevail. 

END OF SECTION 09 65 19 
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SECTION 09 67 00 - FLUID-APPLIED FLOORING

PART 1 GENERAL

1.01SECTION INCLUDES

A. Fluid-applied flooring and base.
1. Medium Duty.

B. Divider strips and accessories.

1.02 RELATED REQUIREMENTS

A. Pertinent sections specifying Concrete Floor Preparation and Concrete Floor Moisture 
Content.

1.03 REFERENCE STANDARDS

A. ASTM C 307 - Standard Test Method for Tensile Strength of Chemical Resistant Mortar, 
Grouts, and Monolithic Surfacings.

B. ASTM C 413 - Standard Test Method for Absorption of Chemical-Resistant Mortars, 
Grouts, Monolithic Surfacings, and Polymer Concretes.

C. ASTM C579 - Standard Test Method for Compressive Strength of Chemical Resistant 
Mortar, Grouts, Monolithic Surfacings and Polymer Concretes.

D. ASTM D570 - Standard Test Method for Water Absorption of Plastics; 1998 
(Reapproved 2010).

E. ASTM D638 - Standard Test Method for Tensile Properties of Plastics; 2014.

F. ASTM D2047 - Standard Test Method for Static Coefficient of Friction of Polish-Coated 
Flooring Surfaces as Measured by the James Machine, 2004.

G. ASTM D2794 - Standard Test Method for Resistance of Organic Coatings to the Effects 
of Rapid Deformation (Impact), 2010.

H. ASTM E648 - Standard Test Method for Critical Radiant Flux of Floor-Covering Systems 
Using a Radiant Heat Energy Source; 2014c.

I. MIL-PRF-24613A, Performance Specification: Deck Covering Materials, Interior, 
Cosmetic Polymeric (03 Nov 2007).
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1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals, for submittal procedures.

B. Product Data: Provide data on specified products, describing physical and performance 
characteristics; sizes, patterns and colors available . Demonstrate compliance with 
specified attributes.

C. VOC Submittals:
1. Product Data - VOC Limits: For adhesives sealants, fillers and primers, 

documentation including printed statement of VOC contents.

D. Qualifications: For Manufacturer and Applicator. Demonstrate compliance with 
specified attributes.

E. by  inch in size illustrating color and pattern for each floor material for each color 
specified.

F. Manufacturer's Installation Instructions: Indicate special procedures.

G. Maintenance Data: Include maintenance procedures, recommended maintenance 
materials, procedures for stain removal, repairing surface, and suggested schedule for 
cleaning.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing products specified 
in this section with minimum three years documented experience.

B. Manufacturer’s representative shall be available to advise applicator on proper surface 
preparation and application techniques.

1.06 MOCK-UP

A. Following review of complete submittals, Provide complete mock-up, 6 feet long by 6 
feet wide, illustrating finish color and texture.

B. Locate where directed.

C. Mock-up may not remain as part of the Work.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Store resin materials in a dry, secure area.

B. Store materials for three days prior to installation in area of installation to achieve 
temperature stability.
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1.08 PROJECT CONDITIONS

A. Sequence cabinet base and wall finish installation prior to fluid flooring to enable 
installation of integral coved flooring base in a single operation.

B. Coordinate fluid flooring installation with size, location and installation of service 
utilities.

1.09 FIELD CONDITIONS

A. Maintain minimum temperature in storage area of 55 degrees F.

B. Maintain ambient temperature required by manufacturer 72 hours prior to, during, and 
24 hours after installation of materials.

PART 2 PRODUCTS

2.01 MANUFACTURERS

A. Fluid-Applied Flooring:
1. Tera-Lite, Inc.; www.tera-lite.com
2. Dur-A-Flex.; www.dur-a-flex.com (Basis of Design)
3. Stonhard, www.stonhard.com.

B. Substitutions: See Section 01 60 00 - Product Requirements.

2.02 MATERIALS

A. VOC Limits for adhesives sealants, fillers, coatings and primers. 

B. Provide Fluid-Applied Flooring with specified adhesion to concrete floors at up to 100% 
Relative Humidity as measured by ASTM D 2170, in situ probe testing.

C. Fluid-Applied Troweled Flooring System, Medium Duty : Epoxy, polymer modified, 
water-dispersed cementitious, three component, nominal 3/16 inch thickness.
1. Products:

a. Tera-Lite; Tera-Gem III Decorative Quality (DQ) Troweled.
b. Substitutions: See Section 01 6000 - Product Requirements.

2. Components:
a. Epoxy Primer: Manufacturer's standard penetrating two-component type.
b. Base Coat: 1/8 inch thick; selected color, three component mortar 

consisting of epoxy resin, curing agent and finely graded aggregates.
c. Undercoat (Receiving Coat): 100% solids epoxy formulation, three 

component, free-flowing.

http://www.tera-lite.com/
https://www.dur-a-flex.com/
http://www.stonhard.com/
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d. Top Coat: Epoxy, single component; UV resistant, 1/16 inch thick; clear 
color.

e. Non-slip Surfacing: Quartz Aggregate, manufacturer's standard integral 
color type, suitable for broadcast application, selected color blend. Install to 
produce  Coefficient of Friction between 0.7 and 0.8

3. Performance Criteria:
a. Tensile Strength: 1,700 psi, when tested in accordance with ASTM D 307.
b. Compressive Strength: 10,000 psi, when tested in accordance with ASTM C 

579.
c. Water Absorption: <0.1 percent, when tested in accordance with ASTM C 

413 for 24 hr.
d. Mildew Resistance: No growth.
e. Impact Resistance: 60 in/lb; no cracking, chipping or delamination, when 

tested in accordance with ASTM D2794 or MILPRF24613.
f. Flammability: Self-Extinguishing (Class I) per ASTM E648.

g. Color: Selected from full range of available colors. Minimum of 7 colors in 
product line.

h. Coefficient of Friction, Installed: 0.60 minimum, wet, measured in 
accordance with ASTM D2047.

D. Topical Vapor Control Coating for Fluid Flooring: Cementitious, polymer-modified three 
component, nominal 1/16 - 1/ 8 inch thickness, compatible with fluid-applied flooring. 
Allow successful installation of fluid applied flooring over concrete of 100 % Relative 
Humidity as measured by ASTM D2170 in situ probe.
1. Primer: Manufacturer's standard penetrating type.
2. Base Coat: 1/8 inch thick; selected color, polymer-modified mortar consisting of 

liquid latex resin and finely graded aggregates.

2.03 ACCESSORIES

A. Divider Strips: Zinc, 1/8 inch thick, height to match flooring thickness, with anchoring 
features; color as selected.

B. Control Joint Strips: Match divider strips; 1/8 inch nominal width, 1/8 inch wide 
neoprene filler strip between side strips, with anchoring features, strip height to suit 
flooring thickness.

C. Base caps: Type recommended by manufacturer for conditions required.

D. Cant Strips: Molded of flooring resin material.

E. Primer: Type recommended by manufacturer for substrate and body coats indicated.

F. Patching and Fill Material: Resinous product of or approved by epoxy coating 
manufacturer and recommended by manufacturer for application indicated.
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G. Sealant: manufacturer's recommended type, suitable for conditions required.

H. Cleaners: Heavy-duty industrial detergent, manufacturer's recommended type, suitable 
for conditions required.

I. Primers and Adhesives: Waterproof; types recommended by flooring manufacturer.

PART 3 EXECUTION

3.01 EXAMINATION

A. Cementitious Subfloors:
1. Verify that substrates have been prepared and tested for moisture content and 

pH as specified in related sections.
2. Verify preparation of substrate to specified flatness and levelness tolerances as 

specified in related sections.
3. Verify substrate has been mechanically cleaned and surface profiled as specified 

in related sections.

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

C. Verify that sub-floor surfaces are sloped to drain, free of ponding areas or conditions 
which would impair positive drainage when installation is complete. Flood-test with 
water to confirm free drainage.

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

3.02 PREPARATION

A. Crack Repair: Repair concrete slab cracks as recommended, using materials 
recommended   by the flooring manufacturer and included in their warranty. Quantity 
Allowance: One lineal foot of crack repair per square foot of floor installation.

B. Apply, trowel, and float filler to achieve smooth, flat, hard surface with positive drainage 
configuration. Grind irregularities above the surface level. Prohibit traffic until filler is 
cured.

C. Vacuum clean substrate.

D. Apply primer to surfaces required by flooring manufacturer.

E. Install topical vapor control coating for fluid flooring complete with primer and 
recommended accessories at all areas indicated to receive fluid-flooring.
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3.03 INSTALLATION - STRIPS

A. Accurately saw cut substrate to install divider strips.

B. Install strips straight and level to locations indicated.

C. Install fillet strips at base of walls where flooring is to be extended up wall as base.

D. Install terminating cap strip at top of base; install "H" or "T" channel configurations as 
required to suit specific conditions where wall panel finishes abut base; attach securely 
to wall substrate.

3.04 INSTALLATION - FLOORING

A. Apply in accordance with manufacturer's instructions.

B. Apply each coat to minimum thickness required by manufacturer, free from trowel 
marks, swirls, pooled glaze or imperfections. Completed mock-up shall serve as 
appearance and texture standard for completed work.

C. Apply first coat of clear sealer and broadcast aggregate to refusal and allow to cure as 
required by manufacturer. Sweep off excess aggregate and apply second seal coat to 
obtain specified thickness and surface finish textures matching approved mockups.

D. Finish to smooth level surface with positive drainage as indicated. No ponding or 
birdbaths, all surface water flows to drain.

E. Fillet and cove at vertical surfaces.

F. Install sealants at perimeter and transition conditions in accordance with 
manufacturer's standard details and installation recommendations.

3.05 FIELD QUALITY CONTROL

A. Following manufacturer's recommended curing period, and prior to installation of 
further work, flood completed floor with water in presence of Owner's Inspector to 
verify positive drainage.

B. Completed work shall exhibit positive drainage, free from ponding or "birdbaths", with 
uniform color and texture consistent with the granular character of the flooring 
material, free of pooled,"swirled", or glazed topcoat, with surface finish textures 
matching approved mockups.

C. Immediately remove and replace work not conforming to these requirements.

D. Adjust textures at no cost to Owner at locations where finish textures do not match 
approved mockups:
1. Too Rough: Apply additional coats of glaze topcoat until texture is acceptable.
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2. Too Smooth: Apply additional broadcast of aggregate and lock-in with additional 
glaze top coat until texture is acceptable.

3.06 PROTECTION

A. Prohibit traffic on floor finish for 48 hours after installation.

B. Barricade area to protect flooring until fully cured.

3.07 SCHEDULE

A. Epoxy Floor Coating - Medium Duty: Total Assembly thickness 3/16 inch (188 mil) 
minimum.
1. Surface Preparation - Concrete: SSPC-SP13 / NACE No. 6 Surface Preparation of 

Concrete, minimum concrete surface profile (CSP) 4-6 per ICRI Technical 
Guideline 03741, as recommended by Fluid Flooring Manufacturer.

2. Repair cracks.
3. Topical Vapor Control Coating: If floor substrate Relative Humidity is outside 

manufacturer’s recommended range, apply Topical Vapor Control Coating to 
horizontal surfaces, over prime coats as recommended by Manufacturer.

4. Primer: Apply prime coats to surfaces if recommended by Manufacturer.
5. Mortar / Slurry Base Coat: 3/16 inch (188 mils) DFT.
6. Color Finish / Topcoat: Color as selected; 8.0 to 12.0 mils DFT.
7. Integral Color Aggregate Broadcast to Refusal.
8. Clear Topcoat, minimum two: 8.0 to 12.0 mils DFT, total.

END OF SECTION  09 67 00
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SECTION 09 68 13 – CARPET TILE

PART 1 – GENERAL

1.01 SUMMARY

A. Related Documents:  Drawings and general provisions of the Contract, including 
General and Supplementary Conditions and Division 1 Specification Sections apply to 
this Section.

1.02 SUBMITTALS

A. Shop Drawing: Show the following:
1. Columns, doorways, enclosing walls or partitions, built-in cabinets, and locations 

where cutouts are required in carpet tiles.
2. Carpet tile type, color, and dye lot.
3. Type of subfloor.
4. Type of installation.
5. Seam locations
6. Pattern of installation.
7. Pattern type, location, and direction.
8. Installation method (monolithic, quarter turn, ashlar, brick random, interactive 

patterning). 
9. Type, color, and location of electrical insets and penetrations and borders.
10. Type, color, and location of edge, transition, and other accessory strips.
11. Transition details to other flooring materials.

B. Floor schedule using same room designations indicated on drawings.

C. Product Data: For each type of product

1. Include manufacturer's written specifications and lab documents for any physical 
testing. 

2. Include installation recommendations for each type of substrate as specified in 
carpet manufacturer's installation guidelines and/or Carpet & Rug Institute 
Installation Standard, where applicable.

3. Include carpet maintenance recommendations as outlined by the carpet 
manufacturer.

4. Carpet Manufacturer shall also submit a plan for recycling the specified carpet at 
the end of the useful life of the carpet.

D. Samples: For each of the following products and for each color and texture required. 
Label each Sample with manufacturer's name, material description, color, pattern, and 
designation indicated on Drawings and in schedules.

1. Carpet Tile: Full-size Sample.
2. Exposed Edge, Transition, and Other Accessory Stripping: 12-inch long Samples.
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E.Manufacturer’s Product Warranty.

F.Certifications:  Manufacturer to submit copies of the following independent laboratory 
reports showing compliance with requirements per these methods outlined in Part 2 of 
this document. Submitted results shall represent average results for production goods of 
the specified style.

1. ASTM E-648 Flooring Radiant Panel
2. ASTM E-662:  Smoke Density
3. AATCC 134:  Electrostatic Propensity
4. ASTM D-3936:  Delamination

1.03 QUALITY ASSURANCE

A. Manufacturer Qualifications

1. Company specializing in manufacturing specified carpet with minimum 5 years 
documented experience.

2. Upon request, manufacturer to provide representative to assist in project start-up 
and to inspect installation while in process and upon completion.  Representative 
will notify designated contact if any installation instructions are not followed.

3. Single Source Responsibility:  Obtain each type of product from one source and by 
a single manufacturer.

B.  Installer Qualifications

1.Flooring contractor must be certified by the manufacturer prior to bid.
2.An installer with a minimum of 5 years commercial carpet installation experience, 

and who is certified by the International Certified Floorcovering Installers 
Association at the Commercial II certification level.

3.Flooring contractor to be a specialty contractor normally engaged in this type of 
work and shall have prior experience in the installation of these types of 
materials.

4.Certify payment of Prevailing Wage Rates to the installers.

5.Flooring contractor possessing Contract for the product installation shall not sub-
contract the labor without written approval of the Project Manager.

6.Flooring contractor will be responsible for proper product installation, including 
floor testing and preparation as specified by the manufacturer and JOB 
CONDITIONS herein.

7.Flooring contractor to provide Owner a written installation warranty that 
guarantees the completed installation to be free from defects in materials and 
workmanship for a period of one year after job completion.
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1.04 DELIVERY, STORAGE, & HANDLING

A. Deliver materials to the site in manufacturer’s original packaging listing manufacturer’s 
name, product name, identification number, and related information.

B. Store in a dry location, between 65 degrees F and 90 degrees F and a relative humidity 
below 65%.  Protect from damage and soiling.  Store in pallet form as supplied by 
Manufacturer.  Do not stack pallets.

C. Make stored materials available for inspection by the Owner’s representative.

D. Store materials in area of installation for minimum period of 48 hours prior to 
installation.

1.05 PROJECT CONDITIONS

A. Sub-floor preparation is to include all required work to prepare the existing floor for 
installation of the product as specified in this document and Manufacturer’s installation 
instructions.

B. Please see Modular Installation & Floor Preparation Instructions for specific 
requirements for moisture vapor emission rate, ambient conditions, and other 
requirements.

C. All material used in sub-floor preparation and repair shall be recommended by the 
carpet manufacturer and shall be chemically and physically compatible with the carpet 
system being bid.

D. Maintain minimum 65 degrees F ambient temperature and 65% Relative Humidity for 
72 hours prior to, during, and 48 hours after installation.

E. Do not install carpet until space is enclosed and weatherproof, wet-work in space is 
completed and nominally dry, work above ceilings is complete, and ambient 
temperature and humidity conditions are and will be continuously maintained at values 
near those indicated for final occupancy.

1.06 EXTRA MATERIALS

A. Provide additional 5% of each product for attic stock.

PART 2 - PRODUCTS

2.01 RECYCLED CONTENT  

A. Product must contain a minimum of 45% recycled content by weight. This percentage is 
calculated by dividing the weight of recycled content in one square yard of finished 
product by the total weight of one square yard of finished product, and multiplying by 
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100. [(Recycle Content Weight) / (Total Product Weight) x 100]. 

B. Product must contain 28% post-consumer recycled content by weight from recycled post 
consumer carpet.  This ensures that carpet is diverted from landfills for the production of the 
product and that virgin resource use in the product is reduced.

C. Recycled content must be certified by a neutral, independent, third party organization such 
as Scientific Certification Systems.  Product must carry product label certifying overall 
recycled content (including post-industrial and post-consumer content). Report percentage 
of post-industrial and post-consumer recycled content as a percentage of total product 
weight. 

D. Product must be available inclusive of 50% recycled content secondary backing. 

1. Recycled content and post consumer content must not be subject to availability.  Post 
industrial and post consumer recycled content of product installed must be the same as 
those required by Project requirements. 

2. Also, Recycled content must be expressed as an exact percentage or a range.  
Statements such as “up to 60%” recycled content are not acceptable.

3. Manufacturer must fully comply with FTC Part 260 “Guides for the Use of Environmental 
Marketing Claims,” with respect to advertising, labeling, product inserts, catalogs and 
sales presentations of all its flooring products submitted and sold. 

 
2.02 PRODUCT RECYCLABILITY

A. Product must meet FTC guides for recyclability and Preference will be given to 
manufacturer's recycling 100 percent of reclaimed carpet tile back into carpet tile with 
recycled content

B. Recyclability of product installed must be the same as those required by Project 
requirements.

C. Carpet Disassembly and Recycling:  Carpet capable of disassembly and recycling, with nylon 
being recycled into nylon and backing being recycled into backing.

D. Carpet product must meet guidelines of Presidential Executive Order 13101, and must meet 
the spirit of section 6002 of the Resource and Recovery Act (RCRA).

 
2.03 RECYCLING PROGRAM 

A. Manufacturer must have a collection and recovery system for product and a fully 
established, currently operational recycling program at time of bid per FTC guides Section 
260.7 (d).

1. Manufacturer must be able to reclaim and recycle 100% of installed carpet.  Like 
material as installed must be 100% recycled.  

2. Manufacturer must have written guarantee that 100% of the recovered vinyl backed 
carpet will be recycled and that no portion of the product will be landfilled or 
incinerated (including waste-to-energy).

2.04  NSF 140-2007 CERTIFICATION 



Mt Diablo Unified School District Project # 23119.01
Meadow Homes Elementary Campus Modernization
Construction Documents – Increment 02

Carpet Tile 09 68 13 - 5

A. Product must be certified at the Platinum level to ANSI standard NSF 140, the 
Sustainable Carpet Assessment Standard (SCAS).  Product certification must be 
conducted by an independent, third party organization such as Scientific Certification 
Systems.  Provide documentation.

B. Product must be Silver level Cradle to Cradle Certified™ v3.1. Cradle to Cradle Certified 
is a certification mark licensed by the Cradle-to-Cradle Products Innovation Institute.

2.05 PRODUCT WARRANTY

A.   Warranty to be sole source responsibility of the Manufacturer.  Second source warranties 
and warranties that involve parties other than the carpet manufacturer are unacceptable.

B.If the product fails to perform as warranted when properly installed and maintained, the 
affected area will be repaired or replaced at the discretion of the Manufacturer.

C. Chair pads are not required, but are recommended for optimum textural performance.  
Absent the use of chair pads, more intensive maintenance will be required for areas in 
direct contact with chair caster traffic, and some degree of appearance change is to be 
expected.

D.     The non-prorated lifetime limited warranty shall specifically warranty against: 
1. Excessive Surface Wear:  More than 15% loss of pile fiber weight
2. Excessive Static Electricity:  More than 3.0 kV per AATCC 134
3. Resiliency Loss of the Backing:  More than 10% loss of backing resiliency
4. Delamination
5. Edge Ravel
6. Zippering

E. Tuft Bind warranty in lieu of edge ravel and zippering is not acceptable.

2.06  FIBER

A. Nylon Fiber:  Bulked Continuous Filament (BCF) Nylon in a loop pile construction: TDX 
Nylon.

B. For yarn containing recycled content, report post consumer and post industrial recycled 
content of the pile face yarn based on total yarn weight i.e. [(Recycle Content in Pile Face 
Yarn) / (Total Weight of Pile Face Yarn) x 100] 

C. Fiber to contain carbon-core filament for permanent static control.  Topical treatments 
are not allowed. 

D. Durable soil protection should be applied to the fiber during product manufacturing to 
resist fiber soiling.
Application Rate:  2% of Face Weight

2.07  BACKING CHARACTERISTICS
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A. Primary Backing:  Synthetic Non-Woven.

B. Secondary Backing: Ethos modular with Omnicoat Technology
1. Density (ASTM D-1667):  65 Min.  lbs/cu ft +/- 5%
2. Standard Size:  24” x 24”  
3. Recycled Content: 50% Recycled Content Secondary Backing
4. Fiberglass Reinforced
5. Face yarn fully fused to secondary backing system that will not delaminate.
6. Delamination: No delamination per ASTM D3936
7. Product must not contain pesticides (US EPA Registered Antimicrobials).  Installation 

adhesives are exempt from this section.  

2.08  PERFORMANCE CHARACTERISTICS

A. Test reports for the following performance assurance testing to be submitted upon 
request.  Submitted results shall represent average results for production goods of the 
referenced style.

B. Requirements listed below must be met by all products.

1.  Flooring Radiant Panel
ASTM E-648 / NFPA 253: Class 1 (CRF: 0.45 watts/sq cm or greater)

2.  Federal Flammability
CPSC FF 1-70:  Passes

3.  Smoke Density
ASTM E-662 / NFPA 258:  < 450 Flaming Mode

4.  Electrostatic Propensity
AATCC 134 (Step & Scuff):  3.0 kV or less

5.  Static Coefficient of Friction
ASTM C-1028:  Passes ADA Requirements for Accessible Routes (minimum 0.60)

6.  Delamination of Secondary Backing of Pile Floor Coverings
ASTM D-3936:  No Delamination

7.  Lightfastness
          AATCC 16E:  > 4 @ 100 hours   

8.  TARR
Severe Traffic:  3.5 minimum

9. Dimensional Stability
Aachen / ISO 2551:  Maximum Change +/- 0.149%

11. Moisture Barrier
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Moisture Penetration by Impact @ 10 psi:  No Penetration of backing after 10,000 
impacts 

12. Other
As specified in 2.04, 2.05 and 2.06 of this document.

2.09  PRODUCT SPECIFICATIONS

A.  Manufactured by Shaw Contract

1.  Creative Zone or Set Up Carpet Lines, (Color:  TBD)
A. Construction: Multi-Level Pattern Loop
B. Gauge: 24 
C. Stitch Rate: 8.0 pile units / inch
D. Tuft Density: 96.0 tufts/sq inch
E. Pile Height Average: .187 inch  
F. Pile Thickness: .115 inch  
G. Density Factor (UM44D): 7,513 oz/cu yd  
H. Fiber System: Solution Q Extreme® Nylon, Ecosolution Q100™ Nylon
I. Dye Method:100% Solution Dyed  
J. R-Value:  0.51 Minimum Hr-ft2-ºF/Btu
K. Static Coefficient of Friction:  Passes ADA requirements.
L. Static Propensity:  AATCC 134: 3.5 kv or less
M. Flooring Radiant Panel:  ASTM E-648 or NFPA 253: Class 1
N. Acoustic Requirements:  Noise Reduction Coefficient (NRC):  0.15 Minimum
O. Secondary Backing Density: 65 Min. lbs/cu ft +/- 5%
P. Secondary Backing Recycled Content: 50% 
Q. Total Weight: 101.9 oz/sq yd +/- 5%
R. Third Party Certification: NSF 140 Platinum rating
S. Total Product Recycled Content (based on Total Weight): 54.7%
T. Total Product Post Consumer Content (based on Total Weight): 32.4%
U. Environmental Impact: No pesticides added to product (US EPA Registered 

Antimicrobials

B.   Substitutes/Alternates

Subject to compliance with all requirements, “or equal” must match the selected colors, 
have similar aesthetic appearance and tuft density, factory-applied “dry” adhesive, 
equivalent NSF 140 certification, recycled content certification labels and recyclability.  
Substitution sample and submittals must be submitted for written approval of quality 
and color at least ten days prior to bid to be considered.  Sample of proposed 
substitute must be inclusive of both the face and proposed backing (color-only sample 
not acceptable).

2.10 ACCESSORIES

A. Materials recommended by Manufacturer for patching, leveling, priming, etc.

B. Base, Carpet Edge, and Transition Strips:  As specified in applicable sections.



Mt Diablo Unified School District Project # 23119.01
Meadow Homes Elementary Campus Modernization
Construction Documents – Increment 02

Carpet Tile 09 68 13 - 8

PART 3 EXECUTION

3.01 EXAMINATION / PREPARATION

A.  Prepare sub-floor to comply with criteria established in Manufacturer’s installation 
instructions.  Use only preparation materials that are acceptable to the Manufacturer.

1. Remove all deleterious substances from substrate(s) that would interfere with or be 
harmful to the installation.

2. Remove sub-floor ridges and bumps.  Fill cracks, joints, holes, and other defects.

B.   Verify that sub-floor is smooth and flat within specified tolerances and ready to receive 
carpet.

C. Verify that substrate surface is dust-free and free of substances that would impair 
bonding of product to the floor.

D. Verify that concrete surfaces are ready for installation by conducting moisture and pH 
testing.  Results must be within limits recommended by Manufacturer.

E. There will be no exceptions to the provisions stated in the Manufacturer’s installation 
instructions.

3.02 INSTALLATION - GENERAL

A. Install product in accordance with Manufacturer’s installation instructions. 
B. Product must meet the requirements of CRI’s Green Label Plus (GLP) program for 

carpet.  Provide documentation.  

C. Adhesive must meet the requirements of CRI’s Green Label Plus program for adhesive.  
Provide documentation.  

D. Adhesives must be below the VOC content limits specified by the South Coast Air Quality 
Management District Rule #1168.  Provide documentation.

E. No US EPA registered pesticides (antimicrobials) are to be added to the product.  
Antimicrobial treatments are registered with the EPA as preservatives of the products 
only, and no health benefit should be claimed or expected.  If antimicrobials are added 
then third party documentation with a seal is required stating that the pesticides used 
will cause NO HARM to the occupants.  Installation adhesives are exempt from this 
section. 

F. Product as installed to be securely attached to the floor in compliance with Americans 
with Disabilities Act (ADA), Section 4.5.3. 

G. Where demountable partitions or other items are indicated for installation on top of 
finished carpet tile floor, install carpet tile before installation of these items.
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H. Cut and fit carpet tile to butt tightly to vertical surfaces, permanent fixtures, and built-in 
furniture including cabinets, pipes, outlets, edgings, thresholds, and nosings.

I. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, 
removable flanges, alcoves, and similar openings.

J. Install pattern parallel to walls and borders.

K. Roll with appropriate roller for complete contact of product with adhesive to sub-floor.  

L. Trim carpet neatly at walls and around interruptions.

M. Completed product is to be smooth and free of bubbles, puckers, and other defects.

3.03 PROTECTION & CLEANING

A. Perform the following operations immediately after installing carpet tile:
1. Remove excess adhesive, and other surface blemishes using cleaner 

recommended by carpet tile manufacturer.
2. Remove yarns that protrude from carpet tile surface.
3. Vacuum carpet tile using commercial machine with face-beater element.

B. Protect installed carpet tile to comply with Carpet & Rug Institute Installation Standard, 
"Protecting Indoor Installations."

C. When construction or move-in activities will continue where new carpet is installed, 
provide non-staining building material paper to protect carpet. Don’t use plastic 
sheeting as it can trap moisture, and self-sticking plastic sheeting can transfer adhesive 
residue to carpet that will attract soil.

D. When heavy objects are moved over carpet within 24 hours of installation, use plywood 
over carpet to prevent buckling and wrinkling.

E. Protect carpet tile against damage from construction operations and placement of 
equipment and fixtures during the remainder of construction period. Use protection 
methods indicated or recommended in writing by carpet tile manufacturer.

END OF SECTION
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09 84 00
ACOUSTICAL WALL PANELS

PART 1 - GENERAL
1.01 PRINCIPAL WORK IN THIS SECTION

A. The requirements of the Owner’s General and Supplementary Conditions, and Division 0 and 
Division 1 general requirements apply to the work of this Section. 

B. Coordinate the work of this Section with related trades.
C. Verify applicable dimensions at the jobsite.
D. Furnish materials and perform labor required to execute this work as indicated on the drawings, 

as specified and as necessary to complete the work required by project conditions.
1. Acoustical Wall Panels, accessories and installation.

1.02 REFERENCE STANDARDS 
A. 2022 California Code of Regulations (CCR), Title 24, California Building Standards Commission 

(CBSC) www.bsc.ca.gov current edition at time of permit issuance. 
B. (CCR) Title 24, (CBSC) Chapter 11 – California Green Building Standards Code

1. Non-residential new construction
a. All occupancy types

C. ATBCB ADAAG - Americans with Disabilities Act Accessibility Guidelines, current version.
D. American Society For Testing and Materials (ASTM)

2. ASTM E84 – Standard Test Method for Surface Burning Characteristics of Building Materials.

1.03 PERFORMANCE, TESTING AND INSPECTION
A. General:

1. Comply with manufacturer’s standards.
2. Comply with Building Code.
3. Job site inspections shall be done as herein specified and as listed in drawings.
4. Testing shall be done as herein specified and as listed in drawings.
5. Refer to Division 1 for additional requirements for DSA projects. 

B. Standards:
Item Name of Test Performance Testing Std.
Wall  & 
Ceiling Panels

Flame Spread Class ASTM E84

Light 
Reflectance

.75/.60

R-Value 1.75 per 1” thickness
Sound 
Absorption

NRC between .40 & 1.0 depending on 
membrane and type of acoustical backing

ASTM C428-81

Refer to drawings and as herein specified

C. Sustainability:
1. Refer to Division 1 sustainability requirements.
2. Refer to product criteria identified herein.

D. Construction Testing:

http://www.bsc.ca.gov/
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Item Name of Test Performance Results Testing Std.
[Product/material] [Test name] [Performance results] [ASTM - ]
[Product/material] [Test name] [Performance results] [ASTM - ]
Water Vapor Emissions per mfgr’s recommendations and acceptance of existing substrate

E. Construction Testing / Inspection by others:
Item Name of Test Performance Results By Whom
[Product/material] [Test name] [Performance results] Special Inspector
[Product/material] [Test name] [Performance results] Geotechnical 

Engineer

F. Construction Monitoring/Observations by others:
Item Name of Test Performance Results By Whom
[Product/material] Const. Waste 

Management
Comply Refer to Division 

1 for construction 
waste 
management and 
disposal/recycling 
requirements

[Product/material] [Test name] [Performance results] Special Inspector
[Product/material] [Test name] [Performance results] Geotechnical 

Engineer

1.04 SUBMITTALS AND MOCK-UPS
A. Refer to Division 1 for substitution, deviation and/or submittal procedures.
B. Submit O&M (Operation and Maintenance) manuals in accordance with Division 1 requirements 

and as herein specified.
C. Refer to Division 1 for sustainability requirements.
D. Submit Manufacturers data and shop drawings:

1. List materials proposed for use, indicating location for each material.  Include complete 
product data.

E. Submit samples:  
1. Standard color ranges of exposed materials for Architect’s selection.
2. Set of 6-inch square samples for each ceiling panel unit required, showing full range of 

exposed color and texture to be expected in completed work.
3. Set of 12-inch long samples of each exposed suspension system track and molding.

F. Submit Manufacturer’s product specifications and installation instructions for each acoustical 
ceiling material and suspension system required, including certified laboratory test reports.
1. Test Data: Submit copies of all applicable data from accredited testing laboratories to 

substantiate all NRC & flame ratings.
G. Site mock-up, refer to “Mock-Up” heading.

1.05 QUALITY ASSURANCE
A. Refer to Division 1 for quality control requirements.
B. Contractor / Installer shall have been in business for five (5) years providing / installing similar 

size projects and complexity.
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C. Manufacturer shall have been in business for five (5) years providing/installing/finishing similar 
size projects and complexity.

D. Material with lead times in question or confirmed to be in conflict with meeting the schedule and 
sequence of construction must be documented at time of bid

1.06 PRODUCT DELIVERY, STORAGE AND HANDLING
A. Refer to Division 1 for product delivery, storage and handling requirements.
B. Deliver materials in original, unopened, protective packaging, with manufacturer’s labels 

indicating brand name, pattern, size, and thickness, legible and intact.
1. Protect finish and edges in accordance with panel manufacturer's recommendations.
2. Store material in accordance with panel manufacturer's recommendations.

C. Store materials in original protective packaging to prevent soiling, physical damage or wetting.
D. Store cartons open at each end to stabilize moisture content and temperature.

1.07 JOB CONDITIONS
A. Field-verify that all components, substrates, backing, etc. provided by others are installed correctly 

before proceeding with installation of products as herein specified.
B. Do not install interior acoustical ceilings until space is enclosed and weatherproof.  Complete 

installation of damp materials before beginning work.
C. Maintain humidity of 65-75 percent in areas where acoustical materials are to be installed 24 

hours before, during and after installation.
D. Maintain a uniform temperature in the range of 55 to 70°F prior to and during installation of 

materials.

1.08 PROTECTION
A. Protect finish surfaces at all times from surfaces and material adjacent to them.  
B. Finish work defaced with other materials on surface shall be replaced.
C. Protect work under this section from damage by other trades.

1.09 GUARANTEE / WARRANTY
A. Refer to Division 1 for closeout submittal procedures.
B. Furnish initial one (1) year written warranty signed by manufacturer and installer agreeing to 

repair and/or replace work which has failed as a result of defects in materials or workmanship.
1. Upon notification of Owner within the warranty period, such defects shall be repaired and 

replaced at no cost to the Owner.
C. Furnish manufacturer’s additional [Fill in years] (fill in number) year warranty agreeing to repair 

and/or replace work which has failed as a result of defects in materials or workmanship.
1. Upon notification of Owner within the warranty period, such defects shall be repaired and 

replaced at no cost to the Owner.

1.10 RELATED WORK/SECTIONS
A. Related work includes, but is not limited to the following:

1. Mechanical (Air Supply and Return Devices/grills. Etc.): Division 15.
2. Electrical (Light Fixtures, outlets, switches, etc): Division 16.

B. Related Sections include, but are not limited to the following:
1. Division 1
2. Section 06 20 00 – Finish Carpentry
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3. Section 09 29 00 – Gypsum Board & Sheathing Substrates
4. Section 09 90 00 – Painting

1.11 OPERATION AND MAINTENANCE DATA
A. Submit as part of project closeout:

1. Complete instructions regarding maintenance of the materials, finishes, etc.
2. Refer to Division 1 for closeout submittal procedures.

1.12 SEQUENCING AND SCHEDULING
A. Schedule work and sequence with General Contractor.
B. Schedule required testing, prior to the installation of materials, components, etc.

1.13 EXTRA MATERIAL
A. Submit as part of project closeout:

1. Provide extra material for each product type, color, finish, etc. in same lot as installed product.
a. Furnish extra panels for each type of unit installed in quantities equal to not less than one 

percent (1%) of total installed area, and at least one (1) full, unopened carton.
b. Furnish extra stock for each type and color of panel covering installed in quantities equal 

to not less than one percent (1%) of total installed area, and at least three (3) square 
yards.

2. Provide extra material in unopened fully labeled containers.
a. Mark boxes with manufacturer’s name, color pattern, thickness & label “Extra Stock for 

Repairs”. 
B. Furnish written certification that extra materials supplied have been inspected and confirmed to 

be the same as those used in the Work.

PART 2 - PRODUCTS
2.01 ACCEPTABLE MANUFACTURERS

A. Single source responsibility, specified items shall be from one manufacturer for each product 
type.

B. Acceptable manufacturers shall be one of the following and as listed herein and in Drawings:
1. Panels:

a. Claridge Home - Claridge Products
2. Reviewed Equivalent by Architect. 

a. Substitutions and deviations shall require Architect’s approval and shall be given in 
letterform. 

b. Refer to Division 1 for substitution, deviation and/or submittal procedures.
c. Proposed alternate products must be equal in terms of chemical composition, color, 

finish, configuration, performance standards, etc.
C. All products and materials indicated shall be installed according to current listed specification 

requirements and manufacturers specifications/recommendations.
D. Refer to drawings, details, and other related specification section whether listed or not.
E. Details shall set basic requirements for size and configuration of systems.

2.02 MATERIALS 
A. Schedule:

https://claridgeproducts.com/
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1. Tackable Wall Panels:
a. Panel: (Prefinished factory assembled panels:)

1. Mfgr: Claridge
a. COLOR: Guilford of Maine – Color Quartz 1691

b. Panel: 
1. Mfgr: Claridge – TW2D

a. Type: Acoustical Walls
1. General:

a. Core type: Duracore Panel
b. Core thickness:  Varies, select for specific panel type
c. Edge: Edge wrapped panel
d. Trim: Aluminum Trim
e. Finish/color: Guilford of Maine – 1691 Quartz

2.03 OTHER MATERIALS
A. Provide other materials, not specifically described but required for a complete and proper 

installation, as selected by the General Contractor subject to the approval of the Architect.

PART 3 - EXECUTION
3.01 INSPECTION/EXAMINATION

A. Verification of Conditions: 
1. Examine areas and conditions under which work is to be performed.
2. Identify conditions detrimental to proper or timely completion of work and coordinate with 

General Contractor  to rectify.
B. Surface:

1. Examine and verify that receiving conditions of substrate have no defects or errors, which 
would result in poor or potentially defective application or cause latent defects in 
workmanship.

2. Sub-surface allowable tolerance shall not be greater than 1/8 inch in 10 feet for level, warp 
and bow in ceilings & tolerances variation shall not be collective.

3.02 COORDINATION
A. Refer to Division 1 for project coordination requirements.
B. General Contractor  shall coordinate work as herein specified, in accordance with drawings and 

as required to complete scope of work with all related trades.

3.03 PREPARATION 
A. Prepare work, substrates, etc. in accordance with manufacturer’s recommendations.
B. Take all necessary measurements in the field to ensure proper dimensions.
C. Layout reveals to be true and square and coordinate with panel layout.

3.04 MOCK-UP
A. Erect at location approved by Architect.  

1. Mock-up shall not be part of final construction once approved by Architect.
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2. Mock-up shall comprise of all components and finishes as specified and indicated in 
Drawings.

B. Mock-up
1. Size:  1 Panel

3.05 INSTALLATION 
A. General:

1. Perform work in accordance with manufacturer’s recommendations, as herein specified and in 
accordance with drawings.

2. Install each roll in sequential numeric order and install each strip in the same order it is cut 
from the roll.
a. Panels shall be installed in order and alignment to match this organization.
b. Fabric shall run in same direction unless noted otherwise.

B. Reveals:
1. Reveals shall be installed with full length pieces and butt joints shall only occur at 

intersections and end pieces using Flannerys’ grid system.
2. Provide intersections.
3. Install using prefabricated intersections or prefabricated grid system with factory cutouts for 

seamless type intersections.
4. Install without exposed fasteners.
5. Install with structural adhesive to full backing.

3.06 ADJUSTING AND CLEANING
A. Following installation, clean dirty and/or discolored surfaces of units and leave tile free of defects.
B. In the event of damage, make all repairs and replacements necessary to the approval of the 

Architect at no additional cost to the Owner.

3.07 PROTECTION AND CLEAN UP
A. Refer to Division 1 for protection and cleaning requirements.
B. Subcontractor will keep the work areas in a clean and safe condition so his rubbish, waste, and 

debris do not interfere with the work of others.
C. Protect work and materials of this Section prior to and during installation, and protect the 

installed work and materials of other trades.
1. Clean adjacent surfaces free of caulking or sealant with mechanical action or solvent as 

necessary, avoiding damage to other materials.
D. Perform work in accordance with manufacturer’s recommendations, as herein specified and in 

accordance with drawings.
E. In the event of damage, immediately make all repairs and replacements necessary to the approval 

of the Architect and at no cost to the Owner.
F. After completion of work in this section, remove all erection equipment and implements of 

service, and debris.
1. Leave entire area in a neat, clean, acceptable condition.

G. Provide Guarantee/Warranties and Bonds as required in this specification section and as listed in 
Division 1 closeout submittal procedures.

H. Provide record drawings in accordance with Division 1 closeout submittal procedures.
I. Close out, on-site inspection will be at the discretion of the Architect after he receives the 

General Contractor’s NOTICE of “Certificate of Substantial Completion”.
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END OF SECTION
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SECTION 09 84 33 - ACOUSTICAL PANEL CEILINGS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes acoustical panels and exposed suspension systems for ceilings 
1. Sliding stacked dividers

1.3          REFERENCES
B.   ASTM C 423 Sound Absorption and Sound Absorption Coefficients by the 
        Reverberation Room Method.

C.    ASTM E 84/CAN/ULC S102 Standard Test Method for Surface Burning 
         Characteristics of Building Materials.

D.    NFPA 701 (2010; Small Scale Test) Standard Methods of Fire Tests for Flame 
         Resistant Textiles and Films

E.     NFPA 705 Recommended Practice for a Field Flame Test for Textiles and Films.

F.     SIN 722-06 Flammability Requirements for Fire Retardant Trees and Plants.

G.      Title 19 California State Fire Marshal minimum requirements for flame resistance 
           products identified in Section 13115, California Health and Safety Code.

H.       NF X 70-100 (1986, Tube Furnace Method) Fire Test for Analysis of Pyrolysis and 
            Combustion Gasses. Evaluation of Toxic Fumes.

I.       CCR - California Code of Regulations, Title 24, Part 2, Chapter 25A.

J.       DSA - Division of the State Architect.

K.       CBC - California Building Code.
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L.        UL - Underwriters' Laboratories Building Material Directory.

1.4 SUBMITTALS

A. Product Data: Submit Data sheet or Manufacturer Documentation for each product 
showing dimensions, materials, and colors.

B. Shop Drawings: Submit shop drawings of site plans showing details of construction, 
product configuration, and related construction.

C. Verification Samples: Submit samples of each chosen material and color.

1.5 QUALITY ASSURANCE 

A. Reference Standards:
1. Title 24 CCR, 2019 Building Standards Administrative Code, Part 1, CBSC.
2. Title 24 CCR, 2019 California Building Code (CBC), Part 2, CBSC
3. Title 24 CCR, 2019 California Electrical Code (CEC), Part 3, CBSC 
4. Title 24 CCR, Part 4 - 2019 California Mechanical Code (CMC) (2018 IAPMO 

UMC, as Amended by CA)
5. Title 24 CCR, 2019 California Energy Code, Part 6, CBSC.
6. Title 24 CCR, 2019 California Fire Code, Part 9, (CFC) (2018 IFC, as Amended by 

CA.
7. Title 24 CCR, California referenced Standards, Part 12 CBSC.
8. Title 19 C.C.R., Public Safety, SFM Regulations.

B. Single-Source Responsibility: Provide acoustical components and installation 
components by a single manufacturer.

C. Installer: Company with five years minimum documented experience, approved by 
manufacturer.

D. Pre-installation Conference:  Conduct conference at Project site to comply with 
requirements in Division 1 Section "Project Management and Coordination."

E. Coordination of Work: Coordinate acoustical component work with installers of 
related work including, but not limited to light fixtures, mechanical systems, 
electrical systems, and sprinklers.



Mt Diablo Unified School District Project # 23119.01
Meadow Homes Elementary Campus Modernization
Construction Documents – Increment 02

SOUND ABSORBING WALL UNITS 09 84 33 - 3

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver acoustical components to project site in original, unopened packages and 
store them in a fully enclosed space where they will be protected against damage 
from moisture, direct sunlight, surface contamination, and other causes.

B. Before installing acoustical panels, permit them to reach room temperature and a 
stabilized moisture content.

C. Handle acoustical panels carefully to avoid chipping edges or damaging units in 
any way.

1.6 PROJECT CONDITIONS

A. Space Enclosure: 
Acoustical Components: All wet work must be complete and dry prior to 
installation. Installation shall be carried out where the temperature is between 60 
degrees F and 100 degrees F. These temperature conditions must be maintained 
for optimal component lifespan.

1.7 COORDINATION

A. Coordinate layout and installation of acoustical panels and suspension system 
with other construction that penetrates ceilings or is supported by them, including 
light fixtures, HVAC equipment, fire-suppression system, and partition assemblies.

1.8 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to 
repair or replace components of acoustical panel ceilings that fails in materials or 
workmanship within specified warranty period.
1. Failures include, but are not limited to, the following:
2. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 
a. Warranty Period:  1 year.

B. Acoustic panels:
a. Warranty Period:   Per manufacturer warranty

C. Installer’s Warranty: 1 year.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Acoustical Panels:  Subject to compliance with requirements, provide either the 
named product or an equal product by one of the other manufacturers specified.
1. CSI Creative

Location: 9901 W 74th St, Eden Prairie, MN 55344
Phone: 800-213-0653
Email: info@csicreative.com
Web Address: www.csicreative.com

2. Substitutions:  Under provisions of Section 01 62 00. 

2.2 SOUND ABSORBING DIVIDERS

A. Basis-of-Design:
1. Stackable Dividers by CSI Creative www.csicreative.com

B. Materials:
1. Soundcore® 100 percent recyclable12mm PET, 60 percent recycled content.

C. Panel color:
To be coordinated with the Architect; assume two (2) colors.

D. Edge:
Exposed

E. Attachment Method:
Sliding system with rubber wheel stoppers; two tracks mounted side by side on a 
steel angles; two panels per track.

F. Properties:
a. Acoustic Performance: NRC (ASTM C423):  0.45 - 1.55 varies by design.

b. Burning Characteristics: ASTM E-84 Class A.
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2.3     METAL TRACK CASING

A. Roll-Formed, Sheet-Metal Casing:  Type and profile indicated or, if not indicated, 
manufacturer's standard powder coated casing which responds to design 
requirements; formed from sheet metal of same material, finish, and color as that 
used for exposed U-channel on felt panel below.

2.4           PART 3 - EXECUTION

3.1            EXAMINATION

A. Examine substrates, areas, and conditions, including structural framing to which 
acoustical panel track and sliding system attach or abut, with Installer present, for 
compliance with requirements specified in this and other Sections that affect 
ceiling installation and anchorage and with requirements for installation 
tolerances and other conditions affecting performance of acoustical panel ceilings.
1. Proceed with installation only after unsatisfactory conditions have been 

corrected.

3.2 PREPARATION

A. Measure each ceiling area and establish layout of acoustical panels to balance 
border widths at opposite edges of each ceiling.  Avoid using less-than-half-width 
panels at borders, and comply with layout shown on reflected ceiling plans.

3.3 INSTALLATION

A. Clean substrates and attachment points of dirt, oils, and other substances that 
could cause issues during installation 

B. Install units in accordance with manufacturer's instructions and approved 
submittals. 

3.4 ADJUSTING AND CLEANING

A. Replace damaged or broken components. 

B. Adjust units for proper position, uniform appearance and operation. 



Mt Diablo Unified School District Project # 23119.01
Meadow Homes Elementary Campus Modernization
Construction Documents – Increment 02

SOUND ABSORBING WALL UNITS 09 84 33 - 6

C. Clean exposed and semi-exposed surfaces using materials acceptable to the 
manufacturer. 

D. Maintenance of components should consist of:

i. Blot spills from material quickly. Wipe with a damp cloth. If stain persists, apply 
small quantities of carpet or upholstery shampoo solution with a damp cloth (test 
on inconspicuous location first). Blot well with a clean cloth after each application. 
Avoid excessive amounts of water. Ensure adequate ventilation if the product is 
subject to excessive moisture. 

3.5. WASTE MANAGEMENT 

A. A. Waste Management

i. Coordinate recycling of waste materials with Section 01 74 19 - Construction Waste 
Management and Disposal.

ii. Collect recyclable waste and dispose of or recycle field generated construction waste 
created during demolition, construction or final cleaning.

iii. Remove recycling containers and bins from site.

3.6. PROTECTION 

A. Protect finished installation from dust and damage from subsequent and ongoing 
construction activity.

END OF SECTION 09 51 13
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SECTION 10 14 19 DIMENSIONAL LETTER SIGNAGE 

 

PART 1 - GENERAL 

1.01 PRINCIPAL WORK IN THIS SECTION 

A. The requirements of the Owner’s General and Supplementary Conditions, Division 0 and Division 

1 requirements apply to the work of this Section. 

B. Coordinate the work of this Section with related trades. 

C. Verify applicable dimensions at the jobsite. 

D. Furnish materials and perform labor required to execute this work as indicated on the drawings, 

as specified herein and as necessary to complete the work required by project conditions, 

including but not limited to: 

1. Exterior Monument Sign. 

 

1.02 REFERENCE STANDARDS  

 2022 California Code of Regulations (CCR), Title 24, California Building Standards Commission 

(CBSC) www.bsc.ca.gov current edition at time of permit issuance.  

 Title 24, California Code of Regulations, California Building Standards Commission 

 ATBCB ADAAG - Americans with Disabilities Act Accessibility Guidelines, current version. 

 CBC Energy Code, California Code of Regulations, Title 24, Part 6, California Building Standards 

Commission 

 Title 24, Chapter 11 – California Green Building Standards Code 

1. Non-residential new construction 

a. All occupancy types 

 

1.03 PERFORMANCE, TESTING AND INSPECTION 

 General: 

1. Comply with manufacturer’s standards. 

2. Comply with Building Code. 

3. Job site inspections shall be done as herein specified and as listed in drawings. 

4. Testing shall be done as herein specified and as listed in drawings. 

5. Refer to Division 1 for additional requirements for DSA projects. 

 

 Sustainability: 

1. Refer to Division 1 sustainability requirements. 

2. Refer to product criteria identified herein. 

 

1.04 SUBMITTALS 

A. Refer to Division 1 for substitution, deviation and/or submittal procedures. 

B. Submit O&M (Operation and Maintenance) manuals in accordance with Division 1 requirements 

and as herein specified. 

C. Refer to Division 1 for sustainability requirements 

D. Submit the following for Architect’s review: 

1. Manufacturer product data and technical data sheets 

2. Shop drawings: 

a. Plans, sections, and elevation views of all sides; information to include, but not be limited 

to: 

http://www.bsc.ca.gov/
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1. Overall Size 

2. Letters – style/text type, size, color and finish  

3. Numbers – style/text type, size, color and finish 

4. Text schedule 

5. Electrical and Lighting components 

6. Mounting and Installation Instructions 

7. Footings and mix designs, when applicable 

3. Samples: 

a. 4” x 6” Samples of each type of individual letter, number and general sign surface 

materials and finishes 

1. Where color selection is required, provide color samples for Architect’s selection of 

signage colors. 

b. Samples of each type of cast, cut or engraved letters, numbers, or monolithic sign 

E. Mock-up 

1. Provide mockup of dimensional letter signage in each type and mounting configuration. 

a. Erect at location approved by Architect.   

2. Mock-up shall be part of final construction once approved by Architect. 

 

1.05 QUALITY ASSURANCE 

A. Refer to Division 1 for quality control requirements. 

B. Contractor / Installer / Fabricator shall have been in business for five (5) years providing / 

installing / finishing projects of similar size and complexity. 

C. Manufacturer shall have been in business for five (5) years providing/installing/finishing projects 

of similar size and complexity. 

 

1.06 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Refer to Division 1 for product delivery, storage and handling requirements. 

B. Deliver and store products suitable wrapped or packaged to protect against damage.  Do not 

remove protective coverings until time of installation. 

1. Protect finish and edges in accordance with panel manufacturer's recommendations. 

2. Store material in accordance with panel manufacturer's recommendations. 

 

1.07 JOB CONDITIONS 

A. Field-verify that all components, backing, etc. by others are installed correctly to proceed with 

installation of products as herein specified. 

 

1.08 PROTECTION 

 Protect finish surfaces at all times from surfaces and material adjacent to them.   

 Finish work defaced with other materials on surface shall be replaced. 

 Protect work under this section from damage by other trades. 

 

1.09 GUARANTEE / WARRANTY 

 Refer to Division 1 for closeout submittal procedures. 

 Furnish initial one (1) year written warranty signed by manufacturer and installer agreeing to 

repair and/or replace work which has failed as a result of defects in materials or workmanship. 
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1. Upon notification of Owner within the warranty period, such defects shall be repaired and 

replaced at no cost to the Owner. 

 Furnish manufacturer’s additional warranty agreeing to repair and/or replace work which has 

failed as a result of defects in materials or workmanship. 

1. Upon notification of Owner within the warranty period, such defects shall be repaired and 

replaced at no cost to the Owner. 

 

1.10 RELATED WORK/SECTIONS  

A. Related work includes, but is not limited to the following: 

1. Site Work, Parking, Flatwork, etc. 

2. Finish grading 

3. Landscaping 

4. Site lighting 

B. Related Sections include, but are not limited to the following: 

1. Division 1 

2. Section 03 30 00 – Cast in Place Concrete 

3. Section 08 41 00 – Aluminum Entrances and Storefronts 

4. Section 09 29 00 – Gypsum Board  

5. Section 09 90 00 – Painting and Coating 

 

1.11 OPERATION AND MAINTENANCE DATA 

A. Submit as part of project closeout: 

1. Complete instructions regarding maintenance of the materials, finishes, etc. 

2. Refer to Division 1 for closeout submittal procedures. 

 

 

PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. Single source responsibility, specified items shall be from one manufacturer for each product 

type. 

B. Acceptable manufacturers shall be one of the following and as herein listed and in Drawings: 

1. Signage Manufacturer: 

a. Western Sign Company, Inc, www.westernsign.com, Diamond Springs, CA 

b. Signs and Graphic Design, www.singsandgraphic.com, Chico, CA 

c. Pacific Neon, www.pacificneon.com, Sacramento, CA 

2. Reviewed Equivalent by Architect.  

a. Substitutions and deviations shall require Architect’s approval and shall be given in 

letterform.  

b. Refer to Division 1 for substitution, deviation and/or submittal procedures. 

c. Proposed alternate products must be equal in terms of chemical composition, color, 

finish, configuration, performance standards, etc. 

C. All products and materials indicated shall be installed according to current listed specification 

requirements and manufacturers specifications/recommendations. 

D. Refer to drawings, details, and other related specification section whether listed or not. 

E. Details shall set basic requirements for size and configuration of systems. 

 

http://www.westyernsign.com/
http://www.sinsandgraphic.com/
http://www.pacificneon.com/


DIMENSIONAL LETTER SIGNAGE 
10 14 19 

Project Name 

Project Number 

 

 

Page 4 of 7 

 

2.02 MATERIALS – DIMENSIONAL LETTERS 

 Sign Type BI-1 

 Materials: 

1. Clear Anodized Aluminum 

2. Painted Aluminum 

 Lighting: 

1. None 

 Character style (letters and numerals):  

1. Channel – fabricated three-dimensional characters  

2. Flat Cutout characters – dimensional character cut from sheet or plate stock 

 Sign Schedule: 

1. Sign “BI-1” 

a. To read:  “Meadow Homes Elementary School“ 

b. Font Style:  Arial 

c. Height:   24” 

d. Depth/Thickness: 1” 

e. Font Style, Size and Text to be verified with Architect and Owner prior to fabrication. 

f. Mounting: 

1. Individual Pin Mounted Letters 

a. Cast-in 

b. Welded 

c. Mechanically Fastened 

2. Internally Lit, Individual Pin Mounted Letters 

a. Cast-in 

b. Welded 

c. Mechanically Fastened 

3. Pin Mounted connected letters/numerals 

a. Cast-in 

b. Welded 

c. Mechanically Fastened 

4. Internally Lit, Pin Mounted connected letters/numerals 

a. Cast-in 

b. Welded 

c. Mechanically Fastened 

5. Refer to drawings for location and substrate information. 

2. Sign “BI-2” 

a. To read:   “Building __“ (refer to site plan for building #) 

b. Font Style:  Arial 

c. Height:   18” 

d. Depth/Thickness: 1” 

e. Font Style, Size and Text to be verified with Architect and Owner prior to fabrication. 

f. Mounting: 

1. Individual Pin Mounted Letters 

a. Cast-in 

b. Welded 

c. Mechanically Fastened 
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2. Internally Lit, Individual Pin Mounted Letters 

a. Cast-in 

b. Welded 

c. Mechanically Fastened 

3. Pin Mounted connected letters/numerals 

a. Cast-in 

b. Welded 

c. Mechanically Fastened 

4. Internally Lit, Pin Mounted connected letters/numerals 

a. Cast-in 

b. Welded 

c. Mechanically Fastened 

5. Refer to drawings for location and substrate information. 

 Logos: 

a. Artwork to be provided by Owner  

1. Logo, Font Style, Size, and Text to be verified with Architect and Owner prior to 

fabrication. 

b. Mounting: 

1. Individual Pin Mounted Letters 

a. Cast-in 

b. Welded 

c. Mechanically Fastened 

2. Internally Lit, Individual Pin Mounted Letters 

a. Cast-in 

b. Welded 

c. Mechanically Fastened 

3. Pin Mounted connected letters/numerals 

a. Cast-in 

b. Welded 

c. Mechanically Fastened 

4. Internally Lit, Pin Mounted connected letters/numerals 

a. Cast-in 

b. Welded 

c. Mechanically Fastened 

5. Refer to drawings for location and substrate information. 

 

 

PART 3 - EXECUTION 

3.01 INSPECTION/EXAMINATION 

 Verification of Conditions:  

1. Examine areas and conditions under which work is to be performed. 

2. Identify conditions detrimental to proper or timely completion of work and coordinate with 

General Contractor to rectify. 

 Surface: 
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1. Examine and verify that receiving conditions of substrate have no defects or errors, which 

would result in poor or potentially defective installation or cause latent defects in 

workmanship. 

 

3.02 COORDINATION 

 Refer to Division 1 for project coordination requirements. 

 General Contractor shall coordinate work as herein specified, in accordance with drawings and 

as required to complete scope of work with all related trades. 

 

3.03 PREPARATION 

A. Prepare work, substrates, etc. in accordance with manufacturer’s recommendations. 

B. Take all necessary measurements in the field to ensure proper dimensions, layout and location of 

sign. 

C. Coordinate work under this Section with other trades whose work adjoins, combines, or aligns 

with it including, but not limited to: 

1. Lighting. 

 

3.04 INSTALLATION 

A. Prior to installation, carefully inspect and verify that the installed work of other trades is complete 

to the point where this installation may properly commence. 

B. Verify that specified items may be installed in accordance with the approved design. 

C. Sign shall be installed in concrete footing and in compliance with plan details. 

D. Sign shall be constructed in accordance with reviewed Shop Drawings. 

 

3.05 ADJUSTING AND CLEANING 

A. Remove all dust, dirt, finger marks, etc. from finishes, characters and numerals, as recommended 

by manufacturer. 

B. Keep area / site free from accumulated waste materials, rubbish and debris resulting from work 

identified herein.  

1. Upon completion of said work, remove tools, appliances, surplus materials, waste materials, 

rubbish, debris and accessory items used in or resulting from said work, and legally dispose of 

off-site. 

 

3.06 PROTECTION AND CLEAN UP 

 Refer to Division 1 for protection and cleaning requirements. 

 Subcontractor will keep the work areas in a clean and safe condition so his rubbish, waste, and 

debris do not interfere with the work of others. 

 Protect work and materials of this Section prior to and during installation, and protect the 

installed work and materials of other trades. 

 Perform work in accordance with manufacturer’s recommendations, as herein specified and in 

accordance with drawings. 

 In the event of damage, immediately make all repairs and replacements necessary to the approval 

of the Architect and at no cost to the Owner. 

 After completion of work in this section, remove all erection equipment and implements of 

service, and debris.   

 Leave entire area in a neat, clean, acceptable condition. 
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 Provide Guarantee/Warranties and Bonds as required in this specification section and as listed in 

Division 1 closeout submittal procedures. 

 Provide record drawings in accordance with Division 1 closeout submittal procedures. 

 Close out, on-site inspection will be at the discretion of the Architect after he receives the 

General Contractor’s NOTICE of “Certificate of Substantial Completion”. 

 

 

END OF SECTION 
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SECTION 23 00 00 - MECHANICAL GENERAL REQUIREMENTS 

PART 1 – GENERAL 

1.1 CONDITIONS AND REQUIREMENTS 

A. Refer to the General Conditions, Supplementary Conditions, and Division 01 General 

Requirements. 

1.2 SCOPE OF WORK 

A. Provide all labor, apparatus, and materials that are required to provide a complete 

installation as indicated on the drawings and in the specifications, including that 

reasonably inferred for proper execution of this Division.  

B. Consult all other Sections to determine the extent of this work specified elsewhere.  

C. Coordinate all utility requirements for equipment furnished under this Division. 

Rough-in required systems and make final connections. 

1.3 REGULATIONS AND STANDARDS 

A. Install all work to meet or exceed requirements prescribed by governmental bodies 

having jurisdiction and in accordance with all federal, state, and local codes and 

ordinances, and all OSHA requirements. These codes include, but are not limited to 

the latest applicable edition of the following:  

1. California Building Code 

2. California Electrical Code 

3. California Plumbing Code 

4. California Mechanical Code 

5. California Energy Code 

6. California Green Buildings Standard 

7. California Fire Code 

8. National Fire Protection Association 

1.4 QUALITY ASSURANCE 

A. Comply with current governing codes, ordinance and regulations of the Authority 

Having Jurisdiction and the regulations and requirements of the Owner’s insurance 

underwriter.  
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B. Where requirements differ between drawings, specifications, codes and standards, 

apply the more stringent.  

C. Should any change in drawings or specifications be required to comply with 

governing regulations, notify the Architect prior to submitting bid.  

D. After contract is awarded, if minor changes or additions are required by the 

aforementioned authorities, even though such work is not shown on drawings or 

overtly covered in the specifications, they shall be included at the Contractor’s 

expense. 

E. Execute work in strict accordance with the best practices of the trades in a thorough, 

substantial, skillful and well-executed manner by competent workers. Provide a 

competent, experienced full-time Superintendent who is authorized to make 

decisions on behalf of the Contractor.  

F. The Architect or Architect’s Representative may conduct unannounced field reviews 

of any work completed or in progress. A report will be issued for all items that are 

found to be inconsistent with the contract documents. All items in the report shall be 

addressed in writing by the Contractor within two (2) weeks.   

1.5 SAFETY 

A. Contractors must conduct a weekly safety meeting with their employees and 

maintain documentation of attendance and topics of discussion. Contractor shall 

comply with all OSHA regulations. Contractor is required to obtain and pay for 

insurance required to cover all activities withing Contractor’s scope of work. 

1.6 PERMITS, FEES, AND UTILITIES 

A. Secure and pay for all permits, licenses, inspections, and fees required. 

B. Coordinate with other Sections and schedule sequence of accomplishing the work in 

such a manner as not to interrupt existing services and utilities at a time that will 

inconvenience the Owner. Provide Owner a minimum 48 hour notice when utilities 

will be interrupted.  

1.7 PAINTING  

A. See Division 09 for painting.  
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1.8 COORDINATION 

A. Coordinate with work performed by other Sections in order to ensure adequate space 

and proper location of all necessary work on this project whether or not work is under 

this Section. Coordination shall be done prior to order or manufacture of any systems 

or components.  

B. At a minimum, coordinate location of each piece of equipment, requirements for 

access panels, space required for supports, power requirements for each piece of 

equipment, and control requirements for each piece of equipment.  

C. Coordination meetings shall happen within the first two weeks of construction start. 

Coordination meeting minutes shall be submitted to the Architect for review.  

D. Prepare complete set of construction coordination shop drawings indicating 

equipment actually purchased and exact routing of all piping and ductwork. 

Requirement for coordination shop drawings shall not be construed as authorization 

for contractor to make unauthorized changes to Contract Documents. Prior to final 

acceptance, contractor shall submit the coordination shop drawings as part of the 

record drawings. 

E. Wherever the work is of sufficient complexity, prepare additional detail drawings to 

scale to coordinate the work with the work of other trades. At completion, include a 

set of these drawings with the record drawings.  

F. Install the work in cooperation with other trades. Before installation, make proper 

provisions to avoid interferences.  

G. No additional costs will be considered for work which has to be relocated due to 

conflicts with other trades or for additional equipment/parts that need to installed 

due to a lack of coordination prior to, or during, construction.  

PART 2 – PRODUCTS 

2.1 EQUIPMENT AND MATERIALS 

B. Provide products and materials that are new, clean, free of defects, damage and 

corrosion. Inspect all materials and remove defective materials from the site. 

C. Provide materials and equipment bearing the label of, or listed by, the Underwriter’s 

Laboratories (UL), unless the material or equipment is of a type for which label or 

listing service is not provided. 

D. Furnish all materials and equipment of the same type by the same manufacturer. 
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E. Statically and dynamically balance rotating equipment for minimum vibration and 

lowest operating noise level.  

2.2 ALTERNATE EQUIPMENT AND MATERIALS 

A. No substitute materials or equipment may be installed without the written approval 

of the Architect.  

B. Contract documents are based on materials specified and equipment manufacturers 

indicated. Acceptance of alternative equipment manufacturers does not relieve 

Contractor of the responsibility to provide equipment and materials which meet the 

quality and performance stated or implied in the contract documents.  

C. All submittals for substitution must include comparison to show equal with scheduled 

equipment. Submit proposals to supply alternate materials or equipment, in writing, 

with sufficient lead time for review prior to the date equipment must be ordered to 

maintain project schedule.  

D. No increase in the contract price will be considered to accommodate the use of 

alternative equipment, including revisions required by other trades. 

2.3 SUBMITTALS 

A. Submit shop drawings, manufacturer’s data, samples and test reports as specified.  

B. The review of submittals is for general compliance with the design concept and 

contract documents. Comments or absence of comments does not relieve the 

Contractor/Vendor/Manufacturer from compliance with the contract documents. The 

Contractor remains solely responsible for details and accuracy, for confirming and 

correlating all quantities and dimensions, for selecting fabrication processes, for 

techniques of construction, for performing the work in a safe manner, and for 

coordinating the work with that of other trades.  

C. No part of the work shall be ordered, procured, or installed until that work has been 

submitted, reviewed, and returned without comment.  

D. Items indicated in submittal comments shall be provided and installed by contractor. 

E. The Engineer and/or Architect shall review the submitted documents for general 

conformance with the design concept of the project. The review does not relieve the 

Contractor of the responsibility of deviations from the requirements stated in the 

contract documents.  
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F. The Engineer’s and/or Architect’s review shall not be construed as a completed 

detailed check of the work submitted, nor shall it relieve the Manufacturer or 

Contractor of responsibility for errors or omissions of any sort or from the necessity 

of furnishing any work required by the contract documents.  

G. Submittals are not reviewed for quantities, dimensions, weights, fabrication 

processes, construction methods, coordination with work of other trades, 

construction safety practices, service clearance, location of control and electrical 

panels, and other layout constraints. These items shall remain the sole responsibility 

of the Contractor. 

H. A minimum period of ten (10) working days will be required in the Engineer’s office 

each time a submittal is sent for review. Contractor shall prioritize submittal reviews 

where multiple submittals are sent for review. This time period must be considered 

by the Contractor in the scheduling of the work. 

I. Submittals will be returned to indicate appropriate action taken as follows:  

1. No Exceptions Taken. 

2. Make Corrections Noted. No Resubmittal Required. 

3. Revise and Resubmit.  

4. Rejected. 

5. Not Reviewed. 

J. Use electronic form acceptable to Architect for electronic submittals, containing the 

following information: 

1. Project name. 

2. Date. 

3. Name and address of Architect and Engineer. 

4. Name of Owner.  

5. Name, address and contact information of Contractor. 

6. Names and contact information of sub-contractor, manufacturer, and supplier. 

7. Name of entity that prepared submittal.  

8. Category and type of submittal.  

9. Specification Section number and title.  

10. Drawing number and detail references, as appropriate.  

11. Transmittal number, numbered consecutively and revision number clearly 

identified. 
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12. Each item submitted labeled or identified the same as on the drawings.  

K. Identify each sheet of submittal pages (using arrows, underlining or circling) to show 

applicable sizes, types, model numbers, ratings, capacities and options actually being 

proposed. Cross out non-applicable information.  

L. Organize submittals to keep all related items together; break submittal into sections 

and provide appropriate identifying tags on submittal pages to indicate item being 

submitted. 

M. Submit all items related to specification section in single submittal file. Partial 

submittals will be deemed incomplete and not reviewed. 

N. Inadequate or incomplete submittals will not be reviewed and will be returned to the 

Contractor for resubmittal. 

O. Place orders for all equipment in time to prevent any delay in construction schedule 

or completion of project. No additional costs will be considered for any special 

handling charges or expedited processing required for materials or equipment not 

ordered in time. 

2.4 REQUEST FOR INFORMATION 

A. While every effort has been made to coordinate the locations of equipment covered 

under other sections or divisions of these specifications, it is the responsibility of the 

Contractor to coordinate the exact requirements governed by actual job conditions. 

Check all information and report any discrepancies before submitting bid or 

fabricating work.  

B. Report discrepancies in time to avoid unnecessary work, and make changes as 

directed by the Architect.  

C. Do not make changes or additions that are subject to additional compensation 

without written authorization, based upon an agreed price. Any changes made 

without the above-mentioned authorization shall be at Contractor's own risk and 

expense.  

D. Follow manufacturer’s instructions where they cover points not specifically indicated. 

However, if they are in conflicts with these drawings and specifications, obtain 

clarifications from the Architect before starting work. 

E. All requests for information shall be accompanied with Contractor’s proposed 

solution. 
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PART 3 – EXECUTION 

3.1 EXAMINATION OF SITE 

A. The Contract Documents do not make representations regarding the character or the 

extent of the subsoils, water levels, existing structural, mechanical, plumbing, and 

electrical installations, above or below grade, or other sub-surface conditions which 

may be encountered during the work. 

B. Evaluate existing conditions that may affect methods or cost of performing the work, 

based on examination of the site or other information. Failure to examine the 

Drawings or other information does not relieve the Contractor of responsibility for 

satisfactory completion of the work.  

3.2 DRAWINGS 

A. Drawings show general arrangement and location of ductwork, piping, and 

equipment. Drawings are diagrammatic and intended to show approximate location 

and routing. Dimensions on drawings shall take precedence over scaled dimensions 

on drawings. Allow for supports, expansion, and pitch of ducts and piping. Field verify 

all dimensions.  

B. The exact locations of equipment, ducts, piping, and registers shall be ascertained 

from the Architect or the Owner’s representative in the field. The Architect reserves 

the right to make minor changes in the location of ducts, registers, piping, and 

equipment up to the time of installation without additional cost.  

C. Furnish and install any incidental work not shown or specified which can reasonably 

be inferred as part of the work and necessary to provide a complete and workable 

system. This includes any wiring of sensors, switches, etc. 

D. Execute any work or apparatus shown on the Drawings and not specifically 

mentioned in the Specifications, or vice versa. Omission from Drawings or 

Specifications of any minor details of construction, installation, materials, or essential 

specialties does not relieve Contractor from furnishing complete workable system. 

3.3 RECORD DRAWINGS 

A. Contractor shall maintain a complete set of documents on site that are marked up 

during the construction process indicating all changes that have been made. Record 

drawings shall be maintained up to date throughout construction. Indicate clearly all 

work installed differently from that shown. 
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B. Upon completion of work, certify all record drawings with a stamp including the date 

and name of Contractor. Submit one (1) complete, bookmarked, set of electronic 

record drawings to the Architect for final review.  

C. Record drawings must include the following as a minimum: 

1. Actual equipment locations.  

2. Revisions or substitutions to equipment schedules. 

3. Duct/pipe size and routing.  

4. Dimensional changes to drawings. 

5. Revisions to details shown on drawings. 

6. Changes made by RFIs, Addenda, or Change Orders. 

7. Locations of access panels and shut-off valves. 

8. Locations and depths of underground utilities. 

9. Controls sequence of operations. 

3.4 PROTECTION OF BUILDING 

A. Protect new and existing building structures and adjacent finished surfaces during 

construction. Patch, repair, and refinish existing work damaged by work under this 

Division to match adjacent undisturbed areas.  

3.5 DELIVERY, DRAYAGE AND HAULING 

A. Include all drayage, hauling, hoisting, shoring and placement in the building of 

equipment specified and be responsible for the timely delivery of equipment to the 

project as required by the construction schedule.  

B. Provide proper protection and storage of all items and tools required. 

C. If equipment is not delivered or installed at the project site in a timely manner as 

required by the construction schedule, the Contractor shall be responsible for 

disassembly, re-assembly, manufacturer’s supervision, shoring, general construction 

modification, delays, overtime costs, etc. at no additional cost to the Owner.  

3.6 EQUIPMENT AND MATERIAL PROTECTION 

A. Protect the work, equipment, and material of other trades from damage by work or 

workers of this trade, and correct damage caused without additional cost to the 

Owner.  
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B. The Contractor shall be responsible for all work, materials, and equipment until finally 

inspected, tested, and accepted. Protect work against theft, injury, or damage. 

Carefully store material and equipment received on site that is not immediately 

installed.  

C. Cover open ends of work with temporary covers or plugs during construction to 

prevent entry of dust, dirt, water or other obstructing material. Cover and protect 

equipment and materials from damage due to water, humidity, paint, spray-on 

fireproofing, construction debris, etc. Store equipment subject to moisture damage, 

such as insulation or electrical components in dry, heated spaces. 

D. Provide adequate means for fully protecting finished parts of the materials and 

equipment against damage from whatever cause during the process of the work until 

final acceptance.  

E. Do not install damaged items. Take immediate steps to obtain replacement or repair. 

Replace all wet or damp insulation or acoustic lining.  

3.7 QUALITY OF WORK 

A. The quality of work shall be of a standard generally accepted in the respective trade. 

Use only experienced, competent, and properly equipped workers. Replace work 

falling below this standard as directed by the Architect.  

B. Systems shall be worked into a complete and integrated arrangement with like 

elements arranged neatly with adequate head room and passageway free from 

obstructions. 

3.8 CUTTING AND PATCHING 

A. Do not cut, channel or drill unfinished masonry, tile, etc. unless written permission is 

obtained from the Architect. Perform this work in a manner acceptable to the 

Architect. Cutting of structural members or footings is prohibited without the prior 

written consent of the Structural Engineer. 

B. Where cutting, channeling or drilling of floors, walls, partitions, ceilings, or other 

surfaces is necessary from the proper installation, support or anchorage of ductwork, 

piping, or equipment, lay out the work carefully in advance. Repair any damage to 

the building, piping, equipment or finishes using skilled tradesmen for all required 

work. 

C. Provide slots, chases, openings and recesses through floors, walls, ceilings and roofs 

as required. Where these openings are not provided, provide cutting and patching 

to accommodate penetrations. 
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D. Provide sleeves for all ductwork and piping passing through new floors, walls, 

partitions, and any other building construction, of adequate diameter to allow 

minimum of 1” clearance all around between sleeve and ductwork or piping. When 

ductwork or piping is insulated, insulation shall pass continuously through sleeve 

with 1” clearance between insulation and sleeve or hole in existing construction.  

3.9 ACCESS 

A. Damper operators, filters, and indicating equipment or specialties requiring reading, 

adjusting, inspection, repairing, removal, or replacement shall be conveniently and 

accessibly located with reference to finished building.  

B. No dampers, controls, or equipment shall be placed in a location that will be 

inaccessible after the system is complete. Access panels or doors shall be provided 

where required whether shown on Drawings or not.  

C. Access panels shall be 24” x 24” unless otherwise directed, style as selected by the 

Architect. Panels shall have the same acoustic barrier or rating as the construction in 

which panel is installed.  

D. Doors shall be Milcor, Newman or equal, with concealed hinges, screwdriver locks, 

prime coated with rust inhibitive paint, finish painted in field to match adjacent 

surface. Provide key locks where required by Architect/Owner. All access doors shall 

be keyed the same. Doors in walls of toilet rooms shall be stainless steel.  

E. Continuously check installation manuals for clearance and accessibility of equipment. 

No allowance of any kind will be made for negligence on part of Contractor to foresee 

means of installing equipment in proper position.  

3.10 SEISMIC RESTRAINTS  

A. All equipment, ductwork, piping, and materials shall be fastened and securely 

anchored to building structure as required by the Drawings, Specifications, and the 

California Building Code. 

3.11 MANUFACTURER’S DIRECTIONS 

A. Materials and equipment shall be installed in accordance with manufacturer’s 

application and recommendations, requirements, and instructions, and in accordance 

with Contract Documents. 

B. Conflicts between manufacturer’s instructions and Contract Documents shall be 

brought to the Architect’s attention for resolution prior to installation.  
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C. Where requirements indicated in Contract Documents exceed manufacturer’s 

requirements, Contract Documents shall govern.  

3.12 BELT DRIVES 

A. Belt drives for fans and equipment shall consist of “V” belts and sheaves.  

B. Drives that require not more than two belts shall be provided with variable pitch, 

driving sheaves to provide some speed adjustment above and below the normal 

required operating speed; the adjustments to be as near equal as practicable.  

C. Belts shall be furnished in matching sets. 

D. Fan drives for blower-type fans shall be selected for the proper fan speeds required 

for the air volumes specified or shown on the Drawings at the static pressures 

indicated. The static pressures indicated show estimated conditions, which may vary 

under actual operating conditions. Should it be necessary to adjust the fan speeds to 

obtain the proper air volume, the Contractor shall make the necessary changes to the 

drives without additional cost the Owner.  

3.13 ELECTRICAL MOTORS FOR HVAC EQUIPMENT 

A. Provide electric motors for driving the mechanical equipment. Motors shall be of 

proper power, construction and speed to suit the specified equipment.  

B. Motors and motor control equipment shall conform to NEMA standards and shall be 

UL listed. 

C. Coordinate the NEMA type of each motor with the torque and inertia load of the 

equipment served, and the in-rush current characteristics of the motor with the motor 

starter selection, so that all items furnished constitute a complete motor control and 

protection package. Motor shall not operate in the 15% service factor range.  

D. Motors located in ducted air streams or subject to outside air elements shall be totally 

enclosed fan cooled; others shall be open drip-proof design.  

E. Motors used with variable frequency drives shall be designed specifically for use on 

AC inverter power and adjustable speed applications. 

F. Each motor shall be factory-wired to a junction box mounted on the motor or on the 

driven piece of equipment to facilitate single point of field power connection under 

Division 26. 

G. Motors 1/2 HP and smaller shall be rated 120 VAC – single phase – 60 hertz and shall 

be provided with integral thermal overload protection, unless otherwise indicated. 
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H. Motors 3/4 HP and larger shall be rated for 208 VAC or 460 VAC – 3 phase – 60 hertz, 

unless otherwise indicated. 

3.14 COORDINATION WITH ELECTRICAL CONTRACTOR 

A. Coordinate with the Electrical Contractor on furnishing and installing of controls, 

motors, starters, etc. Provide copies of submittal and installation data to Electrical 

Contractor for all items requiring electrical connection. 

B. Furnish and install all line voltage and low-voltage temperature control wiring in the 

Mechanical work, including all interlock wiring between motor starter coils, interlock 

relays, and temperature control equipment. Conduit for temperature control wiring 

shall be responsibility of Mechanical Contractor and shall be of type specified in 

Division 26. 

C. Electrical Contractor shall furnish disconnect switches, motor starters, conduit and 

wiring for line voltage power to the equipment. See Division 26 and Drawings. 

3.15 ELECTRICAL EQUIPMENT AND ELECTRICAL ROOM PRECAUTIONS 

A. Do not install piping, equipment, or ductwork, plumbing, or any piping systems not 

included as part of the electrical work in the following rooms: switchgear, 

transformer, generator, elevator equipment, telephone, fire command, security, 

dimmer or electrical equipment rooms. 

B. Do not install piping, equipment, or ductwork within the code required service space 

for switchboards, disconnects, panelboards, dimmers, control panels, VFDs, individual 

motor controllers, electronics, etc. 

3.16 LUBRICATION 

A. Provide means for lubricating all bearings and other machine parts. If a part requiring 

lubrication is concealed or inaccessible, extend a metallic lubrication tube with 

suitable fitting to an accessible location and identify it with permanent laminated 

plastic nameplates. Identify this location in the maintenance manual. 

B. After installation, properly lubricate all parts requiring lubrication and keep them 

adequately lubricated with a lubricant recommended by the equipment 

manufacturer until Owner acceptance. 
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3.17 EQUIPMENT GUARDS 

A. Provide easily (without tools) removable expanded metal guards for all hot surfaces, 

belts, couplings, exposed fan inlets and outlets, and other moving parts or machinery. 

Provide access openings for greasing, oiling, adjusting, etc. All guards shall comply 

with OSHA requirements and applicable codes. 

3.18 CATHODIC PROTECTION 

A. Install dielectric unions at points in piping where dissimilar metal pipes are connected 

together.  

3.19 PIPING AND EQUIPMENT IDENTIFICATION 

A. Furnish and install engraved nameplates with 1/4” minimum lettering at panel 

mounted control devices, manual control stations, power disconnects, motor starters, 

and pieces of equipment. Nameplates shall be white lettering on black background. 

For outdoor locations, provide brass engraved nameplates or plastic rated for 

outdoor use. 

B. Label each thermostat and switch with equipment connected to the thermostat or 

switch with black lettering on white background.  

C. Each piping system installed under this work shall be identified and the direction of 

flow indicated. Markings shall be applied after all painting, priming, and cleaning of 

the piping and insulation is completed. Labels shall be black lettering on colored 

backgrounds. Lettering shall be easily readable from the floor and background colors 

easily discernible. Furnish labels in every room and every 20’ of pipe length.  

D. Tag all valves with 2” diameter brass tags noting the valve number and contents in 

the pipe. At the completion of the project, provide Owner with a valve listing for all 

valves installed in the project. Valve listing shall note valve tag number, contents in 

the pipe and the areas (room numbers, etc.) that are impacted by valve.  

3.20 GUARANTEE 

A. The Contractor shall guarantee the quality of all work and the quality of the 

equipment and materials in accordance with the provisions of the General Conditions 

and Special Conditions. Should any defects occur during this period, the Contractor 

shall promptly repair or replace defective items as directed by the Architect, without 

cost to the Owner. 

B. Contractor shall be responsible for damage to any part of premises during 

guaranteed period caused by leaks or breaks in work furnished and/or installed under 

this Section. 
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3.21 TESTING  

A. Test all ductwork, equipment, piping, and systems as called for in the Specifications. 

Notify Architect and inspection authorities prior to testing so that they may be 

witnessed. Protect all personnel and equipment during testing.  

3.22 OPENINGS 

A. Locating and sizing of all openings for ductwork and piping through walls, roof, etc. 

shall be done under this Division. Framing of openings shall be done by the 

respective trades in whose work the opening is made. 

3.23 CLEAN-UP 

A. During the course of work under this Division, all rubbish, debris, surplus materials, 

tools, etc. resulting from this work shall be removed from work area and shall be 

disposed of off-site at the end of each working day. The Owner’s premises shall be 

left clean and in a condition acceptable to the Architect. 

B. Clean all work installed under this Contract to satisfaction of Owner. 

C. Remove debris and trash from ductwork, fan units, and all air handling equipment. 

Vacuum clean fan housing, coils, and ducts in vicinity of openings before grilles and 

registers are installed. Replace construction filters with new filters prior to project 

completion. 

3.24 ACCEPTANCE TESTING 

A. Equipment and systems requiring acceptance testing certification for Code 

Compliance shall have Certificate of Acceptance completed and submitted to 

enforcement agency. See Drawings for equipment and systems requiring acceptance 

certification. Tests shall be performed by Certified Mechanical Acceptance Test 

Technician. Contractor shall be responsible for procuring the required test forms from 

the California Energy Commission website.  

B. The acceptance testing procedures must be repeated, and deficiencies must be 

corrected by the contractor until the construction/installation of the specified 

systems conform and pass the required acceptance criteria. 

3.25 OPERATING INSTRUCTIONS AND OPERATOR TRAINING 

A. Provide the services of factory-trained specialists to supervise the operation of all 

equipment and train the Owner’s operating and maintenance personnel.  
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B. Instruct the Owner’s operating personnel in the basis of design, the available 

documentation, the proper starting sequences, operation, shut-down, minor 

adjustments, troubleshooting, recommended spare parts, and regular maintenance 

procedures. 

C. Submit training agenda, schedule and list of representatives to the Owner for review 

ten (10) days prior to training. Confirm attendance at training by sign-in sheet. At a 

minimum, the training agenda shall cover all items required to be provided in the 

operating and maintenance manuals. 

3.26 OPERATING AND MAINTENANCE MANUALS 

A. Provide operating instructions and maintenance manuals for all equipment and 

material furnished under this Division.  

B. Provide the following equipment and maintenance information where applicable: 

1. Systems and Equipment Controls – describe sequence of operation and 

diagram controls as required. 

2. Identifying equipment manufacturer, product name, and model number. 

3. Locations. 

4. Wiring Diagrams. 

5. Lubrication Charts. 

6. Manufacturer’s recommended operating and maintenance instructions, with 

all non-applicable information deleted. 

7. Assembly and disassembly instructions. 

8. Startup procedures. 

9. Routine and normal operating instructions. 

10. Normal and emergency shutdown instructions. 

11. Troubleshooting diagnostic instructions. 

12. Parts list and recommended spare parts including name and address of source 

of supply. 

C. Contractor must start compiling above data immediately upon approval of submittals 

for equipment and materials. 

D. Submit one (1) electronic copy of operating and maintenance manuals, indexed and 

bookmarked, for review by Architect/Engineer. 
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E. Submit three (3) complete sets of bound hard copies of operating and maintenance 

manuals, and one (1) electronic copy to Owner within thirty (30) days of issuance of 

final occupancy permit.  

 

END OF SECTION 23 00 00 



Mt Diablo Unified School District   Project # 23119.01 

Meadow Homes Elementary Campus Modernization 

Construction Documents – Increment 01  

 

Heating, Ventilating, Air Conditioning         23 05 00 - 1 

SECTION 23 05 00 - HEATING, VENTILATING, AIR CONDITIONING  

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS 

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

Supplementary Conditions, Division 01, and Division 23 Sections apply to this Section. 

1.2 SCOPE OF WORK 

A. Provide labor, materials, equipment, and services to furnish and install complete 

mechanical systems which shall include, but not limited to equipment, ductwork, 

piping, accessories, insulation, and supports.  

1.3 SUBMITTALS 

A. Submit for review, within fifteen (15) days after signing Contract, the required number 

of copies of a complete list of materials proposed for use. This list includes: 

1. Packaged Air Conditioner. 

2. Packaged Heat Pumps. 

3. Furnaces. 

4. Cooling Coils. 

5. Condensing Units. 

6. Split Systems.  

7. Fans.  

8. Ductwork. 

9. Duct Insulation and Lining. 

10. Dampers and Duct Accessories. 

11. Flue Vent and Combustion Air Intake. 

12. Filters. 

13. Diffusers, Registers, and Grilles. 

14. Louvers. 

15. Refrigerant Piping.  

16. Mechanical Supports. 

17. Controls. 
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B. No substitute materials or equipment shall be installed without the written approval 

of the Architect.  

C. No increase in the contract price will be considered to accommodate the use of 

alternative equipment, including revisions required by other trades. 

D. Submit test reports on all systems tested. Tests required by Authorities Having 

Jurisdiction over the work shall be submitted on appropriate forms to the satisfaction 

of such authorities. 

PART 2 – PRODUCTS 

2.1 HVAC EQUIPMENT  

A. See Schedules on Drawings for equipment data. Furnish and install all equipment in 

accordance with Drawings, manufacturer’s recommendations, and all applicable 

codes.  

2.2 FILTERS 

A. Filters shall be 2”-thick of size and number required for equipment and selected for 

300 FPM velocity.  

B. Filters shall be throwaway type, Class 2 UL listed. 

C. Filters shall be minimum MERV 13 based on ASHRAE Standard 52.2 test method.  

2.3 DUCTWORK 

A. Comply with latest edition of SMACNA HVAC Duct Construction Standards, Metal 

and Flexible for acceptable materials, material thicknesses, and duct construction 

methods, unless otherwise indicated. Comply with NFPA 90A when ducts traverse 

through smoke zones. 

B. Comply with UL 181 and California Energy Code Section 120.4 requirements for air 

distribution ducts and plenums. 

C. Ducts shall be minimum 24 gauge thickness. Ducts shall be constructed for 2500 FPM 

maximum velocity and static pressure classes as follows:  

1. Supply Ducts: +3 inch w.g. 

2. Return Ducts: - 2 inch w.g. 

3. Exhaust Ducts: -2 inch w.g. 

D. Longitudinal seams: Groove and Pittsburgh lock seams and slip joints shall be used.  
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E. Duct Connections: Ductmate industries “Ductmate 35” and “Ductmate 45”. Ductmate 

“Spiralmate” for round duct. Ductmate “Ovalmate” for oval duct.  

F. Duct sealing shall be DP 1010 water based duct sealant or other equal and SMACNA 

approved foil-backed pressure sensitive tape or other equal. 

G. Flexible ducts shall be UL 181 and Class I air duct in compliance with SMACNA HVAC 

Duct Construction Standards, Metal and Flexible, and NFPA 90A and 90B.  

H. Flexible ducts shall be two-ply vinyl film supported by helically wound spring-steel 

wire, R4.2 fiberglass insulation, exterior reinforced laminated vapor barrier film. Duct 

shall be rated for +2 inch w.g., -1 inch w.g., 4000 FPM maximum velocity, and -10°F 

to +160°F. Flame Spread less than 25, Smoke Developed less than 50.  

2.4 DUCT INSULATION AND LINING 

A. All duct insulation and lining shall comply with California Energy Code Section 120.4 

requirements for air distribution ducts and plenums.  

B. Insulation shall conform to NFPA 90A and 90B, and UL 181, Class I. Insulation shall 

have Flame Spread not over 25 and Smoke Developed of not over 50. 

C. Wherever external duct insulation is specified and internal acoustic treatment of 

equivalent insulating effect is also required by the Drawings or Specification for the 

same location, the external insulation may be omitted.  

D. Acceptable Manufacturers: Johns Manville, Owens Corning or approved equal.  

E. Acoustic Duct Liner: 1” thick, R4.2 in directly conditioned space and 2” thick, R8.0 in 

unconditioned space or outdoors. Owens Corning Quiet R, or approved equal.  

F. Duct Insulation: 3” thick, R8.3 in unconditioned space and 1 1/2” thick, R4.2 for 

indirectly conditioned space. Owens Corning SoftR Ductwrap FRK, or approved equal.  

G. Duct Insulation Outdoor: 2” thick rigid board fiberglass, R8.7 with 0.016 inch thick 

sheet Aluminum jacket.  

2.5 REGISTERS, DIFFUSERS AND GRILLES 

A. Acceptable manufacturers: Titus, Krueger. 

B. Registers, diffusers, and grilles shall be as indicated on Drawings. Drawings and 

schedules indicate specific requirements of air inlets and air outlets. Other 

manufacturers’ products with equal quality, appearance, finish, and performance 

characteristics may be considered. 
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C. Registers shall have adjustable air pattern for setting in field to match field conditions. 

Redirect air pattern when required.  

D. Refer to Architectural Drawings and Specifications for reflected ceiling plans, 

elevations, wall and ceiling type and construction. Coordinate frame and border types 

to accommodate the wall or ceiling specified or shown on the Architectural Drawings. 

E. Registers, diffusers, and grilles in fire-rated ceilings or walls shall be all-steel 

construction. 

2.6 DAMPERS AND DUCT ACCESSORIES 

A. Acceptable manufacturers: 

1. Dampers: Ruskin, Air Balance Inc, Pottorff, or approved equal. 

2. Acutuators: Belimo, Honweywell, or approved equal.  

3. Turning vanes: Ductmate industries, Duro Dyne, or approved equal.  

4. Flexible connectors: Duro Dyne, Ventafabrics, or approved equal. 

5. Duct access doors: Ductmate industries, Ward industries, or approved equal.  

6. Backdraft dampers: Ruskin, Greenheck, Air Balance Inc, or approved equal.  

7. Fire dampers: C&S Air products, or approved equal. 

B. Provide volume dampers as specified or shown on the Drawings for proper balancing 

and distribution of air. Provide single blade dampers in ducts 24 inches in width or 

less, or 12 inches in height or less. Provide multiple blade, opposed blade design, 

dampers for all other duct sizes. Coordinate with the balancing contractor and 

provide additional dampers required for proper air balance.  

C. Dampers shall be galvanized steel construction and shall be minimum 2 gauges 

thicker than duct gauge. Damper shall be pivoted to turn easily, provided with 

operating handles and locking devices mounted on the outside of the duct in an 

accessible location. Dampers shall be reinforced for rigidity.  

D. Damper actuators for control dampers shall be modulating, 24V power supply, 0-10V 

DC control input, weatherproof construction.  

E. Turning vanes shall comply with SMACNA HVAC Duct Construction Standards, Metal 

and Flexible for vanes and vane runners. Vane runners shall automatically align vanes.  

F. Manufactured Turning Vanes: Fabricate 1 1/2” wide, double vane, curved blades of 

galvanized steel construction set to 3/4" o.c. Support with bars perpendicular to 

blades set 2” o.c. and set into vane runners suitable for duct mounting.  
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G. Flexible duct connectors shall be flame retardant fabrics, coatings, and adhesives 

complying with UL 181, Class I. Where exposed to weather, fabric shall be double 

coated with weatherproof, synthetic rubber resistant to UV rays. 

H. Duct access doors shall be airtight and suitable for duct pressure class, constructed 

of galvanized steel with insulation fill as integral part of appropriate thickness. Include 

cam latches, sash locks, and hinges such that doors can easily be opened without 

tools. Seal around frame with neoprene or foam rubber.  

I. Backdraft dampers shall be multi blade, parallel action gravity balanced, or adjustable 

counter-balance weighted dampers. Dampers shall have center pivoted blades of 

maximum 6” width, with sealed edges, assembled in rattle free manner with 90-

degree stop. Provide with adjustment device to permit setting for varying differential 

static pressure.  

J. Fire dampers shall be UL listed and conforming to NFPA 90A. Dampers shall be 

factory installed in sleeves. Dampers shall be arranged to close automatically upon 

operation of listed fusible link.  

2.7 REFRIGERANT PIPING 

A. Refrigerant line kits: Soft-annealed copper suction and liquid lines factory cleaned, 

dried, pressurized, and sealed. Factory insulated lines with flared fittings at both ends. 

Mueller Streamline Co., JMF Company, or approved equal.  

B. Refrigerant pipe insulation shall be flexible closed cell elastomeric foam complying 

with ASTM C543 with UV retardant, and resistant to mold and mildew.  

C. Both suction and liquid lines shall be insulated outdoors and in exposed indoor 

locations. Concealed Indoor liquid lines may omit insulation for cooling only units. 

D. Outdoor piping shall have insulation covered with .016 inch thick aluminum jacket.  

E. Indoor exposed piping shall have insulation covered with smooth PVC jacketing, 

painted per Architect’s directions. 

F. Refrigerant pipe insulation shall meet requirements of California Energy Code Section 

120.3. 

2.8 FLUE VENT AND COMBUSTION AIR INTAKE 

A. Flue pipe at condensing gas fired equipment shall be schedule 40 PVC with solvent 

weld fittings per ASTM D1785. 

B. Flue pipe at non-condensing gas fired equipment shall be type B double wall metal 

vent complying with NFPA 211. 
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C. Combustion air intake pipe for condensing gas fired equipment shall be schedule 40 

PVC with solvent weld fittings per ASTM D1785. 

D. Combustion air intake for non-condensing gas fired equipment shall be sealed single 

wall galvanized pipe. 

E. All components and assemblies shall be UL listed. All fittings, accessories, support 

assemblies etc. shall be fabricated from same materials and design as vent pipe; all 

listed for same assembly.  

2.9 LOUVERS 

A. Provide louvers complying with requirements specified, as demonstrated by testing 

manufacturer’s stock units identical to those provided, except for length and width 

according to AMCA 500-L.  

B. Verify actual dimensions of openings by field measurements before fabrication. 

C. Louvers shall be fixed, formed-metal. Horizontal, drainable blade: 

1. Acceptable Manufacturers: Airolite Company, Construction Specialties, 

Pottorff, Greenheck, or approved equal.  

2. Louver Depth: 4 inches.  

3. Frame and Blade Material and Nominal Thickness: Aluminum or Galvanized-

steel sheet not less than 20 gage (0.0359 inch) for frames and 20 gage (0.0359 

inch) for blades. 

4. Mullion Type: Exposed.  

D. Air Performance: Not more than 0.15 inch w.g. static pressure drop.  

E. Fasteners: Use types and sizes to suit installation conditions.  

F. AMCA Seal: Mark units with AMCA Certified Ratings Seal.  

G. Provide bird screening at interior louver face. 

1. Bird Screening: Aluminum or Galvanized steel, 0.5 inch square mesh, 0.041 

inch wire. 

2. Louver Screen Frames: Fabricated with mitered corners to louver sizes 

indicated. Non-rewirable, U-shaped frames with same kind and form of metal 

as indicated for louver. Same finish as louver.  
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2.10 HANGERS AND SUPPORTS 

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

manufacturers or other approved equal:  

1. B-Line. 

2. Mason West. 

3. Unistrut. 

4. Power Strut. 

5. Hilti. 

B. Qualify welding processes and operators according to ASME Boiler and Pressure 

Vessel Code. Comply with AWS D1.1 procedures for field welding.  

C. Duct attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; 

compatible with duct materials. 

2.11 SLEEVES 

A. Construct sleeves for pipes passing through walls, floors, partitions, hung or furred 

ceilings, etc. of minimum 18 gage galvanized steel, flanges on each side of wall, 

partition, hung or furred ceiling, etc.  

B. Provide standard weight galvanized steel pipe sleeves with welded anchor flanges at 

foundation walls and reinforced concrete or masonry walls. 

C. Provide 20 gage galvanized sheet metal sleeves for round ductwork passing through 

masonry or concrete construction. Rectangular ductwork shall be provided with 

framed openings through floor and wall construction.  

D. Install escutcheons at exposed piping through floors, ceilings, walls and partitions in 

finished areas, within cabinets and millwork, and piping through all fire-rated 

separations.  

2.12 CONTROLS 

A. Furnish and install programmable thermostats where indicated. Coordinate exact 

locations with Architect.  

B. If indicated on Drawings, provide thermostats by specified manufacturer.  

C. Thermostats shall comply with latest edition of California Energy Code for demand 

responsive capabilities and occupancy monitoring if required. 

D. Mount thermostats 48 inches above finished floor. 
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E. Control wiring shall be installed per manufacturer’s instructions and wiring diagrams. 

Wiring in walls and exposed spaces shall be in conduit and in accordance with 

Division 26. Wiring above ceiling shall be plenum rated cable complying with NFPA 

70.   

F. Provide and install heavy duty lockable thermostat cover for assembly areas, 

gymnasiums, and any other public areas required by Owner.  

2.13 PAINTING 

A. See Division 09 for painting.  

B. Prime and paint diffuser boot and duct interiors where visible through grilles with a 

matte black finish. 

C. Prime and paint exposed ductwork, supports, and registers where required by the 

Architect.  

D. Prime and paint louver or grille interiors where required by the Architect.  

PART 3 – EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions for compliance with requirements for installation 

clearances, tolerances and other conditions affecting performance of work.  

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

3.2 EQUIPMENT INSTALLATION 

A. Equipment shall be installed level, on curbs or supports as required and/or indicated 

on Drawings and in accordance with manufacturer’s instructions and 

recommendations.  

B. Equipment shall be installed in locations shown and as complete assemblies with 

adequate service clearances for access and maintenance as required by codes and 

equipment installation manuals. 

3.3 AIR TERMINAL UNIT INSTALLATION 

C. Install air terminal units according to NFPA 90A. 

D. Install air terminal units level and plumb. Maintain sufficient clearance for normal 

service and maintenance. 
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E. Connect reheat coil to supply piping with shutoff valve, strainer, control valve, union 

or flange, flexible piping connectors and to return piping with shutoff valve, 

balancing valve, union or flange and flexible piping connectors. 

F. Mount DDC controllers on air terminal units and connect low voltage wiring between 

unit and BMS. 

G. Label each air terminal unit with drawing designation, nominal airflow, maximum and 

minimum factory set airflows and coil type. 

3.4 DUCTWORK INSTALLATION 

A. All ductwork gauges, joints, reinforcing, and other details shall be in accordance with 

latest edition of SMACNA manuals unless otherwise specified.  

B. Duct dimensions are net, inside, clear dimensions. For internally lined ducts, add 

lining thickness to determine metal duct dimensions.  

C. Provide minimum 24-gauge sheet metal construction for ducts. Construct ducts with 

NFPA 90A gauges when traversing smoke zones.  

D. Construct ducts of galvanized sheet metal, except where otherwise indicated or 

specified.  

E. Construct all ductwork to dimensions indicated, straight and smooth on the inside 

with neatly finished joints lapped in direction of travel.  

F. Construct all ductwork to avoid sharp duct edges. Edges shall be sufficiently rounded 

and where not possible, sharp edges shall be covered with edge protectors. 

G. Fabricate changes in direction, both horizontal and vertical, to permit easy airflow.  

H. At exposed duct penetrations of walls, floors and ceilings, provide sheet metal angle 

type escutcheons fastened to the duct only.  

I. Duct Openings: Provide openings where required to accommodate thermometers, 

smoke detectors, controllers, wiring, conduit, tubing, etc. insert through air-tight 

rubber grommets.  

J. Provide pitot tube openings where required for testing of systems. Include threaded 

metal cap, spring loaded cap or threaded plug to eliminate any air leakage. 

Coordinate locations of openings with balancing contractor. 

K. Install ductwork to clear all obstructions, preserve headroom, and keep openings 

clear. Install exposed ducts as high as possible. Coordinate with other trades to 

maintain minimum 7’-6” clearance above finished floor, unless otherwise indicated. 
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L. Install ducts unless otherwise indicated, vertically or horizontally and parallel and 

perpendicular to building lines; avoid diagonal runs. 

M. Coordinate layout with suspended ceiling, lighting layouts, and similar finished work.  

N. Install dampers in branch duct for all air inlets and outlets at accessible location. 

Dampers shall be capable of adjustments and of being locked into position.  

O. Use radius elbows in rectangular ductwork unless otherwise indicated. Centerline 

radius shall be a minimum 150 percent of duct width. Where space does not permit 

duct radius, install square elbow with turning vanes.  

P. Ends of ducts shall turn over 3/4” for airtight connections between ducts and grilles. 

The ducts and grilles shall have separate sets of screws. Register frames and ends of 

ducts shall be properly placed before finishing is begun.  

Q. All ducts shall be supported per SMACNA HVAC Duct Construction Standards. 

Supports and seismic bracing shall be in accordance with drawings, specifications, 

and the California Building Code.  

R. Ducts exposed to weather shall be completely waterproof with outdoor vapor barrier 

mastic over tape at all joints and seams. Slope entire top of duct down towards sides 

and coordinate duct slope with roof slope. Arrange standing seam, joints, and flanges 

to prevent accumulation, ponding or pooling of water. 

S. Seal joints and seams of ductwork airtight to SMACNA seal classifications. 

T. Protect all ductwork and interiors of ducts shall be clean and free from foreign 

materials until building is enclosed.   

U. All ductwork and sealing shall comply with California Energy Code Section 120.4 

requirements for Air Distribution System Ducts and Plenums. 

3.5 DUCT SEALING 

A. Duct systems shall be sealed to a leakage rate not to exceed 6 percent of the nominal 

air handler air flow rate.  

B. Ductwork for constant volume systems that have more than 25 percent of the total 

duct surface area located outdoors or in unconditioned space shall have the duct 

leakage confirmed through HERS field verification and diagnostic testing.  

C. New duct systems not subject to testing shall meet duct leakage requirements of 

CMC 603.9.2. 
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3.6 FLEXIBLE DUCTWORK INSTALLATION 

A. Flexible ductwork shall be installed with no runs of more than 5’-0” in length and 

shall be used only at register connections.  

B. Flexible duct shall be installed in fully extended condition, free of sags and kinks, 

using only minimum length required to make connection. Bends greater than 90° are 

not allowed.  

C. Flexible duct shall be full size of branch. Any change in size to match terminal 

connection shall be made at terminal. Connect to duct collars, terminal unit 

connections and air inlets and outlets per manufacturer’s instructions.  

D. All connections shall be sealed with high pressure duct sealer and secured with 3/8” 

nylon straps around inside liner of flexible duct.  

E. Flexible ducts shall be supported at or near mid-length with 2” wide, 28 gauge steel 

hanger collar attached to the structure with an approved duct hanger. Installation 

shall minimize sharp radius turns or offsets.  

3.7 DUCT INSULATION AND LINING INSTALLATION 

A. Concealed ductwork shall be insulated with fiberglass ductwrap.  

B. Provide acoustic lining where indicated on Drawings.  

C. All supply and return ductwork shall be insulated, or acoustically lined on the inside 

when ductwork is exposed.  

D. Exhaust duct need not be insulated. Outside air duct indoors need not be insulated. 

Outside air duct installed outdoors shall be insulated. 

3.8 DUCT ACCESSORIES INSTALLATION 

A. Flexible connections shall be installed on inlet and outlet duct connections of fans, 

air conditioning units, furnaces, and all other HVAC equipment. Fabric shall be of 

weight and strength for service required, properly fitted to render connection airtight. 

Fabric of sufficient width to provide minimum 4” between connected items.  

B. Install backdraft dampers on exhaust fans or exhaust ducts nearest to outside and 

where indicated. Install backdraft dampers at roof hoods or louvers connected to 

ductwork.  

C. Install duct access doors to allow for inspecting, adjusting, and maintaining 

accessories and terminal units. Access doors shall be large enough for maintenance. 
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3.9 FILTER INSTALLATION 

A. Filter boxes shall have hinged access panels and shall allow tool-less entry.  

B. Filter boxes shall be installed such that they are easily accessible and allow 

unimpeded removal and installation of filters without interference with other 

obstacles.  

C. Filter boxes shall accommodate 2” thick filter installation.  

D. Filter boxes shall be installed with air tight seals and the access door shall fully close 

with a seal to prevent infiltration of air. 

3.10 REGISTERS, DIFFUSERS, AND GRILLES INSTALLATION 

A. Locations indicated on the Architectural Drawings shall take precedence. For lay-in 

ceiling panels, locate in the center of the panel. Where architectural features or other 

items conflict with installation, notify Architect for a determination of final location.  

B. Install with airtight connection to ducts and to allow service and maintenance of 

dampers, air extractors, and fire dampers.  

C. After installation of diffusers, registers, and grilles, inspect exposed finish. Clean 

exposed surfaces to remove burrs, dirt, and smudges. Replace diffusers, registers, and 

grilles that have damaged finishes.  

D. Install diffusers, registers, and grilles level and plumb, according to manufacturer’s 

written instructions.  

E. All visible interior surfaces of registers, diffusers, and grilles shall be painted flat black.  

F. All visible exterior surfaces of registers, diffusers, and grilles shall be factory off-white 

finish as standard. Where required by Architect, provide in a color as selected by 

Architect or provide prime-painted for field painting.  

3.11 REFRIGERANT PIPING INSTALLATION 

A. Refrigerant pipe installation shall comply with latest editions of ASHRAE 15 and ASME 

B31.5. 

B. Install piping in accordance with manufacturer’s instructions and good practices.  

C. Install piping adjacent to unit to allow access to unit for service and maintenance. 
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D. Where required, provide or install additional refrigerant charge per equipment  

manufacturer’s requirements. After installation, charge system and test for leaks. 

Repair leaks and retest until no leaks exist.  

E. Install piping as short and direct as possible, with a minimum number of joints and 

fittings. 

F. Support exposed piping tight to wall with strut channels and pipe clamps. Support 

concealed pipe on hanging pipe supports, provide bracing where required.  

G. Support roof piping at sufficient intervals to prevent pipe sag.  

H. Route piping in orderly manner, parallel to building structure, and maintain gradient. 

Group piping whenever practical at common elevations and locations. Install piping 

to conserve space and avoid interference with use of space.  

I. Slope piping one percent in direction of oil return. Provide suction traps at base of 

suction risers where required. 

J. Piping shall be cut accurately to measurements established at job site and worked 

into place without springing or forcing, allowing for proper head room.  

K. Install piping to allow for expansion and contraction without stressing pipe, joints, or 

connected equipment.  

L. Install sleeves for piping and tubing penetrations of walls, ceilings, and floors. Install 

escutcheons for piping and tubing penetrations of walls, ceilings, and floors. 

M. Install insulation without any gaps or cracks and use contact adhesive recommended 

by manufacturer at joints and connections.  

N. When the thickness of insulation is reduced, for example at support hangers, 

reinforce the reduced thickness with additional insulation.  

O. Seal longitudinal seams and end joints of insulation with manufacturer’s 

recommended adhesive to eliminate openings in insulation. Installation to maintain 

a continuous vapor barrier. 

P. Where metal jackets are indicated for insulation, install with 2 inch overlap at 

longitudinal seams and end joints. Overlap longitudinal seams arranged to shed 

water. Seal end joints with weatherproof sealant recommended by insulation 

manufacturer. Secure jacket with stainless steel bands 12 inches on center at end 

joints.  
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Q. Use insulated pipe clamps and insulated pipe supports to provide continuous 

insulation throughout. No section of bare pipe shall come in contact with other 

metals. 

R. Brazed joints: Construct joints according to AWS C3.4M/C3.4. 

1. Provide brazing for refrigerant piping system using AWS A5.8/A5.8M, Bag-1 

with 15 percent silver, 80 percent copper and 5 percent phosphorous. 

2. Clean surfaces to be jointed of oil, grease, rusts, and oxides.  

3. Any joints showing evidence of overheating, cracking, poor penetration, or 

other defects of fit-up or workmanship shall be replaced as directed by the 

Architect at the contractor’s expense.  

3.12 FLUE VENT AND COMBUSTION AIR INTAKE INSTALLATION 

A. Install all required flues and combustion air intake at gas fired equipment in 

accordance with manufacturer’s instructions and applicable codes.  

B. Comply with minimum clearances from combustibles and minimum termination 

heights according to product listing, NFPA, or local codes; whichever is most 

stringent.  

C. Support at intervals recommended by manufacturer to support weight of pipe and 

all accessories.  

D. Seal between sections according to manufacturer’s written instructions using sealant 

recommended by manufacturer.  

E. After completing installation, inspect finish. Remove burrs, dirt, and construction 

debris. Repair damaged finished.  

3.13 LOUVERS INSTALLATION 

A. Assemble louvers in factory to minimize field splicing and assembly. Disassemble 

units as necessary for shipping and handling limitations. Clearly mark units for 

reassembly and coordinated installation.  

B. Maintain equal louver blade spacing to produce uniform appearance.  

C. Comply with SMACNA’s Architectural Sheet Metal Manual for fabrication, 

construction details, and installation procedures.  

D. Locate and place louvers level, plumb, and at indicated alignment with adjacent work.  

E. Use concealed anchorages where possible.  
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F. Form closely fitted joints with exposed connections accurately located and secured.  

G. Protect unpainted galvanized and nonferrous metal surfaces that will be in contact 

with concrete, masonry, or dissimilar metals from corrosion and galvanic action by 

applying a heavy coating of bituminous paint or by separating surfaces with 

waterproof gaskets or nonmetallic flashing.  

H. Install concealed gaskets, flashings, joint fillers, and insulation as louver installation 

progresses where watertight louver joints are required.  

3.14 HANGERS AND SUPPORTS INSTALLATION 

A. All equipment, plenums, registers, ductwork, and piping shall be securely anchored 

to building structure and seismically braced as required by the Drawings and 

Specifications.  Comply with OSHPD Preapproval of Manufacturer’s Certification 

OPM-0295-13 and OPM-0052-13, and the California Building Code. 

B. Comply with SMACNA HVAC Duct Construction Standards – Metal and Flexible for 

hanger rod or sheet metal strap sizes and spacing for duct supports. 

C. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, 

washers, and other accessories.  

D. Install lateral bracing with pipe hangers and supports to prevent swaying.  

E. Install hangers and supports so piping live and dead loads and stresses from 

movement will not be transmitted to connected equipment.  

F. Install hangers and supports to allow controlled thermal and seismic movement of 

piping systems, to permit freedom of movement between pipe anchors, and to 

facilitate action of expansion joints, expansion loops, expansion bends, and similar 

units. 

G. Install hangers and supports to provide indicated pipe slopes. 

H. Adjust hangers to distribute loads equally on attachments.  

I. Trim excess length of continuous-thread hanger and support rods to 1 1/2 inches.  

J. Perform all welding in accordance with standards of the American Welding Society. 

Clean surfaces of loose scale, rust, paint or other foreign matter and properly align 

before welding. Use wire brush on welds after welding.  
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3.15 TESTING 

A. Comply with more stringent of system manufacturer’s requirements and requirement 

indicated herein.  

B. Provide the Architect with certified copies of the test results in written format. At a 

minimum include the date of the test, witnesses present, sections tested, length of 

tests, starting and final pressures. 

C. After completion of refrigerant piping installation, pressurize piping systems to a test 

pressure of not less than 600 psig using dry nitrogen.  

D. Successful testing shall maintain the test pressure for a continuous and uninterrupted 

period of 24 hours.  

E. After completion of pressure testing evacuate piping systems using a vacuum pump 

with a check valve. Maintain test pressure per manufacturer’s requirements for a 

continuous and uninterrupted period of one (1) hour.  

F. Prepare and submit test reports to the Architect for project record. 

G. Charge the refrigerant piping system following system manufacturer’s written 

instructions. Total refrigerant charge shall be recorded and permanently displayed at 

the system’s outdoor unit.  

3.16 ADJUSTING  

A. Adjust equipment and components to function smoothly, and lubricate as 

recommended by manufacturer. 

B. Adjust initial temperature setpoints. Adjust initial airflow settings and discharge 

airflow patterns.  

C. Set field adjustable switches and circuit breaker trip ranges according to 

manufacturer’s written instructions. 

3.17 FIELD QUALITY CONTROL 

A. Engage a factory authorized service representative to inspect field assembled 

components and equipment installation, including piping and electrical connections. 

Provide a written report of inspection to the Architect.  

B. Engage a factory authorized service representative to perform startup service. 

Complete installation and startup checks according to manufacturer’s written 

instructions. Provide completed startup sheets for each piece of equipment to the 

Architect. 
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3.18 TRAINING AND O&MS 

A. Refer to Section 23 00 00 Mechanical General Requirements and Division 01 for 

Training requirements, Operating and Maintenance Manuals, and other Closeout 

procedures. 

 

END OF SECTION 23 05 00 
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SECTION 23 08 00 - COMMISSIONING OF HVAC SYSTEMS 
 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS 

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

Supplementary Conditions and other Division 23 Specification Sections, apply to 

this Section. 

1.2 SCOPE OF WORK 

A. Work includes performing commissioning process requirements for HVAC systems 

including mechanical controls, assemblies, and equipment. 

B. Refer to Section 01 91 00 General Commissioning Requirements for general 

commissioning process requirements. 

1.3 DEFINITIONS 

A. See 01 91 00 General Commissioning Requirements for definitions. 

1.4 CONTRACTOR’S RESPONSIBILITIES 

A. See 01 91 00 General Commissioning Requirements for contractors’ and 

subcontractors’ responsibilities. 

B. Provide training on each piece of commissioned equipment. See 01 91 00 for 

training details. 

1.5 CA RESPONSIBILITIES 

A. See 01 91 00 General Commissioning Requirements for CA responsibilities 

1.6 COMMISSIONING DOCUMENTATION 

A. Provide the following information to the CA for inclusion in the commissioning plan: 

1. Identification of installed systems, assemblies, equipment, and components 

including design changes that occurred during the construction phase. 

2. Schedule for completing construction checklists and manufacturer's prestart 

and startup checklists for HVAC systems, assemblies, equipment, and 

components to be commissioned. 
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B. Provide the following as discussed in Section 01 91 00, General Commissioning 

Requirements to General Contractor: 

1. Completed system readiness checklist for each piece of commissioned 

equipment. Completion of system readiness checklist, O&M manual start-up 

checklist, and any manufacturer provided field start-up checklists. 

2. Verification to GC readiness certifying that HVAC systems, subsystems, 

equipment, and associated controls are ready for functional testing. 

3. Corrective action documents resulting from issues in the Commissioning 

Issues Log or deficiencies found from completing the start-up plan. 

1.7 SUBMITTALS 

A. Updated submittals: keep the CA informed of all changes to the control system 

documentation made during programming and setup. 

B. Certificates of readiness (completion of the system readiness checklist) to General 

Contractor for review by CA. 

C. Written training plan for review by A/E and CA prior to training. See Section 01 91 

00 General Commissioning Requirements for specific items to be included in the 

training plan. 

D. Provide O&M manuals to GC for submission to CA. These are required prior to 

development of the system readiness checklists. 

PART 2 – PRODUCTS 

2.1 TEST EQUIPMENT 

A. Provide all standard testing equipment required to perform startup and initial 

checkout and required functional performance testing. 

B. Equipment-specific tools: where special testing equipment, tools and instruments 

are specific to a piece of equipment, are only available from the vendor, and are 

required in order to accomplish startup or functional testing, provide such 

equipment, tools, and instruments as part of the work at no extra cost to owner; 

such equipment, tools, and instruments are to become the property of owner. 
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PART 3 – EXECUTION 

3.1 PARTICIPATION 

A. The contractor shall provide skilled technicians to startup and debug all systems. 

These same technicians shall be made available to assist the Commissioning 

Authority in completing the commissioning program. Contractor(s) shall ensure that 

the qualified technician(s) are available and present during the agreed upon 

schedules to complete the necessary tests, adjustments, and/or problem 

resolutions. 

B. System performance problems and discrepancies may require additional technician 

time, Commissioning Authority time, reconstruction of systems, and/or replacement 

of system components. The additional technician time shall be made available for 

subsequent commissioning periods until the required system performance is 

obtained. 

3.2 TESTING PREPARATION 

A. Cooperate with the CA in development of the functional test procedures. 

B. Certify that HVAC systems, subsystems, and equipment have been installed, 

calibrated, and started and are operating according to the Contract Documents. 

C. Certify that HVAC instrumentation and control systems have been completed and 

calibrated, that they are operating according to the Contract Documents, and that 

pretest set points have been recorded. 

D. Certify that testing, adjusting, and balancing procedures have been completed and 

that testing, adjusting, and balancing reports have been submitted, discrepancies 

corrected, and corrective work approved. 

E. Set systems, subsystems, and equipment into operating mode to be tested (e.g., 

normal shutdown, normal auto position, normal manual position, unoccupied cycle, 

emergency power, and alarm conditions) as required in functional testing. 

F. Provide test holes in ducts and plenums where directed by testing and balance 

subcontractor to allow air measurements and air balancing. Provide approved 

plugs. 

G. Provide temperature and pressure taps according to contract documents for testing 

and balance, and commissioning tests. 

H. Provide input to GC on construction schedule to include division pipe and duct 

system testing, flushing, and cleaning. Provide input on equipment start-up and 

testing and balance schedule to GC. Notify the CA when these items are scheduled. 
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I. Check safety cutouts, alarms, and interlocks with smoke control and life-safety 

systems during each mode of operation. 

J. Testing Instrumentation: Install measuring instruments and logging devices to 

record test data as directed by the CA. 

K. Certify that all related A/E punch list items are complete prior to commencing 

functional tests. 

L. Correct deficiencies found from completing the start-up plan prior to conducting 

functional tests. 

M. Provide full points list and keep CA informed of changes in list during programming 

and setup. 

3.3 TESTING AND BALANCE VERIFICATION 

A. Prior to performance of testing and balancing work, provide copies of reports, 

sample forms, checklists, and certificates to the CA. 

B. Notify the CA at least ten (10) days in advance of testing and balancing Work, and 

provide access for the CA to witness testing and balancing Work. 

C. Provide technicians, instrumentation, and tools to verify testing and balancing of 

HVAC systems at the direction of the CA. 

D. Provide a qualified control system technician to operate the controls to assist the 

TAB technicians or provide sufficient training for the TAB technicians to operate the 

system without assistance. 

E. The CA will notify testing and balancing Subcontractor five (5) days in advance of 

the date of field verification. 

F. The testing and balancing subcontractor shall use the same instruments (by model 

and serial number) that were used when original data were collected. 

G. Failure of an item includes not meeting acceptance criteria as discussed in 23 05 93 

Testing, Adjusting, and Balancing for HVAC. Failure of more than 10 percent of 

selected items shall result in rejection of final testing, adjusting, and balancing 

report. 

H. Remedy the deficiency and notify the CA so verification of failed portions can be 

performed 
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3.4 GENERAL TESTING REQUIREMENTS 

A. System readiness checklists and functional test forms will be provided by CA, and 

executed by installing subcontractors. System readiness checklists are part of the 

start-up plan that will be provided by the CA to the GC. The GC will distribute the 

forms and ensure their completion prior to submitting back to the CA for review. 

B. CA will oversee execution of the functional tests. Functional tests are provided early 

to obtain any comments or suggestions. 

C. Provide installing technicians, instrumentation, and tools to perform commissioning 

test at the direction of the CA. 

D. Provide skilled technicians who are familiar with this building to execute the 

functional tests as directed by the CA. 

E. Scope of HVAC testing shall include entire HVAC installation, from central 

equipment for heat generation and air conditioning through distribution systems to 

each conditioned space. Testing shall include measuring capacities and 

effectiveness of operational and control functions. 

F. Test all operating modes, interlocks, control responses, and responses to abnormal 

or emergency conditions, and verify proper response of building automation 

system controllers and sensors. 

G. Tests will be performed using design conditions whenever possible. 

H. Simulated conditions may need to be imposed using an artificial load when it is not 

practical to test under design conditions. Before simulating conditions, calibrate 

testing instruments. Provide equipment to simulate loads. Set simulated conditions 

as directed by the CxA and document simulated conditions and methods of 

simulation. After tests, return settings to normal operating conditions. 

I. The CA may direct that set points be altered when simulating conditions is not 

practical. 

J. The CA may direct that sensor values be altered when design or simulating 

conditions and altering set points are not practical. 

K. If tests cannot be completed because of a deficiency outside the scope of the HVAC 

system, document the deficiency and report it to the CM and GC. After deficiencies 

are resolved, coordinate with CA to reschedule tests. 

L. Installing subcontractor shall be present during all functional tests, whether sub- 

contractor’s equipment is directly involved with the test or not. This is to speed the 

process of problem resolution as they are discovered during the testing process. 
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3.5 HVAC SYSTEMS, SUBSYSTEMS, AND EQUIPMENT TESTING PROCEDURES 

A. HVAC Instrumentation and Control System Testing: Field testing plans and testing 

requirements are specified in mechanical drawings and functional tests (provided 

by CA) during construction phase. 

B. HVAC Distribution System Testing: Provide technicians, instrumentation, tools, and 

equipment to test performance of air distribution systems; including HVAC terminal 

equipment and unitary equipment. 

C. See 01 91 00 General Commissioning Requirements for contractor’s retesting 

procedures. 

3.6 CONTROL SYSTEM TESTING PROCEDURES 

A. Provide a skilled technician who is familiar with this building to execute the 

functional tests as directed by the CA. 

B. Demonstrate the following to the CA during testing of controlled equipment: 

1. Setpoint changing features and functions 

2. Sensor calibrations 

3. Specified functions and features are set up, debugged, and fully operable 

4. Graphic screens and value readouts are completed 

5. Trend monitoring and data storage is completed 

6. Alarms are active 

3.7 TRAINING 

A. Provide training on each piece of commissioned equipment. See 01 91 00 and 

Division 23 for training details. 

B. Trainer must be familiar with this building and equipment. Have the technicians 

that performed work on this building available for answering questions. 

END OF SECTION 23 08 00 
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SECTION 26 05 53
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Electrical identification requirements.

B. Identification nameplates and labels.

C. Wire and cable markers.

D. Voltage markers.

E. Underground warning tape.

F. Floor marking tape.

G. Warning signs and labels.

1.2 RELATED REQUIREMENTS

A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables:  Color coding
for power conductors and cables 600 V and less; vinyl color coding electrical tape.

B. Section 26 05 36 - Cable Trays for Electrical Systems:  Additional identification
requirements for cable tray systems.

C. Section 26 05 73 - Power System Studies:  Arc flash hazard warning labels.

D. Section 26 27 26 - Wiring Devices - Lutron:  Device and wallplate finishes; factory pre-
marked wallplates.

E. Section 26 31 00 - Photovoltaic Collectors:  Additional identification requirements for
photovoltaic systems.

F. Section 27 10 00 - Structured Cabling:  Identification for communications cabling and
devices.

1.3 REFERENCE STANDARDS

A. ANSI Z535.2 - American National Standard for Environmental and Facility Safety Signs;
2011 (Reaffirmed 2017).

B. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels; 2011
(Reaffirmed 2017).

C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

D. UL 969 - Marking and Labeling Systems; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Verify final designations for equipment, systems, and components to be identified

prior to fabrication of identification products.
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B. Sequencing:
1. Do not conceal items to be identified, in locations such as above suspended

ceilings, until identification products have been installed.
2. Do not install identification products until final surface finishes and painting are

complete.

1.5 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each
product.

1.6 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

1.7 FIELD CONDITIONS

A. Do not install adhesive products when ambient temperature is lower than
recommended by manufacturer.

PART 2  PRODUCTS

2.1 IDENTIFICATION REQUIREMENTS

A. Identification for Equipment:
1. Use identification nameplate to identify each piece of electrical distribution and

control equipment and associated sections, compartments, and components.
a. Switchboards:

1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify power source and circuit number. Include location when not

within sight of equipment.
4) Use identification nameplate to identify load(s) served for each branch

device. Do not identify spares and spaces.
b. Panelboards:

1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify power source and circuit number. Include location when not

within sight of equipment.
4) Identify main overcurrent protective device. Use identification label for

panelboards with a door. For power distribution panelboards without a
door, use identification nameplate.

5) Use typewritten circuit directory to identify load(s) served for
panelboards with a door. Identify spares and spaces using pencil.

6) For power panelboards without a door, use identification nameplate to
identify load(s) served for each branch device. Do not identify spares and
spaces.
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c. Transformers:
1) Identify kVA rating.
2) Identify voltage and phase for primary and secondary.
3) Identify power source and circuit number. Include power source location

when not within sight of equipment.
4) Identify load(s) served. Include load location when not within sight of

equipment.
d. Enclosed switches, circuit breakers, and motor controllers:

1) Identify voltage and phase.
2) Identify power source and circuit number. Include power source location

when not within sight of equipment.
3) Identify load(s) served. Include load location when not within sight of

equipment.
e. Time Switches:

1) Identify load(s) served and associated circuits controlled. Include location.
f. Centralized Emergency Lighting Inverters:

1) Identify input and output voltage and phase.
2) Identify power source and circuit number for normal power source.

Include location when not within sight of equipment.
3) Identify load(s) served. Include location.

g. Transfer Switches:
1) Identify voltage and phase.
2) Identify power source and circuit number for both normal power source

and standby power source. Include location when not within sight of
equipment.

3) Identify load(s) served. Include location when not within sight of
equipment.

4) Identify short circuit current rating based on the specific overcurrent
protective device type and settings protecting the transfer switch.

5) Identify type of loads served (e.g. Required Emergency, Required
Standby, Optional Standby)

h. Electricity Meters:
1) Identify load(s) metered.
2) Unique meter identifier, use identification label.

2. Service Equipment:
a. Use identification nameplate to identify each service disconnecting means.
b. For buildings or structures supplied by more than one service, or any

combination of branch circuits, feeders, and services, use identification
nameplate or means of identification acceptable to authority having
jurisdiction at each service disconnecting means to identify all other services,
feeders, and branch circuits supplying that building or structure. Verify format
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and descriptions with authority having jurisdiction.
3. Emergency System Equipment:

a. Use identification nameplate or voltage marker to identify emergency system
equipment in accordance with NFPA 70.

b. Use identification nameplate at each piece of service equipment to identify
type and location of on-site emergency power sources.

c. Use identification nameplate to identify emergency operating instructions for
emergency system equipment.

4. Use identification nameplate to identify switchboards and panelboards utilizing a
high leg delta system in accordance with NFPA 70.

5. Use identification nameplate to identify disconnect location for equipment with
remote disconnecting means.

6. Use ​identification label ​​ on inside of door ​ at each fused switch to identify required
NEMA fuse class and size.

7. Use identification label to identify overcurrent protective devices for branch
circuits serving fire alarm circuits. Identify with text "FIRE ALARM CIRCUIT".

8. Use ​field-painted floor markings or floor marking tape ​ to identify required
equipment working clearances ​​.

9. Available Fault Current Documentation:  Use identification label to identify the
available fault current and date calculations were performed at locations requiring
documentation by NFPA 70 including but not limited to the following.
a. Service equipment.
b. Industrial control panels.
c. Motor control centers.
d. Elevator control panels.

10. Arc Flash Hazard Warning Labels:  Comply with Section 26 05 73.
11. Use warning signs to identify electrical hazards for entrances to all rooms and

other guarded locations that contain exposed live parts operating at 600 V
nominal or less with the word message "DANGER; Electrical hazard; Authorized
personnel only" or approved equivalent.

12. Use warning labels, identification nameplates, or identification labels to identify
electrical hazards for equipment where multiple power sources are present with
the word message "DANGER; Hazardous voltage; Multiple power sources may be
present; Disconnect all electric power including remote disconnects before
servicing" or approved equivalent.

B. Identification for Conductors and Cables:
1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 26 05

19.
2. Use identification nameplate or identification label to identify color code for

ungrounded and grounded power conductors inside door or enclosure at each
piece of feeder or branch-circuit distribution equipment when premises has
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feeders or branch circuits served by more than one nominal voltage system.
3. Use wire and cable markers to identify connected grounding electrode system

components for grounding electrode conductors.

C. Identification for Raceways:
1. Use ​voltage markers ​ to identify highest voltage present for accessible conduits ​ 2

inch (53 mm) trade size and larger ​ at maximum intervals of ​20 feet ​.
2. Use factory-painted conduits or field painted conduits to identify systems other

than normal power system for accessible conduits. Refer to section 26 05 33.13 for
color coding and additional requirements.

3. Use identification labels, handwritten text using indelible marker, or plastic marker
tags to identify circuits enclosed for accessible conduits at wall penetrations, at
floor penetrations, at roof penetrations, and at equipment terminations when
source is not within sight.

4. Use identification labels, handwritten text using indelible marker, or plastic marker
tags to identify spare conduits at each end. Identify purpose and termination
location.

5. Use underground warning tape to identify underground raceways.

D. Identification for Cable Tray:  Comply with Section 26 05 36.

E. Identification for Boxes:
1. Use voltage markers to identify highest voltage present.
2. Use ​identification labels or handwritten text using indelible marker ​ to identify

circuits enclosed.
a. For exposed boxes in public areas, use only identification labels.

3. Use warning labels to identify electrical hazards for boxes containing exposed live
parts or exposed conductors operating at over 600 V nominal with the word
message "DANGER; HIGH VOLTAGE; KEEP OUT".

F. Identification for Devices:
1. Identification for Communications Devices:  Comply with Section 27 10 00.
2. Wiring Device and Wallplate Finishes:  Comply with Section 26 27 26.
3. Use identification label to identify fire alarm system devices.

a. For devices concealed above suspended ceilings, provide additional
identification on ceiling tile below device location.

4. Use ​identification label ​ to identify serving branch circuit ​ for all receptacles ​.
5. Use ​identification label ​ to identify load controlled ​ for wall-mounted control

devices controlling loads that are not visible from the control location and for
multiple wall-mounted control devices installed at one location ​.

G. Identification for Luminaires:
1. Use permanent red dot on luminaire frame to identify luminaires connected to

emergency power system.
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H. Identification for Photovoltaic Systems:  Comply with Section 26 31 00

2.2 IDENTIFICATION NAMEPLATES AND LABELS

A. Identification Nameplates:
1. Manufacturers:

a. Brimar Industries, Inc:  www.brimar.com/#sle.
b. Seton Identification Products ​​:  www.seton.com/#sle.

2. Materials:
a. Indoor Clean, Dry Locations:  Use plastic nameplates.
b. Outdoor Locations: Use ​plastic or aluminum ​ nameplates suitable for exterior

use.
3. Plastic Nameplates:  Two-layer or three-layer laminated acrylic or electrically non-

conductive phenolic with beveled edges; minimum thickness of 1/16 inch;
engraved text.
a. Exception:  Provide minimum thickness of 1/8 inch when any dimension is

greater than 4 inches.
4. Aluminum Nameplates:  Anodized; minimum thickness of 1/32 inch; engraved or

laser-etched text.
5. Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up to

1 inch high; Four, located at corners for larger sizes.

B. Identification Labels:
1. Manufacturers:

a. Brady Corporation ​​:  www.bradyid.com/#sle.
b. Brother International Corporation:  www.brother-usa.com/#sle.
c. Panduit Corp:  www.panduit.com/#sle.

2. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat,
and abrasion resistant.
a. Use only for indoor locations.

3. Text:  Use factory pre-printed or machine-printed text. Do not use handwritten
text unless otherwise indicated.

C. Format for Equipment Identification:
1. Minimum Size:  1 inch by 2.5 inches.
2. Legend:

a. System designation where applicable:
1) Emergency Power System: Identify with text "EMERGENCY".
2) Standby Power System: Identify with text "STANDBY"
3) Fire Alarm System:  Identify with text "FIRE ALARM".

b. Equipment designation or other approved description.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:
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a. System Designation:  1 inch.
b. Equipment Designation:  1/2 inch.

5. Color:
a. Normal Power System: White text on black background.
b. Emergency Power System: White text on red background.

D. Format for General Information and Operating Instructions:
1. Minimum Size:  1 inch by 2.5 inches.
2. Legend:  Include information or instructions indicated or as required for proper

and safe operation and maintenance.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  1/4 inch.
5. Color:  Black text on white background unless otherwise indicated.

E. Format for Caution and Warning Messages:
1. Minimum Size:  2 inches by 4 inches.
2. Legend:  Include information or instructions indicated or as required for proper

and safe operation and maintenance.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  1/2 inch.
5. Color:  Black text on yellow background unless otherwise indicated.

F. Format for Receptacle Identification:
1. Minimum Size:  3/8 inch by 1.5 inches.
2. Legend:  Power source and circuit number or other designation indicated.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  3/16 inch.
5. Color:  Black text on clear background.

G. Format for Control Device Identification:
1. Minimum Size:  3/8 inch by 1.5 inches.
2. Legend:  Load controlled or other designation indicated.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  3/16 inch.
5. Color:  Black text on clear background.

H. Format for Fire Alarm Device Identification:
1. Minimum Size:  3/8 inch by 1.5 inches.
2. Legend:  Designation indicated and device zone or address.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  3/16 inch.
5. Color:  Red text on white background.

2.3 WIRE AND CABLE MARKERS

A. Manufacturers:
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1. Brady Corporation ​​:  www.bradyid.com/#sle.
2. HellermannTyton ​​:  www.hellermanntyton.com/#sle.
3. Panduit Corp:  www.panduit.com/#sle.

B. Markers for Conductors and Cables:  Use wrap-around self-adhesive vinyl cloth, wrap-
around self-adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, plastic
clip-on, or vinyl split sleeve type markers suitable for the conductor or cable to be
identified.

C. Markers for Conductor and Cable Bundles:  Use plastic marker tags secured by nylon
cable ties.

D. Legend:  Power source and circuit number or other designation indicated.

E. Text:  Use factory pre-printed or machine-printed text, all capitalized unless otherwise
indicated.

F. Minimum Text Height:  1/8 inch.

G. Color:  Black text on white background unless otherwise indicated.

2.4 VOLTAGE MARKERS

A. Manufacturers:
1. Brady Corporation ​​:  www.bradyid.com/#sle.
2. Brimar Industries, Inc:  www.brimar.com/#sle.
3. Seton Identification Products ​​:  www.seton.com/#sle.

B. Markers for Conduits:  Use factory pre-printed self-adhesive vinyl, self-adhesive vinyl
cloth, or vinyl snap-around type markers.

C. Markers for Boxes and Equipment Enclosures:  Use factory pre-printed self-adhesive
vinyl or self-adhesive vinyl cloth type markers.

D. Minimum Size:
1. Markers for Equipment:  1 1/8 by 4 1/2 inches.
2. Markers for Conduits:  As recommended by manufacturer for conduit size to be

identified.
3. Markers for Pull Boxes:  1 1/8 by 4 1/2 inches.
4. Markers for Junction Boxes:  1/2 by 2 1/4 inches.

E. Legend:
1. Markers for Voltage Identification:  Highest voltage present.
2. Markers for System Identification:

a. Emergency Power System:  Text "EMERGENCY".

F. Color:  Black text on orange background unless otherwise indicated.

2.5 UNDERGROUND WARNING TAPE

A. Manufacturers:
1. Brady Corporation ​​:  www.bradyid.com/#sle.
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2. Brimar Industries, Inc:  www.brimar.com/#sle.
3. Seton Identification Products ​​:  www.seton.com/#sle.

B. Materials: Use ​foil-backed detectable type ​ polyethylene tape suitable for direct burial,
unless otherwise indicated.

C. Foil-backed Detectable Type Tape:  3 inches wide, with minimum thickness of 5 mil,
unless otherwise required for proper detection.

D. Legend:  Type of service, continuously repeated over full length of tape.

E. Color:
1. Tape for Buried Power Lines:  Black text on red background.
2. Tape for Buried Communication, Alarm, and Signal Lines:  Black text on orange

background.

2.6 FLOOR MARKING TAPE

A. Manufacturers:
1. Brady Corporation ​​:  www.bradyid.com/#sle.
2. Brimar Industries, Inc:  www.brimar.com/#sle.
3. Seton Identification Products ​​:  www.seton.com/#sle.

B. Floor Marking Tape for Equipment Working Clearance Identification:  Self-adhesive
vinyl or polyester tape with overlaminate, 3 inches wide, with alternating black and
white stripes.

2.7 WARNING SIGNS AND LABELS

A. Manufacturers:
1. Brimar Industries, Inc:  www.brimar.com/#sle.
2. Clarion Safety Systems, LLC ​​:  www.clarionsafety.com/#sle.
3. Seton Identification Products ​​:  www.seton.com/#sle.

B. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.

C. Warning Signs:
1. Materials:

a. Indoor Dry, Clean Locations:  Use factory pre-printed rigid plastic or self-
adhesive vinyl signs.

b. Outdoor Locations:  Use factory pre-printed rigid aluminum signs.
2. Rigid Signs:  Provide four mounting holes at corners for mechanical fasteners.
3. Minimum Size:  7 by 10 inches unless otherwise indicated.

D. Warning Labels:
1. Materials:  Use factory pre-printed or machine-printed self-adhesive polyester or

self-adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant;
produced using materials recognized to UL 969.

2. Machine-Printed Labels:  Use thermal transfer process printing machines and
accessories recommended by label manufacturer.
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3. Minimum Size:  2 by 4 inches unless otherwise indicated.

PART 3  EXECUTION

3.1 PREPARATION

A. Clean surfaces to receive adhesive products according to manufacturer's instructions.

3.2 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install identification products to be plainly visible for examination, adjustment,
servicing, and maintenance. Unless otherwise indicated, locate products as follows:
1. Surface-Mounted Equipment:  Enclosure front.
2. Flush-Mounted Equipment:  Inside of equipment door.
3. Free-Standing Equipment:  Enclosure front; also enclosure rear for equipment with

rear access.
4. Elevated Equipment:  Legible from the floor or working platform.
5. Branch Devices:  Adjacent to device.
6. Interior Components:  Legible from the point of access.
7. Conduits:  Legible from the floor.
8. Boxes:  Outside face of cover.
9. Conductors and Cables:  Legible from the point of access.
10. Devices:  Outside face of cover.

C. Install identification products centered, level, and parallel with lines of item being
identified.

D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to
interior surfaces using self-adhesive backing or epoxy cement.

E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles
or wrinkles and edges properly sealed.

F. Install underground warning tape above buried lines with one tape per trench at 3
inches below finished grade.

G. Secure rigid signs using stainless steel screws.

H. Mark all handwritten text, where permitted, to be neat and legible.

3.3 FIELD QUALITY CONTROL

A. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other
signs of improper adhesion.

END OF SECTION


